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OT ABTOPOB

JlanHaa KHUra npefHasHaudeHa 1A paboyux MallHHOCTPOHTENb-
HBIX MPEANPUATHH, MOJYYAININX WIW NOBBINAIMINX KBanu(pHKa-
muo no npodeccur OalaHCHPOBIUMK JeTalleil U y3noB. OHa Takike
nojiesHa pabouum Apyrux npodeccuii, MPOU3BOAAUIAM PEMOHT,
TeXHHYecKoe OoOCNyKMBaHHE M 3KCIUIYyaTAKI0 MalliMH ¥ MEXaHW3-
MOB.

IIpun u3n0XXKeHUH MaTepuayia aBTOPbI IIPUAEP>KUBAJIHCh II€PEeYHA
paboT mo mpodeccun OATAHCHPOBIUMK AeTaledl ¥ y3JIOB, coaepia-
meroca B EnuHom TapugHo-KBaUTn(HU KaLHOHHOM cripaBOYHHMKe, HC-
MOJIL30BAIA IIepefOBOM ONBIT U IPOTPECCHBHYI0 TEXHOJIOTHI0 Ga-
JIAHCHPOBKH, & TAK)Ke OMNBIT 00yueHHA pabGouHx NpeAnpuATHH pas--.
JIMYHBIX OTpacieil MalnHOCTPpOeHUs. Bece pexomenganm, KOoTopble
JAOTCA B KHUre, IpoBepeHbl Ha NPaKTHKe U OCBOeHH GajlaHCHPOB-
IWIMKaMy B CEPUITHOM IIPOX3BOACTBE.

Hanpune B KHHUre PHCYHKOB, IIPUMEpPOB pelueHHUA 3ajad, NMpu-
KJIaAHBLIX MpPOrpaMM [AJisi pacuieToB Ha MHKpPOIBM, TUIIOBBIX T€XHO-
JIOTUYECKHUX IIPOLIECCOB OAlaHCHPOBKH Pa3/IMYHBIX M3AENUil U crpa-
BOYHBIX MaTepPHAJIOB OyAeT moJjie3HO JIA MOBCeAHEBHOH pabOThI
6asrancupoBUINKA.

HacrosAmasa KHATra ABJIAETCA IIePBOH MONBITKOM CHCTeMaTHyec-
KOro H3JIOKeHWd BOIPOCOB OallaHCUPOBKKM A paboTHUKOB
Pa3IUYHBIX OTPACIIell HAPOOHOIO XO3UCTBA.



BBEJIEHHE

OpHoOM U3 0cOOEeHHOCTEH COBPEMEHHOIO TEXHHYECKOFO Nporpec-
ca sIBJIAeTCHA CUCTEMaTHueCKHH pocT pabouux cKopocreil BpallleHUsA
pOTOpPOB MalllMH, IpubopoB U MexaHu3amoB. Hanpumep, uyacrora
BpailleHdA poTopoB IeHTpudyr poxoaur mgo 500 Tteic. 00/mMuH,
a4 HEKOTOPBIX JeTaliell TEKCTWIBHBIX MAWHH — 10 1 MIIH. 06/MuH.
BnosiHe ecTecTBeHHO, 4TO ¢ yBeJIMYEHHEM CKOPOCTEH BpallleHUA BO3-
HUKAJOT U NOBbIIIeHHEIe BUOpayi.

Bubpauun, BO3HHUKAWLIAE NPH paboTe MAalIMH M MeXaHU3MOB,
CO3Mal0T OOIOJIHNTEeNbHbIE HAarpy3KH Ha AeTaIU, YBEIHUWBAIOT UX
M3HOC, CHIDKAIOT CPOK CII1YKObI M3aenuii, 0 KaseIBaOT HEOIArONPUAT-
HOe (PHU3HUOJIOTHYecKoe BO3/eHCTBHe Ha OPraHU3M uelsioBeka. Paspy-
1eHue onop U ¢GpyHIaMeHTOB MalllMH, OBLIIIEHHBIH U3HOC aBTOMO-
OMIIbHBIX IUWH, HeKayeCTBEHHOe BOCIPOU3BEIEeHHEe MAarHuTogOH-
HOH 3allCH — BCEe 3TO M MHOIoOe [pyroe B OOJILHIMHCTBE CIIy4yaeB
CBSI3aHO C BBICOKHM ypoBHeM Bubpauuu. [Tosatomy Gopbba ¢ Bpex:
HBIMHU BHOpallMAMHK — aKTyalIbHas NMpodiiemMa COBPEMEHHOI0 Mallu-
HOCTpoeHuA U npubopocrpoeHusa. B To ke BpemsA, BUOpauuu, uc-
nofib3yemeie Npu pabore (POPMOBOUHBIX ¥ NUTEMHBIX MAILUUH, IPU
NOrpy»eHun csaii ¥ TpyO B IPyHT, NpU YIUIOTHEHMU OeTOHA M BO
MHOTUX APYFHUX IIPOU3BOJACTBEHHBIX Mpolieccax, ABJAITCA I10JIe3-
HBIMU.

B npoiecce NpoeKTHPOBAaHUA MAIUIMH U MEXaHU3MOB CTPEMATCH
YMeHBIINUTh BpeAHble BUOpaliuM, BeiOMpas HaHboJee MpasBHIbHbIE
peleHUA B OTHOLIEHWH KOHCTPYKIMH ¥ TEXHOJIIOIHH U3rOTOBJIEHU A,
JOGHBaIOTCA BECOBOI CUMMETPUU BCEX IBIKYIUUXCA YacTel IIyTem
ypaBHOBemnBaHuA. OOHako, B Ipolecce M3rOTOBJIEHUA U 3KCIULY-
aTalUy AeTajnieil M y3JIOB BO3HHKAIOT YCIIOBHA, HAPYIUAIONIHE CUM-
METPHUI0 U NPUBOAAIINE K HeYpPaBHOBEIIEHHOCTH. 11l yMeHbIUeHUS
HeypaBHOBEIIIEHHOCTU IIPU M3roTOBJIEHHH, PEMOHTe, 3KCIUIyaTaluu
[POU3BOAAT GATIAHCUPOBKY TeJI BpAallleHHA MyTeM HU3MEHeHWUs HUX
MAacCChl WIH TeOMEeTPHH. ‘

Hapnexainasa OalaHCHUpOBKa JAeTalell aBTOMOOWIA yLJIMHSIET
cpok cinyx6n1 Ha 25 ... 100%, moBoimaeT MOJIE3HYI0 MOIIHOCTH ABH-
rarenid Ha 10%. BamancupoBka yBeluuuBaeT B 3 pa3a CTOMKOCTB
aIMa3HbIX KPYroB, CHM)KaeT B 4 pa3a BOJHUCTOCTb, 0GpabaTniBae-
Mol nomsepxHoctH. [TogoOHBIe MpUMeEPHI MOXKHO MIPUBECTH A U3-
[enuit U ApYrux oTpacieil MaliMHOCTPOEHUA.

ITepBoHayanbHO ypaBHOBeIVBaHUE BPAILAIOLINXCA MACC NPOBO-
JIAJIOCh JIMIUL PaCYeTHBIM NyTeM MpH KOHCTpyHpoBaHuu. HeoGxo-
JMMOCTh B AMHAMUYECKOH OallaHCHpPOBKE KaK ONepalyd TeXHOJIO-
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FAYeCKOro Mpolecca U3roTOBJIEHUsI BO3HUKIIA B CBA3H C BHEIPEHH-
eM BbICOKOOOODOTHBIX NapoBblXx Typ6uH. [lepsrie GasancHpOBOUY-

Hble CTaHKU noaswimcsk B Poccum, Hlsefinapun u 'epmaHnu B KOH-
ne XIX nauasie XX BB.

BypHoe pa3BuTHe MAIIMHOCTPOEHHA U NPUGOPOCTPOEHHA B Ce-
pelnHe Hawero BeKa ITOTpebOOBaJIO pelleHWs1 MHOTUX BOIpPOCoB 6a-
JIAaHCHUPOBOYHOM TexHMKH. Bouta Hauata paspaGoTka BOIPOCOB TeO-
pyud  OAIAaHCHPOBKHM pOTOPOB, YPAaBHOBEIIMBAHAA MEXaHH3MOB;
CO3MiaHbl CTAHKM 1A OalaHCHPOBKH IeTajieil Maccoii OT HeCKOJIb-
KHX I'PAMMOB [0 COTEH TOHH, BbICOKOIIPOW3BOAMTEIbHbIE GaaHCH-
POBOYHBIE aBTOMATHI ¥ aBTOMaTHUeCKHe JIMHKKN. BanancHpoBka Koc-
MHYECKHX JIeTAaTeJILHLIX anlapaToB MPOU3BOAUTCA ¢ MUHHMAIbHOMN
cKopocThio BpaimeHusa 10 30 06/muH, a ueHTpudyr — rpu CKOpoc-
H Bpamenus 12 000 06/mun.

Pemenns XXVII cve3zpga KITCC Hauenwiyu rpoMpIlIIEHHOCTh Ha
pe3Koe NoBbILIeHHE KauyeCTBa BhITycKaeMoH mnponykuuu. B cBa3u ¢
9TUM B NOCJIEHHUE oAbl 3HAYUTENBHO BO3POC 06bemM GaTaHCHpPOBOY-
HpIX paboT, BHEIPAIOTCA B MPOM3BOJACTBO MPUHLMIIHAIBHO HOBOE
fanancupopousoe oOoOpyLOBaHWE W METOAbl YPaBHOBEINMBAHHA.
lllnpoxoe BHeZpeHHE MHKPONPOLECCOPOB, JA3€PHOM TEXHWKH I1O-
3BOJIAET COBPEMEHHOMY OaIaHCHPOBIUMKY [I€TANIel ¥ y3JI0B JOCTH-
rarb BRICOKOHM TOYHOCTH 0GaJlaHCHPOBKH.

O Tom, Kak ¥ Ha 4eMm OalaHCHDPYIOT AETAIH U y3IIbl, POTOPHI U
arperatsl B cDOpe Ha MeCTe YCTAaHOBKH, aBTOPEI M XOTAT PacCKas3arh
B 3TOH KHHUTe.

Ilo cBoeMy comep>KaHHIO KM H3JIONKEHUI0 MaTepuajia KHHUra cy-
ILIECTBEeHHO OT/JIMYAE€TCA OT M3JAaHHOM paHee IUTepaTypnl. B Heil
paccMOTPeHbl BCe BOMNPOCH GaTaHCHPOBOYHON TeXHMKM, HAUMHAA C
TeOpeTUUeCKUX OCHOB YPaBHOBEIIMBAHHUA U KOHYafdA IIpaKTUYeCKU-
MH [IpUEeMaMH BhINOJIHeHUA paboT.

TEPMHHbI H OIIPEIEJIEHHUA

B 0anaHCHUPOBOYHON TeXHHKe IIPUMEHAIOTCA TEPMHUHBI W3
pas3JiMyHbIX OONMacTel Hay KU, TEXHUKHU U NpousBoacTBa. Enunas Tep-
MHUHOJIOTHSA CIOCOOCTBYET NPAaBUIBHOMY TMIOHMMAHUIO PellaeMbiX 3a-
Jau 1npu OanaHCHpOBKe M yMeHblieHHI0 omubox B pabore.
IIpuBoauMbIe HUXe OIpefeleHNsAs TEPMHUHOB MOTYT OBITh IIpy HEOG-
XOJMMOCTH H3MeHeHb! N0 (opme, HO IIPH ITOM He OOJKeH Hapy-
MIATHCA CMBICI MOHATHS.

Mexannka. |

Mexanuveckoe Osuncenue — n3MeHeHNE TOJIOMEHUA TeNld OTHO-
CHTEJIEHO NPYTHUX Tell. MexaHnueckoe aBHKXeHHE OMNpefieNIAeTca TPa-
€KTOpHeH, IPOHACHHBIM IyTeM, CKOPOCThIO U YCKOPeHHEM.
CranapHas eeauyuna — BeJIMUKMHA, KaKJOe 3HAUEHHE KOTOPOH MO-
JeT ObITH BhIPAXKEHO OJIHUM YUCIIOM. :
BexTopHas eenuuuna — BelnMyMHa, KOTOPad KPOMe YUCIEHHOrO 3Ha-
YeHUs UMeeT HallpaBJieHHe.
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Huepyus — ABJIeHUE COXpPaHEHHWA CKODOCTH IBUIKEHMA TeJia WIH CO-
CTOAHMSA NOKOSA IIPH OTCYTCTBHUH AEUCTBUA IAPYIHMX KaKHUX-JIN6GO0 CHI.
‘M a ¢ ¢ca — mMepa MHEepTHOCTH U IPaBUTALKOHHLIX CBOMCTB Telia.
Cuaa — BEKTOpHAs BEIMUMHA, CIYKAIUAA MEPOH# MEeXaHUYECKOIro
B3aMMOJEHCTBUA Tell. B mpupone U TeXHHKE HEHCTBYIOT CHJILI TH-
’KEeCTH, YIIPYTrOCTH, TPEHU U IpyTrye CHIIbL.

Momenr cuast — MexaHMYeCKasa BeJMUMHA, paBHAA IPOU3BEINEHHUIO
CHJIbI Ha PacCTOSHME OT TOYKH MPHIOKEHUA CHWIBI A0 3aJaHHOH# TOU-
KU (MOJ10Cca) WIN OCH.

Konebanusa — 1poluecc NnoouyepegHOro BO3pPACcCTAHMA H yObIBaHus,
00OBIUHO BO BpeMeHH, KaKOH-JIN0O BeTUYMHbI.

Mexanuueckue xonebanuna — KonebaHusA 3HAUEHWA KUHeMaTHyec-
KOH WM [uHAMHYECKON BeJIMuMHbl, MexaHMyecKHe KoJiebGaHusA
OIpeAesIAITCA BpeMeHeM, aMIUVIMTYAoMH, ¢a30, yrioBoi 4acTOTOM.
MexaHndecKue KojebaHuA OLIBalOT CBOGOMHbIE, BHIHYKICHHBIE, Pe-
30HaCHbIE U Jp. .

Bubpayus — OBWDKEHME TOYKHA WU Tea, IPH KOTOPOM IMPOUCXOUAT
KOJIeOaHHs XapaKTepU3YIOUIMX ero CKaJIApHbIX BejnuuH. Bubpaniua
xXapaKTepusyercsa. subponepemerieniem, BUOPOCKOPOCTLI0, BUGpO-
ycKopeHHeM, BuGponeperpy3Koii.

Bpawareavroe Oguienue 80Kpy2 OCu — IBHKEHHE, IPU KOTOPOM
BCe TOUKH, [ABUTradACh B NApPAJUICNIBHBIX IUIOCKOCTAX Teja, OIMChI-
BalOT OKPYXXHOCTH C IEHTpaMH, JIeKAILMMH Ha OOHON NpAMOH,
NEePIEHIUKYIAPHONR K IUIOCKOCTH 3THUX OKPY)KHOCTEH W Ha3bIBae-
MOH OCbI0 BpalleHHs. BpaineHue omnpenensercs yrioMm IOBOpOTa,
YIIOBOM CKOPOCTBIO, YIIIOBLIM YCKOPEHHEM.

MoMmeHT unepyuu Tena OTHOCUTENAbHO OCU — BENHYHHA, ABIIAILIA-
AICI MepOH MHEPTHOCTH Tella BO BPallaTEJIbHOM IBHXKEHHH BOKPYT
3TO¥ OCH.

Porop — Teno, KOTopoe NpH BpallleHU! yAEPKUBAETCH CBOHMH He-
CYLUIMMH MTOBEPXHOCTAMHU B onopax. B OanaHcUpoBOYHOM TEXHUKE
POTOPBI [eNIAT Ha KJIAcChl: XeCTKHe, yrpyrogedopmupyemMsle, rub-
xue u np. (cMm. ra. 1, m. 2).

Hecywasa noeepxnocrtv poTopa — NOBEPXHOCTH Lard WK oBepx-
HOCTH, MX 3ameHswoumpe. Hecymiaa noBepxHOCTs pOTOpa nepenaeT
Harpy3Ku Ha OIIOPhI Yepe3 MOINIUMIHUKH CKOJIbKEHUA WM Kaue-
HUA.

HeypaBHOBEmEHHOCTb U UcOAIaHC,

Heypasnogewernrocrs — cocToAHMe POTOPA, XapaKTepusylollee-
csl TAKUM pacIipeliesieHlieM Macc, KOTOpoe BO BpeMsi BpallleHUs BhI-
3pIBaeT NepeMeHHbIe HArPY3KHU Ha OMOpax poTopa H ero usrut. He-
YPaBHOBEHIEHHOCTb JKECTKOIo poTopa ObIBaeTr cTaTuyecKasi, MoO-
MeHTHas, JTMHaMHueckas, KBa3ucraThHuyeckasa. HeypaBHoBeweHHOCTD
rubxoro potopa 6niBaer 1o n-it popme usruba.

JxcyenTpucuTeT Macchl — paAMyC-BEKTOpP LEHTpR paccMaTpHBae-
MOM MacCChl OTHOCHTENIBHO OCH POTOPA.
Toueunan Heypa8HOGeUleHHA MACCA — YCIOBHAs TOUEUHAs Macca C

8



3alaHHBIM 3KCLEHTPHCUTETOM, BhI3BIBAIOIaA BO BpPeMA BpallleHHUA
pOTOpa epeMeHHBIE HACPY3KHU Ha OIopax U ero u3ruo.

Jucbananc — BeKTOpHAA BeJIMYMHA, paBHAa#A NPOU3BEIECHHIO He-
ypaBHOBEIIEHHON MacChl Ha ee 3KcUeHTpucuteT. [fucbanaHc nos-
HOCTBIO OlpefensaeTcd 3HaueHHeM U yIJIOM.

Koppexrupyrowan macca — Macca, UCHONb3yeMas Ui YMEHbIIeHUA
IucbanaHCcoOB poTOpa.

ITnockocry KoppeKyuu, npugederHUs, U3MepeHUs — IUIOCKOCTB,
MepHeHauKyIApPHass OCH pPOTOpa, B KOTOPOU pacNoNIOKEeH LeHTP
KOPPeKTHPYIUINX Mace, 3a4al0T aucbananc, uamepsawTr gucbainagc.
Hauanvuwiii u ocrarounsiii oucbananc — gucbaiaHe B paccMaTpuBae-
MOl IUIOCKOCTH, IEePHEeHINKYJIAPHOMX OCH poTOpa, IO H IoCie KOp-
PEeKTUPOBKH MACC.

Honycrumbii ducbaranc — HauOONBIIUMN OCTATOUHEIN AMcOanaHc B
paccMaTpuBaeMoOil INIOCKOCTH >XECTKOro poTopa MiM aucbanaHc mo
n-ii ¢popme mu3rnba rubkoro poropa, KOTOpHIH CUMTAETCA IIpUEM-
JIEMBIM.

Texnonozuueckuli OucbaaaGnc — pPasHOCTb 3HAYEHHI OCTATOYHBIX
nucOaJIaHCOB B OJHHMX M TeX e IUVIOCKOCTAX poTopa, U3MEpPEeHHBIX
s u3menusi B cbope U 1A cO0poOUHOIL eIMHHIIBI POTOPA.
IKCnAYaTayUOHKBIL OUCcbaiaHC — Pa3HOCTh 3HAYEHHIH OCTATOYHBIX
nucbanaHCcoOB B OJHHX U TeX jke IUIOCKOCTAX PoTOpa, M3MEPEeHHBIX
Ha u3gesiMy B cOope 10 Hauaia ero 9KCIUIyaTalldd U oCle TOro, KakK
OHO BBIPaOOTIO BeCh 3aflaHHBIM TEXHHUYECKHH pecypc MM pecypc
IO PEMOHTa, IPeyCMaTPHBAIOLIEro OaIaHCUPOBKY.

BasancupoBxa.

Baaancupoerxa — mnpoinecc olnpegelneHUss 3HaUeHUN U YIJIOB JHC-
OanaHCOB POTOpPa U YMEHbIIEHUA UX KOPPEKTUPOBKOH Macc. ‘
HuskouacroTHaa 6anancupo8ka — OGallaHCHPOBKA Ha TAKOM yacToTe
BpallleH!s, IPH KOTOPO¥ GallaHCUpyeMblii POTOp elle MOXKHO pac-
CMaTpHBaTh KaK JKeCTKUM.

BuicokouacrorHaa GangHcupoeka — OaNaHCHPOBKA Ha TAKOH 4acro-
Te BpalleHUsA, NpU KOTOpoil GanaHCHpYeMEI POTOP ye He MOMeT
paccMaTpUBaThCA KaK KeCTKUMH.

Banancupoerka Ha mecre — GalaHCUPOBKAa POTOPa B COOCTBEHHBIX
MNOSMIMIHAKAX ¥ OIOopax 0e3 yYCTAaHOBKM Ha OalaHCHPOBOYHBIN
CTaHOK. ‘
Craruuecikana 6aaaHcupoeéka — OalaHCHPOBKA, IIPU KOTOPOM oIpe-
gelifercsl M yMeHbINAeTCA IVIaBHBIA BeKTop aucbhalaHCOB poTOpa,
XapaKTepU3YIOLIHI ero CraTuyeCcKyKw Hey paBHOBEIIeHHOCTbD.
Momenrthaa 6arancupoera — GalaHCHUPOBKA, IIpU KOTOPOH omnpene-
nAeTCA U yMeHbIlaeTCH IJIaBHbI MOMEHT qucbalaHCcoB POTOpa, Xa-
PaKTepHU3YIOLLKil €0 MOMEHTHYI0 HeypaBHOBeUIeHHOCTb.
Hunamuuecrkan 6Ganancupoeka — OalaHCHpPOBKa, NpU KOTOPOMl
OMNpENeNsoTCd W yMEHbUIAIOTCA OucOanaHChl poTOpa, XapaKTepu-
3yIOILHE ero JUHAMHYEeCKYI0 HeyPaBHOBEII€HHOCTD.

Banancuposra no n-ii fopme uszuba — GanaHCHpOBKa FHOKHMX po-
TOPOB B 3aJJaHHOM [Mana30He YacTOT BPAIlEHUA IJIA yMeHbUIeHUHA
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mepeMeHHbIX HArpy30K Ha OllOpax poTopa U ero usruba, BhI3BaH-
HBIX HEYPaBHOBEUIEHHOCTHIO 110 n-H (hopme H3ruba.

CpencTBa 6aTaHCHPOBKH.

Baaancuposoumviii cTaHoK — CTaHOK, onpenensionui nucGa-
JIAHCBHI POTODA JUIA YMEHbIIEHH HX KOPPEeKTUPOBKOM Macc.
CraHox Oan cTaTuyeckol Oasancuposku — OaJlaHCHPOBOYHBIM
CTAHOK, OMpEeIeNAIOIINH IJIaBHbIH BEKTOP AMCOANIaHCOB IPH [IOMO-
¥ CWI TSDKECTU Ha HeBPaILAIoIIeMCH POTOpe WIHM Ha BpalllaeMOM
poTope.
Cranok Oas OuHamuueckoli 6aaaHCupo8KU — GaaHCHPOBOYHLIM
CTAHOK, OIlpeAesisaomMil fucbasianchl Ha BpallaeMoM UM poTope.
Pa320HHO-6angHCUPOBOUHBIU CcTEHO — OaTaHCHPOBOYHBIM CTAHOK,
ollpeleNAIINUA Harpy23KU Ha OIlopax poropa U u3rubd ero ocu Ha
BpanjaeMoM UM TUOKOM pOTOpe MpU BBICOKOYACTOTHOH OafiaHCH-
poBKe.
Baaancupo8ouHslli KOMNAEKT — U3MepUTENbHbIe IPUOOPHI, T03BO-
JIALEEe HOJYYATh MHPOPMAUKI0 O AucOaiaHcax poTopa Ipd ero
GaJlaHCHUPOBKE Ha MeCTe.
Baaancuposounaa onpaska — cOIaHCUPOBaHHBIN BaJl, HA KOTODBIA
MOHTHPYIOT IoJUIexariiee DalaHCUPOBKe U3LeIne.
Banancupogounan pamkxa — npucnocobienne A 6ajlaHCUPOBOYHO-
ro cradka, Ha KOTOpPO€ YCTaHABJIMBAIOT MOjUIeXxalee OajaHCHpOB-
Ke U3jaenue.
Kourpoabublii porop — poTop, NPUMEHAEMBI A IIpoBepKH Oa-
JIaHCHPOBOYHOTO CTaHKa.
TapupoeouHbili poTOP — OOUH W3 CEPUHHBIX POTOPOB, HUCIOJIb3Yye-
MBblii I TApDUPOBaHNUA GaTaHCHPOBOYHOTO CTAHKA.
Hacrpoiika 6aaarcupo8ouYHO20 CTaHKa — MPOLECC, BKIIIOUAMOIIMHI
MEXaHMYEeCKYH0 PEryJIHpOBKY IIPHUBOAA POTOpa, YCTAHOBKY IIPUCIIO-
cobiieHuii, pasfesieHNe IUIOCKOCTeH KOppPeKLWH, TapHpPOBaHME W3-
MEepHUTEJILHOTO YCTPOMCTBA.
Ilopoz uyecrgureabHOCTU 6GAAHCUPOBOYHO20 CTAHKA NO 3HAUEHUID
u yzaant OucbangHca — HaMMeHbllee H3MeEHEHME 3HaueHUA U yriia
nucbanaHca, KOTOpOe MOXeT BBIABUTH U MOKa3aTh GalaHCHPOBOY-
HBIY CTAHOK B 3aJaHHBIX YCIOBUAX.
OBO3HAYEHHUA OCHOBHMIX ®H3HIECKUX BEJTHUHH

H HX PABMEPHOCTH

D — mucbanaHe, T - MM;
— HeypaBHOBellleHHas cHila, H;

J — MOMEHT ¥HepLUUH Tejia, KT - M>

L — paccrosinue Mexay cepemmamn onop poTopa, MM;
— prmnmn MoMmeHT, H - M;

Mp— riaBHbIN MOMEHT .zmc6anaucos~p0'ropa, r - mm?2

R — paguyc OKpy>XHOCTH, MM;

S — nepemeleHne, MKM, CTaTHYECKHM MOMEHT, T - MM;

T — nepuon, ¢} ;

U — nuHaMuyecKoe IepeMelleHne, MKM;
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v — CKOpOCTb, M - C™ '}
-2

4 — yCKOpeHHe, M - C™*;

d — puamMmeTp, MM;

¢ — 3KCLEeHTPHCHUTET,MKM; yAeabHbIN gUCOAIaHC, I - MM/KT;

f — uacroTa, 'u; '

g — yckopeHue cBOGogHOro nmajeHusi, m-c % (g= 9,81 m-c72);
h — IU1€40, MM;

k — ko3¢ duLeHT xxecTKocTH, H/Mm;

| — paccTosiHHEe MEXIY IIFIOCKOCTAMM KOPPEeKIUU, MM;

m — macca, KT WIN T;

n — 4acTOTa BpallleHus, ¢~ ;

r — pazguyc, MM;

y — Hnporud poropa, MKM;

a (anbgda) — ko3dpduIreHT HGaNaHCHPOBOYHON YYBCTBHUTEIBHOCTH,
MKM/T - MM;

¢ (du) — yron nucbananca, yroja KoppeKuuH, °;
w (omera) — yrjioBas CKOpPOCTb POTOpa, paj/c

Nuaoekcsl

i= 1,2, 3, ...~ NOPALKOBbIA HOMEp;
A, B — obo3HaueHHne OIIOP POTOPA;

CT — CTaTUYeCKHH;

M — MOMEHTHBIH;

K — KOPPEKTHPYIOLIHNI;

T — TeXHOJIOTHUECKUU;

3 — 3KCILTYaTallUOHHbIN;

X, ¥, Z — KOOpPAUHATHEIE HallpaBJIeHUA

HeKOTOPLle MateMaTdyeckHe o0o03HaueHusd

=~ npubIN3UTENTBHO PABHO;
> Gonble;

< MeHble;

%/ "kopeHs n-it crenenu;

const MOCTOAHHAA BeJINUMHA,
Z cyMmMa;

7 = 3,14 oTHOIEHHNE AJIMHBI OKPY>KHOCTH K IHaMeETpPY;
sin CUHYC;

cOS KOCHHYC;

arcsin apKCHHYyC,

arccos apKKOCHHYC
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I'iTABA1

OCHOBbI BAJIAHCUPOBOYHOHN TEXHUKU

Jlanbl OCHOBHble NOHATUA OGANAGHCUDOBOYHOU TEXHUKU, &8e-
O€eHbl NOHATUA HeypasHOBeUIeHHOCTU U Oucbananca;, oceeujeHbl
eonpocel 6aAAHCUPOBKU HeCTKUX U 2ubKuUx poTopos, npasua &bl-
60pa HOPM TOYHOCTU 6AAAHCUPOBKU POTOPOE PA3AUUHBLY KAACCOS;
KparKko onucauo OanancupogouHoe obopydoearue, npucnocob-
ACHUA U UHCTDYMEHTbl, NPUMEHAEMble NPU 6blNOAHEHUU pabor.

1.1. HEKOTOPBIE CBEJEHHUS U3 MEXAHUKH

B ocHOBe HalTaHCUPOBOYHO! TEXHUKM JIeXKAT 3aKOHbI MeXaHHYyec-
KOI'0 ABHIKEHHA U B3aUMOIEHCTBHA Tejl. MexaHNYeCKUM OBHXKEHU-
€M TeJla Ha3bIBal0T H3MeHeHHe ero TOJIO)KEHUA B IIPOCTPAHCTBE OT-
HOCHUTEJIbHO JAPYTHX TeJl C TeueHWeM BpemeHH. I'eomerpuueckue
CBOWICTBa OBVOKEHMH Ha3blBalOT KMHEMAaTUKOM; yueHUe O IBMKeHUH
TeJl MO AeACTBHEM CHUJI — OWHAMHUKOM; yueHHe O PAaBHOBECHUU Tejl
non aedicreuemM cui — crtatukoii. Kunemaruka. Uto6n1 3a/iaTh 110J10-
KEHHE TeJla B IMPOCTPAHCTBE, HY)XHO IIpOBECTH uYepe3 HEro TpHU
E3aUMHO IleplieHOMKYAsApHbIe OCH KoopauHar: OX, OY u 0Z.
COOTBETCTBEHHO 3TOMY IIOJIOKEHHE Tejla WJIM TOUKH B IIPOCTPAHCT-
Be olpeneiAeTcsa TPpeMsa KOOpAUHAaTaMu: x, ¥, 2. 7 '

[Ipu nBMXKEHMH BCAKAasA TOUKA TeJa OIHChIBAET HEKOTODYIO JH-
HUI0O — TpaekTopuio Touku. Ilo xapakTepy TpaeKTOpHUM IBHIKEHHE '
TOYKH MOKeT OBbITb NPAMOIMHEHHbIM U KPUBOJIMHEHHEIM. B nnpAMo-
JIMHEHOM [OBHW)XEHUU TOUKU ee TpPaeKTOpHUA ecTh NIpsAMasd, a B Kpu-
BOJIMHEHOM — “KpUBad JIMHUA.

[TepemMertieHUA Ten MNPOKUCXOAAT IO pPasHBIM HAIpaBI€HUAM.
Y106B1 NOJHOCTHIO ONPENENUTh OBHXKEHUE TeJIa, YCIIOBUWIKHCH IIPUITH-
ChiBaTh HampabiieHue repemMellieHuo. Ero usobparxaror nanpasien-
HBIM OTPE3KOM, CHAaOXEHHBIM CTDENIKOH, YKa3bIBawllei, B KaKyo
CTOpPOHY NMpPOMCXOAMT ABIIKEHUe 110 3TOMY HalipaBileHUI0. Bennuu-
HbI, Olpefe/ifseMble He TOJBKO CBOUM UYHMCIOBBIM 3HAYEHHEM, HO U
HanpasjIeHHeM B MPOCTPAHCTBE, HA3BIBAIOT BEKTOPHBLIMH BeJIMYMHA-
MH, MJIH BeKTOpaMu. BeKTopHble BeJIMYMHbI 0003HaualoT OyKBamu
co cTpenkoil Hag Humu. Hannpumep S — BekTop nepemetnenns. Mo-
oynb (Wi IjMHa) BeKTOP2A NepemMelleHds — 4YHCIO, [10Ka3bIBalo-
1Iee, CKOJIbKMM eAMHHLAM LINHbI (MeTpaM, MIWIJIMMETPaM H T. I1.)
paBHO nepeMelieHne. Monyns BekTopa GyaeM ob6o3HayaTh TOHM e

12



OyKBOM, 4TO M caM BEKTOp, HO Ge3 _CTpenku Haj He#. Hanpumep,
S — moaynb BeKTopa nepemelinienus S. Tak, BexTop onpenesnsaercsa
CBOUM MOJAYJIEM U HaIlpaBJIeHHEM B IIPOCTPAHCTBE.

IlepeMeuieHua § MOTYT NPOUCXOJUTH C Pa3jIMYHON CKOPOCTBIO.
B GanaHCHMpOBOUHOI TEeXHHKE CKOpPOCTh 06O03HAualT GyKBO V.
Epununa usmepenusa. ckopoctd — M/c (Mm/c). XapaKTepUCTHKOMH
HM3MEHEHHS CKOPOCTH €O BpPeMEHEM CIIYXKUT YCKOpeHHe. Y CKOpeHue
0003HavawT Oy KBOM au HU3MepAIoT B M/c?.

OCHOBHBIMH CJIYYAAMH IIPAMOJIMHEHHOro M KpPHBOJHMHEHHOTO
ABHO)KEHHA, U3yuyaeMbIMH B OallaHCMPOBOYHON TeXHHKe, ABJIAIOTCH
KonebaTeNbHOe IBMKEHNE U paBHOMEpPHOEe JBHKEHHEe TOUKM IO OK-
pyxHocTi. IIpy KosebaHHAX TEJIO MOOYePeAHO CMEIIZeTCA TO B OJI-
Hy, TO B Ipyryl CTOPOHy, Hanpumep, KoiebGaHUA MaATHHKA WIH
rpy3uKa Ha IpyuHe. XapaKTepHbIH IpU3HaK KojieGaHUi — MoB-
TOpAEMOCTh IBIKEeHUA. MHHMMAaIbHBIA NPOMEXYyTOK BpemeHu T,
yepe3 KOTOPLIN ABH)KEHUE Tella NOJIHOCTHIO IOBTOPAETCHA, Ha3bIBAIOT
nepuoaoM xoJiebaHuil, a BeJIHUMHY, OOpPaTHYIO IIePHOLY, — YacCTOTOM
Kosebannii f=1/T.

Enuunuy yactotsl o6o3HavazoT .

IMpocreimium ciydaem koJiebaresbHOrO IBHXKEHHUA ABIIAIOTCA
rapMoHuueckune konebanus. 3aKOH I'apMOHHYECKHMX KonebaHuit
MOYHO 3ariKcath B Bue GopMynbl

S = Spsinwr.
CKOpOCTh TOYKH MPH FrapMOHHYECKHX KOJIEOaHUAX
v= Sywcoswl;
yckopeHue
a= —Sow?sinw?.

Benuuuny S, — HauOonsuiee OTKJIOHEHHE ABWXKYIUEHCA TOUKH
OT Hauajla OTCUeTa — Ha3bIBAalOT AMIUIUTYAON KojIebaHuii, a BelIuun-
HY w — Kpyroeo# yacroroil koneOaHuil. KpyroBas 4acToTa « CBA-
33HA C 4acTOTOM KoaebaHuiil f BoipakeHNeM w = 2af, roen = 3.141.
EpyHnna xpyroBoit 4acTOTel — paguaH B ceKyHAY (pan/c).

KpupBoii nepemelieHUsA rapMoHUYECKHX KOJieOaHUii SBIAETCH
CHHYCOHM/1a, KPDHBO! CKOpOCTell — KOCHHyCOMa, & KPHBOI yCcKope-
HHAW — TaKie CHHyCOMIa, HO CIBMHYTad OTHOCHTENBbHO rpaduka
IBYDOKEHUA Ha 7.

IT pu M e p. MaaTHMK coBeplIaeT rapMOHUYECKHe KOJIeOaHUA ¢ aMIUIATY-
pon S, = 0,02 MM u uyacroro#t f = 20 I'u. OrnpedenuTs MaKCUMAaNbHOE 3HaYe-
HHEe CKOPOCTH Y .,

Haxonnm 3HaueHHe KpyroBoi 4acToThl w = 271f = 2-:3,14-20 1l/c =
= 125,6 pan/c. MakcuMaibHOe 3HaueHHe CKOPOCTH MasATHUKA IIPH FapMOHHYEC-
KHX KoneOaHuAXx Gyner B MOMeHT BpeMeHu ¢t = 0, Tak KaK coswt = cos125,6 X
X 0 = 1. MakcumanbHasg CKOPOCTh paBHa v = S, w = 0,02 mm:- 256 1/¢c =
= 5,12 mm/c.

A BbluMcleHUsA aMIUIMTYZ IlePeMellleHnil, CKOPOCTeH U yCKO-
peHuil mpyU rapMOHMUYECKHX KoJleDaHHUAX Ha IpaKTUKe I0Jb3YIOTCA
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Puc. 1.1. HoMOrpamMma CKOPOCTH, YCKOPEHMS M MEPEMEINCHHA NPH TAPMOHMYECKHX
Kone6aHuax

HoMorpammoit (puc. 1.1). Ilo ocu abeuucc B norapugpmuueckomM
MaciTabe OTJIOXkeHa YacToTa KonebaHuii B repuax. ITo ocu opavHar
TaK)ke B JorapugpmuueckoM MacuTtabe OTIOKeHA aMILIUTY[Aa CKO-
pOCTU B MIWIJIMMETPAX B CEKYHAY (MM/C). YCKOpeHUA U Niepemeliie-
HUA f[aHbl Ha rpaduke HaKJIOHHBIMHM NPAMbIMH. JIA HaxXoXAeHUA
BCeX NapaMeTpOB T'apMOHMYECKHX KojebaHuil HOCTATOYHO 3HATH
IBa MapameTpa, HallpUMep, YaCTOTy U NepemeinieHue. C Nnomoiubio
3TOI HOMOTPaMMbl OIIpeeJIAI0T OCTANIbHbIE [IApaMeTphL. .

JIBmKeHHEe TOUKHU II0 OKPY>KHOCTHM MOXHO XapaKTepU3OBaTh
yriloM ¢ NoBopoTa pamuyca r . [Ipu paBHOMEpPHOM ABHM)KEHHMH TOY-
KH A [0 OKPY>KHOCTH YIJIbl IOBOPOTa paguyca 3a JioOble paBHbIe
NpOMEXYTKK BPeMeHH OynyT onuHaKoBel. Pasnenus yroinosopora
¢ Ha BpeMs !, 3a KOTOPOe COBEpPHIEH NOBOPOT, MOMYYUM YIJIOBYIO
CKOpOCTh BpallleHus w = ¢ /[t. Ecnu yroa ¢ BeipakeH B pajyaHax,
a BpeMA ¢t — B CeKyHJAX, TO YIJIOBaA CKOpPOCTh w H3MEpAETCA B
panuaHax B ceKyHLy (pan/c). .

B oriuuMe OT YIVIOBOH CKOPOCTH w, CKOPOCTh, H3MePAEMYIO
OTHOWIEHHEM MJIMHBI IMyTH ! KO BpeMeHU !, Ha3bIBAKOT JIMHEMHOM
CKOpOCTBIO V . MeKoy 3THMMM CKOPOCTAMM HMeEEeTCA IMPOCTasA 3aBU-
CHMOCTb

vV = wr.,
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CKOpPOCTh OBW)XEHHs TejIa 110 OKPY>KHOCTH YacTO BBIPAXKAIOT
wicnoM oGOpOTOB B €AMHHIy BpeMeHH. YIJoBas CKOPOCTh w H
uncito 060poToB n (06/C) CBA3AHBI BbIPLKEHHEM w = 27n. Yucro
00OpOTOB B eOMHHMIY BpPEMEHHM Ha3bIBAIOT YaCTOTOH BpallieHUs.

IIpu paBHOMEPHOM JBM)KEHHMM Tejla [0 OKPY>KHOCTH yCKOpeHHe
B 0G0l ee TOYKe TMEPHNEHOAMKYIAPHO CKOPOCTH JABMIXKEHWA U
HAIpaBJIEHO K I[EHTPY OKPYXHOCTH. YCKOpEHHE ¢ PaBHO 4 = w?’r .

Ipumep. MaxoBuk papuycom r = 20 cm comepimaer 50 06 - ¢ '.
OnpepenuTs CKOPOCTh TOUKH Ha 0o0Oojie MaxoBHMKa. YrioBaA CKOPOCTh TOU-
KU paBHa w = 2n = 2. 3,14 - 50 06 - ¢! = 314 pag/c. JIuneiinaa CKOpoOCTsL

6ynerv= wr= 3ldpap-¢c'0,2m= 628m-c'.

Junamuka. OneIT ¥ HaOMIOOEHUs1 NOKa3bIBAIOT, YTO MPHUYMHOM
U3MEHEHNA ABMOKEHHUA TeJl ABJAeTCA BO3[eHCTBHE HA HHMX ADYTHX
Ten. Be3s Takoro Bo3aeiicTBUA ABHUKEHHE TeJla HE MOET U3MEHHUTh-
cA U He MOJKeT IOABUTHCA YCKOPEHHe. fIBiieHue, Ipu KOTOPOM TeJio
COXpaHAeT CBOK CKOPOCTh WM COCTOAHWE IOKOA IPH KOMIEHCa-
1M1 BHEUIHHX BO3HEICTBHI Ha TeNO, HAa3LIBAIOT HHEpUKell (3aKOHOM
unepnuu) . Kaxxgoe Tenno o6nagaeT ocoObIM CBOHCTBOM, OIpeenAio-
IIMM OTHOIIEHHE ero yCKOpeHHs K YCKOPEHHI0 TOro Tejd, ¢ KOTo-
PBIM OHO B3aMMOZEHCTBYeT. DTO CBOMCTBO — MHEPTHOCTh Tejna. Be-
JIMYMHOI HHEPTHOCTH fABJAeTcA Macca. Bojiee uHepTHOE Teno ume-
er Oonbuyww maccy. EauHuIa M3mMepeHMs Macchl — KHUJIOTPaMM
(xr). N

Teno maccoil m; INOJYWMT YCKOpEHHe d;, Korga Ha Hero mo-
JefcTByeT Apyroe Tejlo maccoil m,. OHO B CBOKW ouepedb TOXe
NOJIyYUT yCKOPEHUE d,. OGLMHO BBLIMMCIAIOT yCKOpeHHe JIMINb Of;
HOro Tejya, MOSTOMY BAWAHNE NPYroro Teja, BI3BIBAIOIIETO yCKO-
peHHe, Ha3bIBAIOT CUIION, AeHCTBYIOLIEH Ha yckopsiemoe Teno. Tak
KaK yCKOpeHHe — BeJINUMHA BeKTOPHadA, a BLI3bIBAETCA OHO CUJIOW,
MIPHIOXKEHHOH K Tely, TO M CHJjIa — BeJIMYMHA BeKTopHasAa. Ecan 060-
3HAYUTH CHIIY, NeACTBYIOIUYIO Ha TeJO, uepe3 F, yCKOpeHue Tena ye-
pe3 a’, a ero Maccy uepes m, TO MOXXHO 3aIMCaTh

F=md
-—ma.

9ta opmyna BplpakaeT MaTeMaTHUYeCKHU OCHOBHOH 3aKOH Me-
XaHUKH: CWIA, NEHCTBYIOLaA Ha TeJO, paBHA IPOH3BENEeHHI0 MACChI

Tejia Ha cooburaemoe 3TOH CHIoM ycKopeHue. EnuMHUIY: CUITBI HA3bI-
BajoT HeloTOHOM (H)

1H=1xr-1M-¢c?=1xr-m.c"2,

B3auMHBIH XapakTep AeHCTBHA IEpBOro Tejla Ha BTOpoOe IOKa-
3pIBA€T 3aKOH paBEeHCTBa HOEHCTBUA ¥ IIPOTUBOMEHCTBHA: Teja
OelCTBYT APYr Ha Ipyra ¢ CWIaMH, PaBHBIMU N0 abCONIOTHOMY
3HAUEHHIO U NP OTUBONOJIKHBIMHE 110 HAIIPaBJIEHHIO.

IIpy paccMOTpEHHM MeXaHUYECKOrO ABM)KEHWs TeJI IPUXOIUTCH
HMeTh JeJIo C .TpeMs BHIAMHK CHJI: C CHIIOHM yNpyrocTtd, CHJIOH Tpe-
HHMA U CWIOH TAXECTH.

BsaumopeiicTBHe TeJl CONpPOBOXKOAeTcA H3MeHeHHEeM (OpPMBI U
ob6rema Ten, T. e.Aeopmammamu. Hanpumep, HUTH paCTATHBAETCS,
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IIpYXUHa cokuMaercs, 6anka Inporubaerca. CnocobHOCTh gepopMu-
poBaThCA ABAAETCA OOHUM M3 OCHOBHBIX CBOHCTB Bcex Tei. Ilpu ge-
¢opmanyu Tena BHYTPH ero BO3HHKAIOT CHIIBI YIIPYrocTH. B 3aBucu-
MOCTH , 0T BelHuMHBI Aedopmallii ¥ COCTOSHHA Tejla IIociie JeHcT-
BUSA CHIIBI Tella Pa3felifioT Ha )KecTKue, ynpyrue (rubxkue) u ruac-
THYeCcKHe. Y KeCTKHUX Tell AecdopMaluu oueHb Mankbl. Jedopmaruu
VIPYrUX TeJl BO3HWKAWT BCIELCTBHE IBHIKEHHSA OJHHUX €ro yacteil
OTHOCHTeNEHO Apyrux. CHia yrnpyrocTtH IponsplHoOHaIbHA nepeMe-
LIIEHKUIO U ollpefesiAeTcA ypaBHeHHeM (3akoH ['yka)

F= kx.

Ko3dduiueHT IponopriioHaabHOCTH K Ha3bIBAKOT ko3¢ puiveH-
TOM >KeCTKOCTH, WJIM >KeCTKOCThIO, & BeJIMUHHYy, OOpaTHYI0 XecT-
KOCTH, — MoJAaTJUBOCThI0. [locie npekpaiueHus OEHCTBUA CHIIBI
yrpyrue Teja BOCCTaHABJIMBAKT CBOK IIEPBOHAYAIBHYW (GOpMYy H
00beM. B oTinuMe OT yNpyrux IUiacTHYeCKHUe Tela He BOCCTaHABJIH-
BaloT MpexHel GoOpPMBbI.

Bce Tena He3aBHCHMO OT MX MAaccChl B JaHHOH TOouyke 3emmu na-
IAI0T ¢ OAMHAKOBBIM YCKOpeHHeM:. BenuuumHa yckopeHusa oGosHa-
yaercA OykBoO# g M npubmmkeHHo pasHa 9,81 m/c?. Cuna npura-
JKeHHA Tesl K 3emuie BOMU3K ee MOBEPXHOCTH paBHA Mg U MOMET
cuuTaThCA NocToAHHOH. OTciofa cilenyeT, UTo OTHOIEHHE MAce Tejl
paBHO OTHOILIEHUI0 UX BecoB. Mcnonb3yAa B KaYeCcTBE OZHOTO Tesa
r¥py, Npou3BOAAT B3BellUBaHWe Apyroro tena. Korma Becsl ypaB-
HOBellleHbl, MO)XHO yTBepiKIaTh, UTO BeC Teja paBeH Becy ruph. Ho
ec/Ii paBHBI Beca TeJl, TO paBHBbI U MX MAacChl.

Cula TpeHUs BO3HMKaeT NpPU HeNoCPelCTBEHHOM COIIPUKOCHO-
BEHMH TeJl M Bcerja HalpaBjIeHa BJIOJIb ITOBEPXHOCTH CONPUKOCHO-
BeHus. Ecid Teno HaxoguTcsa B IIOKOeE, TO BO3HHMKAET CHJIA TPeHHMA
nokod. I[IpyH OBM>KeHHH Tejla OEHCTBYeT cUlla TPeHWMA CKOJIb)XeHHA
WIN TPEHUd KauyeHHs.

Cratika. J[A NMPaKTHKH Ba>KHO 3HaTh YCJIOBUA, IMPU KOTOPBIX
Tejla HAXOAATCA B COCTOSHUM paBHOBecHUs. BcAkoe Telmo MOXkeT Ha-
XOOUTBCA B COCTOAHUM ITOKOS WIH JBUraThCA IOCTYIATENbHO, Bpa-
INATHCA WM IOBOPAuYMBATLCA BOKPYr KaKoH-HMOymb ocu. PaccMmoT-
PHUM YCJIOBHA paBHOBECHUA IS 3TUX BUIIOB JBIDKEHMI.

Hespamarowieeca teno 6yneT HaXOOUThCA B pPaBHOBeCHH, €CIIH
paBHOZENCTBYIOILAA CHJI, IPWIOXKEHHBIX K TeNly, paBHa Hylo. Eciu
CUJIbI neﬁCTByloT OJTHOBPEMEHHO W HANpPaBJIeHBI 110 OIHOM U TOH Ke
npAaMoH, To pasnonencmyromaﬂ paBHa anre6panqec1<ou cyMMe
3THX CHUJI U HalpaBjeHa I10 TOH ke npaAmoit (puc. 1.2, a). s Toro
4yTOOBI TEJNI0O HAXOAWIOCh B COCTOAHMHM PaBHOBECHUHA, €C/IM DaBHO-
IelcTByolIas CWIa He paBHA HYJIIO, K HeMy [OJIXKHA ObITh MpMiIo-
>KeHa mo0aBouHAaA CU/IA, paBHAfA 10 MOAYJI0 PaBHOAECTBYOUIEH, HO
MPOTHBOIIONIOXKHAA el 110 HaNpaB/IeHHIO.

‘PaBHOMEHCTBYIOIAA ABYX CWJI, HAIlpaBJIeHHLIX O] yIJIOM ApYT
K Apyry, byner 1MaroHapo napajuiejiorpaMmma, MOCTPOEHHOI'o Ha

atux cwiax. Cunsl F; ¥ F, CKIAABIBAIOTCA FE€OMETPHYECKH IO Iipa-
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Puc. 1.3, PasnoxeHnne CHIbI Ha COCTaB- | [ N
JIAIOIINE TIO 33JaHHBIM HAMPABIICHHAM [ | /1

BHJIy NapajulesiorpaMma WIH TpeyrojsHIUKa. PaBHomelcTByowas
F=F, +F,.

CnoxeHre OBYX CWI, IPWIOXEHHBIX B pasHbIX TOUKAX .TEJA,
IIPOU3BOJAT cienyomum ob6pazoM. IlepeHOCAT 3TU CHIIBI B TOYKY
nepeceyeHus HanpaBjieHUH 3TUX cun (puc. 1.2,6). 3arem, cuuras,
YTO PacCIOJIoXKEHHbIE TAKUM 00pa3soM CHJIbl 06pa3yioT ABE CTOPOHEBI
rapasnnejiorpaMma, I0CTpauBaloT IapajljieJIorpaMM U IIPOBOAAT Oua-
FOHQJIb M3 TOUKH, IJie COBMelleHbl Hayaia oGOUX BEeKTOpPOB. JTa
IMaroHajib 4 eCcTh paBHOJelicTBYOMIAA ciwa F (puc. 1.2, 2).

A pyrou cnocog CJIOXEHHUA JBYX CHJI COCTOUT B TOM, YTO CKIJla-
IblBaeMble CWIBI F'y H %2 pacrioyiaraioT Tax, YroObl KOHell OJHOi
U3 HHAX INPUMBIKAN K Hayany apyroi. Cymma o6eux Cuil — 3T0 BeK-
TOp, HampaBJIeHHLI OT Hauajla IIepBOro BEKTOpa K KOHIY BTOPOro
(puc. 1.2, 8).

Pasnoxxenne cunwl F Ha cocrassnawomue F,, F, no sagaHdabIM
HAIIPaBJIEHUAM oKa3aHo Ha puc. 1.3, a—a.

PaBHOBecHe Teyla ¢ 3aKpeIUIeHHOH OChI0 BpallleHHA OCHOBBIBAET-
Cfl Ha PaBHOBECHM pbIUaroB. Y CJIOBHE PAaBHOBeCHs payara CBOJHUTCH
K TOMY, 4TO IPOH3BeeHNe CUIbl HA PACCTOAHME OT TOUKH TIPHIIOIKE-
HUA 10 OCH BpAIllEHUA JOJDKHO ObITh omMHaKoBO 1A oBenx rpusno-
’KeHHbIX cwi (puc. 1.4, a):

F104 =F,0B.
HponaBeneHHe CHJIbl Ha pacCTOAHUE Ha3bIBal0OT MOMEHTOM CHIIBI.
17
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Puc. 1.4. PaBHOBecHe Tella C 3aKpeIUIEHHOM OCBIO BpaIiCHHA

MOMEHT CWIBI IIOJIOKHUTEJIEH, eCJIH CUJIa [0JhkHA Oblna Obl BpaiuaTh
T€JIO IO YaCOBOM CTPeNIKe H HaoBoPOoT.

Ecnn cuia He neplieHIMKyJIsApHa K paguycy (puc. 1.4, 6), 1o
INVHY nepneHauKynApa OC, ONyLIeHHOrO U3 OCH Ha HAllpaBJIeHHE
CMJIbl, Ha3bIBAIOT IieyoM cuibl i . Taxum oO6pazom, MOMEHT CUIIBI
€CTh NIPON3BeJleHNe BeJIMUMHLI CHIIbLI Ha IUIeYo, T. e.

M =Fh=FOC =F,0B.

Ilpr HaIMUUM MHOTHMX CHJI MOMEHTHI 3THX CHJI 3aMEHAKT Of-
HAM — DPe3yIbTUPYIOLINM MOMEHTOM, KOTODBIH paBeH CyMMe cO-
CTABJIAIILINX MOMEHTOB CHII.

Bpamienue Tesna MoKeT BOSHHKHYTH DU HAJIMYMM IBYX PaBHBIX
CWJI, IPOTHBOTIOJIO)KHO HANpPaBJIEeHHbIX U He JIe)KAIUX Ha OOHOH NpsA-
MOH. ITH CHJIbI HA3BIBAIOT Mapoil cwil. Bpauiamoluuii MOMEHT Mapsl
CyJl paBeH NPOM3BEJIEHHI0 OJHOM M3 CWJI HAa PACCTOAHUE MEXIY Ha-
npasjieHUsIMH cwi (puc. 1.4, 8).

M=Fl.

CnenoBaTtenbHO, Tejlo, CIOCOOHOE BPALIATHCH BOKPYr 3aKperl-
JIEHHOM OCH, HAXOOUTCA B PABHOBECHH, €CJIH aireGpanyecKas CyMma

MOMEHTOB NPUWIOKEHHBIX K HEMY CHII OTHOCHTENIBHO 3TOM OCH paB-
Ha HYJIO. .

3a eauHHIY H3MepeHHs Bpaljalolero MOMEHTAa IPUHUMAKOT
MOMEHT cuJiel B 1 H, nunua JeUCTBUA KOTOPOTO OTCTOUT OT OCHU
BpailleHUA Ha 1 M. 3Ty eauHUIly Ha3bIBalOT HplOTOH-MeTpoM (H - M).

CsoOopgHoe TeJio HAaXOOUTCA B PaBHOBECHU ITOJ, ZelCTBHEM TpeX
napasUIeNlbHEIX CWI B TOM CJlyyae, KOrJa TPeThA CHUlla HAlpaBJjieHa B
CTOPOHY, IIPOTHBOIIOJIOXKHYIO IePBLIM IBYM, €e BEJIHUMHA paBHA UX
cyMMe U NPWIOKEHA B TOUKe, AeJisiileil pacCTOSHUE MeXOY TOYKa-
MM HX TPHIOXKEHHUA B OTHOLIEHHH, OOPaTHOM OTHOINEHHI0 CHJI
(puc. 1.5). YcinoBue paBHOBECUA UMeEET BUT,

F=F,+F,; F,:F,=0A4 :0B.

ToUuKy NPHWIOKEHUA PABHOAEHCTBYIOLIEH CHA THXKECTH HAa3bIBa-
10T LIEHTPOM THXKECTH TeNa.

Jlio6oe Teno MOKHO pa3OHUTh HAa OTHAEIbHbLIE Majble YaCTHUILHI
(maccel) . Pacnipenenesue ManbIX Macc B 00beMe, 3aHMMaeMOM Te-
JIoM, OIpenesIAeT IOoJIoKeHNe IieHTpa macc. [loHATHe 0 ueHTpe Macc
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Puc. 1.5. Pasuosecue Puc. 1.6. Bumsl paBnosecus

cBOGOAHOTO Tena

aApJieTcA Gosiee oOmKM, ueM IIOHATHE O UeHTpe TAxectd. OHO OT-
HOCHTCA K J00BIM TejIaM B He CBA3aHO C FPABUTALMOHHLIM B3aHMO-
petictBueM. [Ipy HanuuMM CWJ TAYKECTH MOJIOXKEHHS LIEHTPa mMacc U
LIEHTPa TsXKeCTH TeJl COBMAAloT.

CdopmynnpyeM oOliee yclIOBHE paBHOBeCHs TeNa:. IJiA TOTO
4TOOBI TEJIO HAXOJWIOCH B PABHOBECHH, HE0OXOaMMO, YroOkI ObLTH
paBHBI HY/I0 PABHOAEHUCTBYIOLAA MPUIIOXKEHHBIX K TEJIY CUII M CyM-
Ma MOMEHTOB 3THX CHJI OTHOCUTEJILHO OCH BpallleHHA.

He Bcakoe paBHOBecHe Tejla NMpaKTHUYecKH ocyliecTBUMO. Cy-
LIECTBYIOT TPU BHIa paBHOBecHs: ycToiuMBoe (puc. 1.6, a), Heyc-
tofiunBoe (puc. 1.6, 6) u Gespasmuunoe (puc. 1.6, ¢). PaBHoBecue
Tejla YCTOWUMBO, KOTZa LEHTD TAXKECTH Tella 3aHMM4eT HauHu3Ilee
BO3MO>KHOe nojioxxeHue. Toraa npu OTKIIOHEHHH B JII00YI0 CTOPOHY
OT 3TOrO IOJIOXKEHHA IIEHTD TAXKECTH OyIeT NMOJHUMATRCH, a PaBHO-
OeHCTBYIOIIAsA CUJla — BO3BpalllaTh Telo oOpaTHo. B nporusHoOM
ciyyae (cM. puc. 1.6, 6) paBHOZeHCTBYOLIASA CHIa YOAIAET TEIO OT
3TOrO MOJIOKEHUA.

Mexannueckue KonebauuA. I'pynmy Ten, OBU>KeHHEe KOTOPBIX
U3y4aioT, Ha3bIBAWT B MEXaHWKE CUCTEMO# TeJl, WK INPOCTO CHUCTe-
moii. CHilbl, OeMCTBYIOLIUE MEXAY TEIaMM CHCTEMbI HA3LIBAIOT
BHYTPEHHUMH cUjIaMHU. BHEIIHUMMUY cuUllamMM HA3BIBAIOT CHUJIBI, JIEHCT-
BYIOIIIHEe Ha Tejia CUCTEMBI CO CTOPOHBI Tej, He BXOUAIIMX B Hee.

Ilon peilicTBMeM BHYTPEHHMX CHJI TIOCJIE€ TOro, KaK CHCTEMA
ObLia BoIBeieHa U3 [I0JIOXKEHUA PAaBHOBECHS, BOZHUKAIOT CBOOOIHbIE
kosebanua. IIpumepsl cBOGOAHBIX KoNMeOaHul — KoIebaHudA rpyaa,
IIOBEIIeHHOr0 Ha HUTH HIH NPUKPEIUIEHHOTO K NIPY)KUHE. BBIHY k-
IeHHbIe KOje0aHUs COBEpLIAIOTCA HOL, JEHCTBHEM BHELIHHUX I1€pHO-
IMYeCKU U3MeHAIOLMXCA CHJL.

Ceobonnpie konebanuaA iuapuka (puc. 1.7) maccoét m BHONb
TOPH3OHTAIM IOf, ACHCTBHEM MPYXHHBI C JKECTKOCThIO K OTHOCH-
TEJIBHO HeUTPaJIbHOro IMOJIoXeHUs (TOYKa O) OmMCHLIBAIOTCA ypaB-
HeHVEeM

ma=—kx.
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Puc. 1.7. CsoGoampie KoneGanHA LIAPUKA NOJ AeiiCTBHEM IIPYKUHbI

Puc. 1.8. AMNINTYAHO-4ACTOTHBIE XaPaKTEPUCTHKH BHIHYXKIECHHBIX KoneGauuii ¢ aemn-
tupoBanuem:
1 — manoe; 2 — cpenHee; 3 — Gonsiiloe

Pasnenus neByI0 ¥ NpaByIo YaCTH YPaBHEHUA Ha M , IOIYYHM
a=—kx/m.

IMocrosHHyI0 BeTHUMHY \/k /m , 3aBHCALIYI0 OT CBOICTB CHCTEMEI,
0003HavaIoT yepes wy:

wo = k / m
M Ha3bIBAIOT COOCTBEHHO! YIIIOBOIl CKOPOCThIO Tella Ha IpyxuHe. C
TeYyeHHeM BpPEeMEHH, IoJi neHcTBHEM CHII TPEHHsA, CBOGOIHbIE KoJIe-
6aHKsA 3aTyXAal0T. '

BoiHyXaeHHble KOe0aHusi NMPOUCXOAAT € YaCTOTOM MeHCTBHA
BHellIHel NepHOoAMYecKOo cHNbl. AMILIHTYA BRIMYXKAEHHBIX KoOJie
GanMii co BpeMeleM He U3mMmexsiercAa. KonebaHusa UMewT yCTaHOBUB-
muiica xapakrep. Eciii U3MEHATh YaCTOTY BBIHYXKIAEHHBLIX Kojeba-
HHMI, TO IIPH COBIIAZICHMH YaCTOThl BHELIHE! CHJIBI C YaCTOTOM CBO-
Gonunix KosieGaHMii pe3Ko BO3pacTeT aMIUIMTYyZAa KojieGaHuii Tena.
Takoe cocrosiHne Ha3bIBalOT pe3oHaHcoM. CylljecTBeHHOe BiIuSHUE
Ha pe3oHaHC OKa3bIBaeT TpeHHe B cucreMe. UeM meHbiie Ko3ddu-
LMEHT TPeHUs1 WM TOBODAT >HeMiipupoBaHue’, Tem Oobile
aMIUTMTYOAa BBIHY>KAEHHBIX KojieOaHuii rpu pesoHasce. Ha puc. 1.8
pe30HaHCHOM KpHUBOM I COOTBETCTByeT Majloe, a KpPHBOH 3 —
Gounbirioe pemmndupoBaHue.
BpaiteHue Ten. BpaiijeHue Tena ¢ NOCTOAHHOUN YIVIOBOM CKOPOCTHIO
BOKpYTr HENOJBI)XHOH OCH MOXHO pacCMaTpuBaTh KaK JIBUKe-
HHe TeNa, [IPH KOTOPOM J[IBeé ero TOUKU A U B HEIOABMKHO 3aKperl-
seHbr (puc. 1.9), 1. e. cBA3aHbI ¢ ocHOBaHUeM. CBf3b, OCYLUECTBJIA-
eMas IByMA HENOIBMIKHBIMH TOUKaMH 4 M B, 3xBUBajleHTHa HBYM
peaKuUAM, NPUIOKEHHBIM B 3TUX ToukaxX. O603HAUMM 3T peaKIuu
uepes Fy u Fp. A

B >xeCTKOM Tejle LIEHTP MAacC CEueHUs Maccoi m;, B 0biieM ciry-
yae, cMellleH OTHOCHTEIPHO OCH BpallleHHMsaA Ha paccrosnue OC
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Puc. 1.9. Bpamenue rena Puc. 1.10. JBwxense nenrpa macc:
BOKPDYT HeNOABHXHOIi OCH @ — HKEeCTKOE TeN0; 6 — ynpyroe Teo

(puc 1.10, a). Touka C ABMXETCA [0 OKPYXHOCTH pannyg;)M_)r—
=0Cc YIJIOBOH CKOPOCTBIO ) U YIJIOBBIM YCKODEHHeM 4= rw
Cumtaa maccy m; COCpelOTOYeHHO B Touke (, IO ocnom-tomy
3aKOHY OUHAMMKH II0JIYYUM ypaBHEeHHE uem-poGexcHoﬁ CHJIBI

>
Fi= miw?0C.
[Ipu BpaileHun YIPYTOrO Tejla C YIJIOBOH CKOPOCTbIO w BO3-

HUKHeT u3rub ocu AB (puc. 1.9). lleHTpoOexHas cuia B noreépey-
HOM cevyeHuHn ynpyroro teja (puc. 1.10, 6) .

= 7,
Fi= miw? (0C + 00')=m;w?0'C.
PaccrosiHue OO’ Ha3BIBAIOT IPOrMOGOM Tena B i-M CeUeHUH.
Cuna ?, OTHOCHTEJIbHO LIeHTpa Macc Tejia O co3naeT MOMEHT

N

CHJIbI is paBHbe?I NpOU3BEACHHIO CWIbI Ha PAaCCTOAHHE OT TOUKHU
TMPWIOXKEHHNA CWIbI S0 LeHTpa MacC Tena:
Z? ili'
PaBHOI[eﬁCTBymmyro BCE€X CHJI, ﬂpPUIO HHy}O K LeHTpy Macc
TeJjla, Ha3biBalOT I'J1aBHBIM BEKTOPOM CHII Pe3yanpr}0mHH

MOMEHT Ha3bIBAlOT I'JIaBHBIM MOMEHTOM CPIJI ( ).

YcioBre paBHOBecHA Tela, Bpallaloierocs Boxpyr HeNOIBHX-
HOIl OCH C IOCTOAHHOH YIJIOBOI CKOPOCTHIO, OlpefensieTcs ClleaAyio-
ILMMH ypaBHEHUAMH

Py =Py + By iy =FyLy + FyLy.

B nuHaMKKe TBEpAOIO Tejla UIPAOT OONBILYHI POJIb BEJIHYHHBL,
XapaKTepusywolide pachpenejieHue MacC B Tejle, KOTOPbIe HOCAT
Ha3BaHHsI MOMEHTOB. Pa3jiMualoT MOMEHTHI IepBoOii, BTOpPOii u Gosee
BBICOKHUX CTEIeHeH.

MomeHT nepBOiHl cTelleHH HA3bIBAIOT CTATHYECKUM MOMEHTOM.
CratMyeckuii MOMEHT S OTHOCHUTEIIbHO LeHTpa O paBeH IIpoH3Be-

AEHHIO MacChl TeJjla Ha PaJiuyCc-BeKTOP LEeHTpa Macc 7
5 =mr
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Ecnu nedTp O coBnagaer ¢ LIEHTPOM MaccC, TO CTaTHYECKHH MO-
MeHT obpaiaerca B Hyjb. EuHmMIa H3MEpeHHUA CTATHYECKOIO MO-
meHTa— 1 KT - M.

3 MOMEHTOB BTOpOH CTeleHH HauboJiee 4acTO MCIOJIb3YIOT
B NPAKTUKEe OCeBbleé MOMEHTHI MHEpUMH. MOMEHT HHepLMH 0603Ha-
4ajoT 6yKBOH J ¢ HHIEKCOM, yKa3bIBAIOUIMM, OTHOCUTENIBHO KaKOH
ocu oH ompepenserca. Hanpumep, Jy — MOMEHT HHEpLHH ornocu—
TebHO OCH x. EAuHMIIA M3MepeHHs MOMEHTa MHepuuu — 1 Kr - m?

Jlna Ten BpaileHWuA, CUMMETPHYHBIX OTHOCHTEJIBHO npouom,-
HOHI ocu OZ, MOMEHT HHepUMHU J, HA3pIBAIOT aKCUAJIBHBIM MOMEH-
TOM MHEpLMH, 3 MOMEHT HHEepUHUH J, paBeH J), — 3KBAaTOPUAIbHBIM
MOMEHTOM HHepIIHH.

MOMeHTBI MHEpLMH NPOCTHIX Tel (LWIHMHAP, CTepXKeHb U T. I.)
IOCTATOYHO TOYHO ONpeAeNAnT pacueTHbIM nytem. Hampumep, ak-
cUaIbHBIN MOMEHAT MHepuMu Aucka J, = mR? /2, rage m — macca guc-
Ka, R — ero paauyc.

B KaxxaoM Tejie MOXHO BBIZEJIUTh TPH B3aMMHO IepreHIuKYy-
JIApDHBIE OCH, MPOXOIALIMEe uepe3 LIEHTP MacC, OTHOCHTENBHO KOTO-
PBIX OCEBEIe MOMEHTBbI MHEPLMH HMEIOT HaUMeHbIlIHe 3HaYeHUA. ITH
OCH Ha3bIBAIOT TJIABHBIMH [EHTPAIBHBIMHM OCAMH HHEpILUH Tella. Mo-
MEHTbI HHEPLHH CIIOXKHBIX TeJl HAXOMAT OMNbITHBIM IIyTEM.

Eciu och BpauieHuA ABJAETCA TJIaBHOHW HEHTPAIbHOH OChHIO
HHEpIHMH Teja, TO OTCYTCTBYyeT IWHaMHM4YeCKoe JaBjieHHe Ha OCh
BpaieHus u peakuuu Fyq = Fp = 0. B 3TOM ciiyyae rOBOpAT, 4TO

Bpalawileecs TejI0 ypaBHOBEIIEHO.

CBobogHoOe Tejlo cOBepluaeT BpalaTejbHOe ABHXKEHHE BOKPYT
OIIHOI1 U3 IIIaBHBIX LEHTPAILHBIX OCeH HHEePUMHU.

IIpu BpainieHNH HeypaBHOBEIIEHHOTO Tejla BO3MOXHBI TPU CIIY-
uyag: 1. [JeHTp Macc TeJla He JIXKUT Ha OCH BpallleHud, HO OCh Bpaue-
HHMA — r71aBHaA och. JIMHaMHyecKHe peaKIMu MpeCcTaBIIAIT coboit
napasienbHble CHibl Fy4 U Fg, yPABHOBEIUMBAIOLIMECA C TIABHBIM
BEKTOPOM CHJI, KOTOPEIH MOXHO NPeICTaBUTh B BUE

[_7)2 =mw?0C;

3ecs m — Macca Tena; o¢ — paaHyc-BeKTOp LieHTpa MaccChl, 3Ha-
ueHHe KOTOPOTO PaBHO PACCTOAHHUIO OT OCHM BpaileHdudA AB A0 LeHT-
pa macc. ’
2. lleHTp Mace Tejla JeXKMT Ha OCH BpallleHHs, HO OCh BPallleHU:A

He ABJISAETCA I'JIaBHOHI OChbi0 M COCTaBJIfeT C 3TOH OChIO BEKTOP-yron

. JluHaMuuecKue peaxiyu NPUBOOATCA K mape cun Fy = — Fp
U ypaBHOBELIMBAIOTCA C TIJaBHBIM MOMeHTOM cujl. ['aBHbIH
MOMEHT CWJI ollpeziejideTcA ypaBHEeHHeM

1‘72: =;— (Jx — Jz)wzsin 20 .

3. B o6uiem ciyyae peakiuy onop 4 U B NpUBOJATCA K IJIaBHO-
MY BEKTOPY W rape Ccuil.
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Puc. 1.11. TIporn6 Bama ¢ auckom mox  Puc. 1.12. CoGcrBenmsie ¢opmer u3rHGa
neiicTBHEM CHIIbY F Baja: ¢

@ — nepBast; 6 — BTOpasi; 8 — TPeThs

_Oupenenennie U ycTpaHeHne paauyca-BeKTopa O—C) 1 BeKTopa-yr-
Jia § cocTaBJiiseT 3ajlauyy YpPaBHOBEIIMBaHK: TBEPABIX TeJ1 BpalleHHus.

JIMHaMUKy yIpyroro Tejla pacCMOTPMM Ha IPOCTOM IpHUMepe.
ToHkMIl Bal C IUCKOM Maccoil m, PacloJIoKeHHOM MocepeanHe Ba-
Ja mexnay omnopamu 4 u B (puc. 1.11), Bpamaerca ¢ HOCTOAHHOM
yrioBoil CKOpOCThIO w. [lon meficTBueM ueHTPOOEXHOM cuibl F =
= mw? (0OC + y) BaJ NPOrHETCA Ha BEJIMUMHY y. BOSHMKHeET cuia
yipyrocTtu F,, NponopuyoOHalbHaA BennuuHe nedopmauum y: F, =
= ky. Cuna F, HampaBjieHa OT IleHTpa Oucka O B CTOPOHY NpAMOH
AB. Jluck U BaJ OEUCTBYIOT APYT HA ApYra ¢ CWIaMH, paBHbLIMH 10
abCONIOTHOMY 3HAUEHHUIO U MPOTUBOIONOYKHEIMH IO HAIPAaBJIEHUIO,
cliefoBaTelIbHO,

mw? (0C + y)=ky.
OTciona HaxoAuM Nporub Bana B CEUEHUH AHMCKA:
y =mw?oC| (k —mw?).

YrioByI0 CKOPOCTh, NIPH KOTOPOIl 3HameHaTeNb obpamiaercd B
HyJIb, & Iporub aenaerca GecKOHEYHO OGONBLIMM, HA3LIBAIOT KPUTH
YECKOii YTIIOBOH CKOPOCTBIO M 0D03HAYAIOT Wkp :

wxp= Vk/m.

Kputnyeckas yrioBaA CKOPOCTb BpalleHHs COBNANAET C KPYro-
BOW 4acTOTOH COOGCTBEHHBIX KOJIeDaHUI Balla ¢ IUCKOM, T. €. Wxp =
= wg. Popma u3ruba Bana Ha KPUTHUECKO CKOPOCTH COOTBETCTBY-
et popme u3ruba npu pesoHaHce.

B obmem cnyuae ympyrue Tesa MMEROT HECKOILKO KpPHTHYEC-
KHX YIJIOBHIX CKOpocCTeli BpalneHus. Kaxpmaa KpuTHYecKad CKoO-
POCTb MMeeT CBOI0 cobeTBeHHyIo dpopmy uaruba. Cobersennas dop-
Ma MoxeT GbITh IePBOIi, BTOPOH, ... n-it (puc. 1.12).

IIpu BparjeHuu yIpyrux ten BOKPYT HEMOABHXKHOH OCH BO3HU-
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KaiT 3HAYMTeJIbHbIE peaKUWH OINOp U MpPOruObl Basla, MpeBLIIAN-
IIIME peaKIMH aHATOTHUYHOrO KeCTKOro Teja.

OmnpeleieHMe M yCTpaHEHHE PeaKuMil olop M nporu6GoB Bajia
COCTAaBJIAIOT 3a4ady yPaBHOBEIUMBAHUA YIPYTHX TeJl BPallleHHsA.

1.2. HEYPABHOBEMEHHOCTb U TJUCBAJIAHC

B OGanaHCHpPOBOYHOH TeXHHKe BCe Tejia, KOTOpble NpH Bpalie-
HUM yOep>KMBaIOTCA CBOMMM HECYUIMMHU MOBEPXHOCTAMM B ONOpaX,
Ha3BLIBAIOT POTOPAMU.

IToxg Hecymmmu IOBEPXHOCTAMHM HMMEKT B BUJAY NOBEPXHOCTH
marnd uaym 3aMeHAWLIME UX N0BepXHOCTH. [IpamMylo, coeqHHAIIYIO
LEeHTDPBI Harip, Ha3bIBAIT OCbI0 POTOPA, WIH 2€0MeTPUYECKOU OCbio.
Hecyuiue moBepxHOCTH poTOopa llepeialoT Harpy3Ku Ha ONOPhI uepes
OOAMIMIHUKYA KayeHUA WIH CKOJIbKeHHA. B TexHuke HCHOJIB3YIOT
TMIOAIIHIHAKA CKOJBXKEHHA ¢ TBepAoH, KHUAKOW, KOHCHUCTEHTHON H
OPYTHMH BHAAMH CMa30K, a TaK)Ke IapMKOBbIE U POJHKOBLIE NIOJI-
LIIMITHUKHA, B KOTOPLIX MMeeT MECTO B OCHOBHOM TpE€HMEe KaueHHA.

IMoanmMnHUKN CKOJIBXEHHA COCTOAT M3 BIJIAABILIA M KOpIIyca,
KOTOpPBIH omnupaeTcA Ha (pyHmamMeHT win Kopmnyc mawmMHbel. [lopm-
IUAMHAKHA KauyeHHsA YCTaHaBJIMBAaT B MOAUIMIIHHUKOBOM y3Jie, a
caM y3eN 3aKpeluidalT Ha QyHIAMEHTHOH CTOHMKe MIH B KopIyce
MamuHel. POTOpBI OrmMpanTcs Ha IiBe, TpU U BoJiee o1Iop.

B 3aBHCHMOCTH OT COOTHOILEHHA MEXAY MaKCHMAJIBHON 3KC-
IUIyaTalldOHHOM YacTOTOM BpalleHMA W, KPUTUYECKOH YacTOTOH,
3HayYeHHs NPOrubOB poTopa Ha pabouMX YacTOTax POTOPLI AENAT Ha
KIIACCHL: MecTKue, Keazuzubkxue u 2ubxue. -

Y kecTKUX POTOPOB 3KCILUIYaTALMOHHAA 4acTOTa BpallleHUs Ha-
MHOTO HH)Ke KPHUTHYECKOM YacTOThI, 4 U3ru0 OCH He3HAUMTeJIbHbIMI.
I'nbkue u KBasurubxue poTophbl paboraT BOMM3N KPUTHYECKHX
4aCTOT ¥ MMeloT Ha paboueil yacToTe BpallleHUA CYLECTBEHHbIE Te-
dopmamun. Jedopmaniy BO3HUKAIOT KaK OT JEHMCTBHUA LIEHTPOOex-
HBIX CHJI 1 MOMEHTOB, TaK H OT CWI TsxecTu. T'akue poTopsl TepA-
I0T CBOMCTBA »€CTKMX TeJl — CTaHOBATCHA yIlpyrogepopMupye
MBIMH.

ITo xapakTepy pacnpeieyneHnsa MacC POTOPbI AENAT Ha MeWOonop-
Hble (puc. 1.13, a), koucoabhbie (puc. 1.13, 6) u d8yxKoHCOnbHBIE
(puc. 1.13, 8). '

HeypaBHoBemeHHocTh. M3roToBnexue uandg, geraieil poropa u
cObopka poTopa Becerjia BLIMOJHAKTCA € NOrPELIHOCTAMU OTHOCH-
TeJILHO TeoMeTpHYecKOM ocu. B o0lem ciydae 1eHTPLI Macc OeTa-
JIell He JIeXKaT Ha 3TOH OcH, I'IaBHAfA UEHTpaibHaA OCh MHEPHHN He
COBIIaJaeT C OCHI0 poTopa. B ’xecTkUX omopax poOTOp BpallaeTcs

_BOKPYT CBO€H reomerpuyeckoi ocu. BosHukawT nuHaMHUYecKue Ha-
rPY3KH Ha omopax u u3ru® poropa. Takoe COCTOsiHMe POTOpa Ha-
3BIBAIOT HEYPA8HOBCUIEHHOCTbIO POTODA.
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poTopos

HeypaBHOBemIEHHOCTE >KeCTKOT'O POTOpa ObIBaeT Craruyeckas,
MOMEHTHAA, OUHAMUYECKAA U K8A3UCTATUYECKAA.

Crathyeckas HeypaBHOBelleHHocts (puc. 1.14, a) onpene-
JAeTCA NapauIelbHbIM CMELIeHHEM OCH POTOpa OTHOCHTENIbHO €ro
IJIABHOM LIEHTPaJIbHOM OcH MHepuuH. LiedTp Macc poTopa OTCTOMT OT
OCH HA PACCTOAHHHU €¢p. ITOT PAOUYC-BEKTOP HAa3bIBAKWT IKCYEHTPU-
CUTETOM MGCCbl POTOPA. IJKCIEHTPHUCHUTET IPHHATO HU3MEpPATh B
MUKpOMeTpax (MKM). '

MomMeHTHasA HeypaBHOBELIEHHOCTs OyIeT IpH repeceyeHun oceit
B IleHTpe macc potopa (puc. 1.14, 6). I[Nepecexaronuecs ocu oOpa-
3y10T BexkTOp-yron . 3HaueHve yrila § 114 HeypaBHOBeEILIEHHLIX
poTopoB He mpeBslmmaer 1°. HanpasrieHve BeKTOpa yria onpeneis-
eT IUIOCKOCTb, B KOTOPOH JIeXXaT NepeceKaloljuecsi ocu. s BeKTo-
POB MallbIX YIrJIOB € AOCTATOYHOU TOYHOCTBI0O MOXKHO IPHMEHATH
IpaBWwia BEKTOPHOI alreOpnl (ClO)XeHHe BEeKTOPOB, YMHOXEHHe
BEKTOpa Ha CKAJIAPp U T. IL.} . :

JuHamuueckasd HeypPaBHOBEUIEHHOCTh BO3HHKAaeT, KOrJa -OCh
poTOpa M ero rijiaBHad LIEHTPaJIbHasA OCb MHEPUUH IepeKpeliuBarT-
ca (puc. 1.14,6).

Ilepeceyenune oceil He B IIeHTpe Macc obOpa3yeT KBa3zuCTaTHuec-
KYI0 HeypaBHOBELUEHHOCTD.

Cocrosinpe rubKOro poTopa, XapaKrepusyiolleecsd TaKUM pac-
fnpenejeHHEM Macc, KOTOpOe BO BpeMs BpallleHusd BbI3LIBAeT fe-
dopmanunn poTopa, xapaKTepHbie OJIA n-ii COGCTBEHHOMH (hOPMBI, Ha-
3bIBAIOT HEYyDPABHOBCWEHHOCTbIO NO n-i ghopme uzzuba.

Jucbananc. IIpu BpauieHuN HeypaBHOBEUIEHHOT'O pOTOpa C HO-
CTOAHHOHN YIJIOBOH CKOPOCTBI0 w B KaXIOM IONEPEYHOM CEYyeHHH
MAacCOM m ; BO3HUKAET LIEHTPOOeXXHaA cila

f?=m,~”e§w2.
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180° 160°

Puc. 1.15. [Ismxenue newtpa macc HeypaBHO-  Puc.

1.16. Bexrop pucGananca B
BELLIEHHOI'0 POTOPa

NIONAPHBIX KOOPAMHATAX

PaccmarpuBaeMoil Maccoli MO>eT ABNATHCA Macca poTopa Wi
mobasa apyrasa JIOKaJIPHO DAaCHOJIOXKeHHAA Macca m, HaXOAAIAsCH
Ha PacCTOAHMM ¥~ OT OCH BpameHHus (puc. 1.15). N N

Bece poTopsl ¢ paBHRIMM NIPOM3BEAECHUAMH mje; (WIH mr) IIPH
OOHWHBKOBOH YIIIOBOH CKOPOCTH BpallleHHUs HMEKT OJUHAKOBYIO
LEHTPOOEXKHYIO CHITY, a BhIpaxKeHHe

—> _ =
mr =D

Ha3pIBAKWT OucbanaHcom. Epunuunei npucbanaHca CAy>XUT TrpaMM-
MWUIHEMETDP (T ° MM) .

" [Ipumep. Onpenenurs AucHaJIaHC M UeHTpoGexHyI0 cuny IHGOBak-
HOro Kpyra maccoii 10 xr u akcueHTpucuterom 0,1 mm mpu 3000 06/mun.
ucbananc

D= me=10-1000r-0,1 mm= 1600 r - mm.

LlenTpoGerxHan ewia

F = mew? =10 kr- 0,1 -10-% m( 3000 )2—1—“=’ 100 H.

955 = 2

Kak BcAxuil BeKTOp, AucOaJIaHC ONpene/IAeTcss YMCIOBBIM 3Ha-
YeHHEM H YIJIOM, ONpeneAILNM I0Ji0KeHHe BEKTOpa AucbaiaHca
B CHCTEeMe KOOPIUHAT, CBA3AHHOH ¢ poTopom. Yron aucbamanca
obo3HauaT GyKBOH y. [na HaGmonarens eHTPOOexHAsA cuia U
nucbanaHe BpaialoTcd. J[JIs poTopa OHH HENOABHIKHBI U ABIAIOTCH
IJiA HEro CTaTH4YeCKON HAarpyskxoi. 9To cBoAMT NMpoblnemy K peuie-
HHIO 337134 CTATHKHU.

IucbanaHc M306paXkaloT KaK BeKTOP B MOJIAPHBIX KOOPAHHATaX
(puc. 1.16). KoopauHaTHyH CHUCTEMY MOXHO IpPEeICTaBHTh KakK
NpoeKIHI0 TMOJAPHBIX KOOpPAWHAT Ha Topile poropa. lleHTp Haxo-
OUTCA Ha OCH BpallleHusa (reomerpuueckoil ocu). HyneByio Touky
YTJIOBO# cHCTEMBI KOOPAMHAT BLIOHPAIOT IPOU3BOJILHO. [[/1MHa BeK-
Topa NpoNopPIHOHATILHA 3HaUeHHI0 Aucbananca, a yroj — Hamnpasiie
HHIO.
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Puc. 1.17. Bextopei amcGananca 3000 Puc. 1.18. TlpuMep noOCTpOeHMA TiaBHOTO
r*MMm noj yriom 45° BEKTOpa nKcGalaHcoB poTopa

Ipumep. IlocTpouts BekTOp aucOananca UHGOBaILHOIO Kpyra Maccoi
10 Kr u 3kcienTpucurerom 0,3 MM, HanpaBJIeHHbI non yriiom 45° . 3HaueHue
nucbananca

D =me=10-1000r-0,3 mm = 3000 r - mm.

Yron oucbananca pasen 45° . [Ipumem macwra6: 1000 r - mm B 1 em. [{nu-
Ha BeKTopa aucbaiiaHca paBHa

3000 r - mm/1000 r - Mmm/em = 3 cM.

B nonspHeIX KOOPAHHATAX OTJOXKHM OTPE30K IUHONH 3 CcM MOA yriom
45° W nonyuum BeKTOp AucHananca (puc. 1.17).

B 1wiockocTd, B KOTOPOH 3aJal0T HIIM H3MEPAKT 3HaYyeHHe M
yroiu nnc6ancha, Imc6anch MOXHO paCKJiaibIiBaTh Ha COCTaBJIAIO-
K€ I10” BhIOPaHHBIM HAINpaBiIeHUAM WIH HAaXOIAMTb Pe3yIbTHPYIO-
1njee 3HaueHue, ec.rin B 3TOH IUIOCKOCTH HaxXOOUTCA HECKONbKO He-
ypaBHOBeILIEeHHbIX MACC.

CyMmy Bcex BEKTOPOB IUCOaIaHCOB, PACHOSiOKEHHBIX B pas-
JIMYHBIX IUIOCKOCTAX, IepIeHANKYIAPHBIX OCH POTOpAa, HAa3bIBAKT
21a8HBIM 8eKTOPOM Oucbdaancoe U 0603HAYAIOT D_)cr. I"'naBHBIH Bek-
TOp AUCOATAHCOB POTOpa

Bc'r :B] +ﬁ2 +... +

BexTop Der NepneHIuKyJIAPEH OCH POTOpa, IPOXOAMT Yepe3 ero
LEeHTP MacC U paBeH NpoM3BelleHUI0 MAacchl pOTopa m, Ha ee 3KC-
LIEHTPUCHTET € cr, T. €.

Ber =moeer

OTHolleHe MOAYNA IVIaBHOIO BEKTOPa K Macce poTopa Ha3bl-
BaIOT yOenbHbim Oucbarancom (e or) . EQunuia uamMepeHus yaenpHo-
ro nucbanaHca — rpaMM-MWIIMMETP Ha KWiorpamm (T - MM/KT).
I'naBHbIE BEKTOp OUCOAIaHCOB MOJIHOCTHIO OIpENesIfAeT CTATHYeC-
Ky10 HeypaBHOBEUIEHHOCTD KeCTKOro poTopa.

IlpuMep mocTpoeHMsA rIaBHOrO BeKTOpa AUCOANAaHCOB- pOTOpa,
umeroltero gucbanaHcel B IU1ocKoCTAX 1 U 2, npuBenieH Ha puc. 1.18.
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Jlnc6a.na.nc B IiockocTd I paBeH 540 r - MM M HallpaBlieH MOJ yr-
oM 330°. IInc6anch B 1w1ockocT 2 paBed 340 r - MM M Halpas-
nen mopn yriaom 45°. Mocrpoenue ﬁa BBIIIOJIHEHO 10 paBUIY Ma-
pajuiesiorpamma B macmrabe —200 T- mm B 1 cm. 32 HYJIEBYIO TOY-
Ky YIJIOBOM CHCTEMbI KOODAMHAT IPHHATA BEPXHAA TOUYKA. B pe-
3yabTaTe MojiyyeHo 3HaueHue D¢y = 700 r - MM M yroi ¢ o = 0°.
" T'nmaBHBII BeKTOp IOUCOAJIaHCOB MO NMpaBMJIaM CTATHKH MOJKHO
PasJioKUTh Ha JiBa HapaJUleNbHBIX BEKTOPA, JIeKaMX B IIapajliesb-
HBIX TUIOCKOCTAX, NepHeHAHKYJIAPHbIX OCH pOTOpa, T. €. 3aMEHHUTh
ero cocTaBIAKIWMMHE Der; U Der,, KOTOpbIE HAaXOAATCA MO dop-
MyJiaMm: '

I
&l‘l —'— ers =Tl_))cr;

3pech I; U 12 — paccTosHHEe OT IIeHTpa Macc [0 IUIocKocTeit 1 u 2,
B KoTOphIe pasnaraercsi Doy, @ | — paccToAHHE MeXMy 3THMH IUIoC-
KOCTAMH.

I'eoMeTpUYECKYI0 CYMMY MOMEHTOB BCeX JHCOalaHCOB poTopa
OTHOCHTEJILHO ero LeHTpa Macc Ha3bIBAIOT 2/1d6HbIM MOMEHTOM OUC-
fanancos u 06o3HauaoT My,. [JIaBHEI MOMEHT AUCOGAIAHCOB PO-
TOpa

Mp =My + My + ...+ /T,

Bexkrop M, p TIepreHAUKYJIAPEH OCU POTOPa, TPOXOAUT Yepe3 ero
LIEHTP MacC ¥ paBeH LEeHTPOOeKHOMY MOMEHTY MHEPIUU HKECTKOro
poropa, T. e

7 =% Uy — J,) sin 20

Enuxnna u3smepeHuUA riaBHOro MOMeEHTa AMCOAIAHCOB — rPaMM-
MWUIMMeTD B KBajpare (T - Mmm?),

I';naBHBI MOMEHT AMCOAIAHCOB IIOJHOCTHIO OIIPedeSiAeT MOo-
MEHTHYI0 HeypaBHOBEIIEHHOCTDb XXEeCTKOI'O POTOpa.

B xauecTBe IpuMepa IMOCTPOUM IIIaBHBIH MOMeEHT OHUCHaTaHCOB
poropa, n3oOpaxxenHoro Ha puc. 1.18. Inuua potopa 800 mm.
Ilo mpaBuiam CcTaTUKU MOMEHT JucOanaHca paBeH MPOH3BENeHHIO
nucbananca Ha pacCTOAHWE OT TOUKH MPIWIOREHUs AucOanaHca 1o
uem*ga macc. MomeHT M = D;l; = 540 r - MM - 400 Mmm= 216 X
X 10° r - MM? nOJIO>KUTeNEeH, NepHeHIUKYIAPeH IUI0CKOCTH, IPOX0-
,umn;en yepes OCb poOTOpa U BekTOp D), ¥ HampaBJieH I10f, yriaom
240°. MomeHT M, = D,1l,= 340 r - Mm- 400 Mmm= 136-10° r- Mm?
OTpHLATENIEH, IIepleHANKYIApeH IUIOCKOCTH, NpOXOAAllel yepes
och poTopa u BeKTop DJ,, U HanpasieH noxa yrioM 135°. IToctpoe-
HUE TJIaBHOTO MOMEHTa AMCGalIaHCOB BBINOJHEHO II0 NMPaBWIy Tpe-
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Puc. 1.19. Tpumep nOCTPOEHMA rIABHOIO MOMEHTa AucOanaH- r ]
COB poTopa —{7cH

¥

yronpHuka B macmrabe — 50 - 10° r - mm® B /
1 cm (puc. 1.19). B pesynbrare MOJIyYEHO
sHauenne M, = 220 - 10° r - mm? u yron NP
0y = 204°. :

1802 I~
90° = Z0*

.f

My

180°

Puc. 1.20. KoppextuposKa macc

I'naBHEBIE MOMEHT AUCOaNIaHCOB POTOpPa MOXET ObLITH 3aMEHEH
MOMEHTOM Iapbl PaBHBIX IO 3HAYEHHUIO AHTUIMAPAJIIEIBHBIX AucOa-
naHCOB D, PACIIONIOXEHHBIX B [ABYX MPOM3BOJIbHBIX INIOCKOCTAX,
MEPIIeHINKYIAPHRIX OCH poTopa. MOMEHT NMapel paBeH HpoU3Bene-
HMIO OHOIO U3 ArucOanmaHcoB yKa3aHHOM NMaphl Ha IL1€40 3TOI mapsl:

My, =Dl

BekTrop D, TepIeHaNKYNAPeH ILIOCKOCTH, MPOXOAALLEH yepes
OCbh POTOpPa U BEKTOp Mp,. -

B npakTtHKe TpyZoeMKue H MaJOTOYHbIE I'paduyecKue rnocrpoe-
HHA 3aMEeHAIT PACYETOM Ha AHAIOrOBLIX WU 3E€KTPOHHO-BBIYUC-
JIATENbHBIX MALIUHAX.

JnA yMeHblIeHNA OUcOalaHCOB poTOpa MPOU3BOMAAT KOPPEKTH-
pOBKY Macc. Hanpmvtep, Ha MUMHUK feiicTBUA aucGanawca Ha paauy-
ce ri Topn yriom 180° k gucbamancy (puc. 1.20) ycTaHaBIuBaroT
TaKyl0  KOPPEKTHPYIOLLUYI0 Maccy My, YTOObI IIPOM3BeNEHHE 3TOMH
MacChl Ha paiiyc ee IMIOCTAHOBKH ObUIO paBHO 3HauyeHHIo gucbaraHca,
T. €. -

B=mx.;:(.

KOppeKTHpOBKY MacC NPOBOAAT B ONHOM WM HECKOJIBKHUX TOY-
Kax OJHOH IUIOCKOCTH KOPPEKIMH JHG0 B HECKONbKUX Mapajuieib-
HBIX IUIOCKOCTAX KOPPeKLMH OQHOBPEMEHHO WIIH ITOEIel0BaTeILHO
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B KaXKZIo#l IIOCKOCTH. KOppeKTHPOBKY Macc OCYIIeCTBIAIT yAa-
JleHuieM, JOOaBJIeHHEM WIH NepeMellieHHeM MAcC pOTOpa.

IIpumep. [ducOanaHc HeypaBHOBELIEHHOrO POTOpa B IUIOCKQOCTH KOpPpPeK-
MU coctaBiaser 1500 r - mm.

Onpenenuts 3HaueHHE KOPPEKTHDYIOWIEH MacChl NPH 7 ¢ = 200 mm. 3Ha-
yeHHe KOPPeKTHUPYIoLe Macchl onpedensaeM 1o ¢opmyne

_ D 1500r-mm - 75r
mK—rK - 200 mm. T

JucbanaHcel poTOpa [0 KOPPEKTHPOBKU MAacC HAa3LIBAIOT Ha-
yajbHBIMM IucOamaHncamy, a aucbanaHchl, KOTOPLIE OCTAlOTCA IIOCHe
KOPPEKTUPOBKM MacC, Ha3bIBAIOT OCTATOYHBIMH gucbajiaHcamu po-
TOpa.

TIpu c6opxe poropa u3 perayiedl (IUKHBOB, NOAUIMIIHUKOB, BeH-
TWJIATOPOB M T. II.), KOTOpble MMEIT COOCTBEeHHbIE AMCOAIAHCHI
MU3-3a OMeHMI1 TOCaJOYHBIX ITIOBEPXHOCTEH, PaiuaJIbHBIX 3a30pPOB U
OPYrUx NMpHYKMH, BO3HUKAIOT TexHo/s02uyecKue oucbanarcot. Hanpu-
Mep, Ip¥ MOHTa)ke Ha cOAJTaHCHPOBAHHBIA BaJl HIKHBA MacCOU
3 xr c 3azopom B nocaake 0,03 MM BO3HHKaeT TE€XHOJIOTHYECKUH
nucbamanc D= 3:1000r - 0,015 mm= 451 - Mmm.

Bo Bpems 3KCIUTyaTalU¥ MallMHBI BO3HHUKAKOT IKCRAYGTAHUOH-
Hole Jucbanancoyl. ITH aucbanaHckl 00yCIOBIIeHbI YIPYTUMH M IIIac-
THYECKUMH OedopMalliiMi pOTOpa, H3HOCOM JeTalieil, neiicTBHeM
CHAPOAMHAMHYECKHX, Ma30BLIX WIH 3JIEKTPOMAarHUTHBLIX CHWI Ha PoO-
TOp W APYrumMu IpuynHamu. HanGojiee MHTEHCHMBHOE yBeJIHYEHHE
AucOaNaHcoB MPOHUCXOOUT B Ipolecce APHPabOTKH MANIKWHbI U B
KOHIIe TeXHHUYEeCKOI'0 pecypca poTopa.

CyMMy OCTATOUHBLIX, TEXHOJIOTHYECKHX M 3KCIUTyaTallMOHHBIX
nucbanaHcoB B IUIOCKOCTAX KOPPEKLHH pOTOpa B KOHLE TEXHUYEC-
KOro pecypca MallMHbI MJIM Iepe]] ee KalUTAJILHbIM PEMOHTOM Ha-
3pIBAOT PHYHKYUOHAAbHBIMU Oucbasancamu. 3HaueHHe (YHKIMO-
HaJIbHBLIX AHcOallaHCcOB, MpPHM KOTOPLIX HE HapyluaeTcs paborocro-
cOBHOCTD M3AEIUA, YCTAHABJIIMBAIOT NIPU MPOEKTHPOBAHUKA U JOBOJ-
K€ BHOBB pa3pabaTbiBaeMbIX U3IEIIHIA.

" DBanancupoBka. IIpouecc ompeneneHus 3HAYEHUII U yriIOB IHUC-
6ananCcoB pPOTOpa ¥ YMEHbHIEHUA UX KOPPEeKTHUPOBKOH MaccC Ha3bl-
BaT 6aacHcuposkol poropa. banancupoBka ObIBaeT cTaTUYeCcKan,
MOMEHTHAA U OUHAMUYECKAA, A

IMpu craTMueckoil OalaHCHPOBKE OMpENeNnsloT YU YMEHBIUAKT
rIABHBIA BeKTOp AUCOATaHCOB OOBIYHO B OJHOM IUICOKOCTH KOp-
peKLNH, IPOXOAIEH uepes IeHTp Macc. CTaTHUeCKYI0 HeyPaBHOBe-
ILIeHHOCTh MOXKHO ONpenenuTsh 0e3 BpauleHUsA JeTaIu ¢ MOMOHIBIO
cwl TshKkecTd. MOMeHTHaA GajlaHCMPOBKA yMeEHbUIAeT IJIaBHLIA MoO-
MeHT aucOasaHcoB poropa. OHa TpeOyeT BpalleHus AeTaIH U 00s-
3aTeNIbHO ABYX IUTIOCKOCTell KoppeKuuu. JIJMHaMH4eCKYI0 HeypaBHO-
BEIIEHHOCTs YCTPAHAIT AUHAMHUECKON OalaHCUPOBKOH B ABYX
IUIOCKOCTAX KOPpeKUHHU Ha HU3KUX MAH BBEICOKHX YacTOTaXx Bpalie-
HMUA.

KecTkuii pOTOp MOMXHO IIONHOCTHIO cOallaHCHPOBaTh B ABYX
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MPOM3BOJIBHBIX IUIOCKOCTAX KOPPEKIUM Ha oGOl wacToTe Bpa-
LI eHHA.

KBa3uruObkue poOTOpb! OaaHCHPYIOT Ha HU3KHX YacTOTax Bpa-
I{eHHUA, 3HAUUTEJIbHO MeHbIlle 3KCIIyaTanosHeix. Ha Taxoil uacto-
Te OaJIaHCHPYEMBIii POTOP ele MOXKHO PacCMaTpUBATh KakK JKECTKHIA.

HuskouacToTHy0 OaIaHCMPOBKY MHPOBOIAT OOLIYHO Gonee uyem
B IBYX IUIOCKOCTAX KOPPEKIUM.

I'nbxue poToph! OWIAHCUPYIOT HA BHICOKHX YaCTOTAX BPALLEHHMA,
IIPUKOTOPBIX POTOP CTAHOBUTCA YilpyronzedopMUpyeMbIM. Bribop
YacTOT BPAlLeHUA I GalaHCHPOBKH, KOJIMYECTBA INTOCKOCTEH Kop-
PEKIIMH 3aBHCHT OT MHOTHX ()aKTOPOB, B YHCJI€ KOTOPHIX B NIE€PBYIO
ouepefpr — HAIHMYHE KPUTHYECKUX CKOPOCTel B pabouem IUanasoHe
YaCTOT BPAalLEHHU.

BanaHcupoBKe NOABEPranT AETAIH, POTOPBI, POTOPbL B COOBCT-

BeHHBIX MNOJUIAIITHUKAX M ONopax, pOoTOpbI B CGOpe Ha MecCTe ycCTa-
HOBKH.

1.3. TOYHOCTb BAJIAHCHPOBKH

OCHOBHBIM HCTOYHHKOM BUOpauuil MauwWH SBIAETCHA HeypaB-
HOBEIIEeHHOCTh poTopoB. KpoMme aucbGanaHcoB BUOpaumy MOTYT Bbi-
3pIBATh. 4) MOALIMNHMKK KaueHUsA; 0) HeCOOCHOCTh COeRMHAEMBIX
pPOTOPOB; B) IpOLECCH T'OPEHHA, OBMIKEHUA >KMAKOCTH M Trasa,
3lIeKTPOMAarHUTHbLIe ABJIEHUA, NpoUCcXoAdllue B paboTatouieil Ma-
LIKHE, U IpYTrHe IPHYHMHEL.

C uenew0 obGecrnieueHWsA BBICOKOTO TEXHHYECKOTO pecypca, Ha-
JEXHOCTH, YMEHbIIEHWUA wymMa M BuOpaiuili ycTaHaBIMBAIOT Iipe-
JIeJIbHO JOMNyCTHMbie BHOPALUH IJIA MAllUH ¥ MEXaHU3MOB Pas3NIMu-
HbIX KJaccoB. Harpumep, gonycrumoe 3¢ PeKTUBHOE 3HaueHne Buo-
POCKOPOCTH 3JIeKTPOABHUraTeNld MOIIHOCTbI0 A0 15 kBT cocraBnsaer
1,12 mm- ¢!, a cTranioHapHOM ra30BoM TypOUHLI paBHO 4,5 MM - €71 .

YpoBHU BUGpaIHii MaIMH B 3KCIUTYaTAllMOHHEIX YCIOBHAX CIIy-
XaT KputepueMm cOalaHCHPOBaHHOCTH poTopoB. Uem Hinke BuOpa-
[IMM MAIIMHEI, TEM BbIIlIE TOYHOCTh OaNaHCUPOBKH POTOPOB.

TouHOCTh 6asIAHCHPOBKH KeCTKHX poTopos. TouHocTh Ganauncu-
POBKH >KeCTKUX DOTOPOB XapaKTepusyeTcs INpou3BeleHUeM YAelb-
Horo pucbananca Ha HauOOJBIIYIO YaCTOTyY BpAllleHHs PpOTOPa B 3KC-
IUTYyATALMOHHLIX YCIOBUAX. Bech quana3oH TOYHOCTH OaaHCUPOBKH
I'OCT 22061—76 MamunHsl ¥ TEeXHONOTHYeCKOoe 0O0OpyZOBaHHE.
Cucrema KJacCoB TOYHOCTHU GataHcMpoBKH. OCHOBHBIE TIONIOXEHUs”’
pasnenser Ha 11 xiaccoB TouHocTH (Tab. 1.1). PacrionoyxeHue mo-
Neif KJIacCOB TOUHOCTH OallaHCHpPOBKHU IIOKAa3aHo Ha puc. 1.21, rae
TpaHvilbl KJIACCOB NOKAa3aHbI CILIOomHbIMU IuHUAMU. [To ocu opaw-
HAT OTJIO)KeHbl 3HAYEHHs YHENbHOI'Oo OucOanaHca B T - MM/KT (eor B
MiKM). [lo ocu aGcuuce OTJIOKeHBI 3HAYEHWUA MAKCHMAJIBHOM 3KC-
[UTYaTalMOHHOM YaCTOTHI BpallleHHA potopa B 06 - Mun™! (06 -c¢™!).
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Erm, MKM Tabnumpga 1.1

100009 \\ Cuctema KI1acCOB TOYHOCTH
\\\«@\\72 GanancupoBKH

10000 F—>
N Knace 3HaueHHe [POH3BeeHHs
‘\\ \9 . TOYHOCTH |ypensuoro mucbananca (eey)
1000 N, g GanaHcH- [Ha MaKCHMaIbHYI® 3JKCIUTya-
\Q POBKHM  |TaLMOHHYIO YIJIOBYIO CKO-
\ N POCTh BpAaLLEHHHA __{wamaxc)
"0 \\ \\ €crWamaxe, MM * C
P \ 5\ HauMeHblee | HaubosbLiee
\‘ 5
1 0,16 0,40
10 N \ 4] 2 0,40 1,00
\\\ O 3 1,00 2,50
N 4 2,50 6,30
g7 RNAN 5 6,30 16,00
SON 6 16,00 40,00
qur1 RN Z; 40,00 100,00
’ 100,00 250,00
1 100 ’ ’
e i 9 250,00 630,00
7,
10 630,00 1600,00
11 1600,00 .  4000,00

Puc. 1.21. Pacnonoxenre noneii xnac-
COB TOMHOCTH GaJIAaHCMPOBKH AJIf1 ¥KeECT-
KHX POTOPOSB H3JeNnit

CTaHOapT yCTaHAaB/IMBAeT BepxXHee M HWJKHee 3HAYeHHWA I[JIaBHO-
ro BeKTOpa AOIYCTHMBIX nucOanaHcoB. Pacyer 3HaueHHUI ri1aBHOTO
BEKTOpa NONYCTUMBIX AUCOaNIaHCOB IIPOBOAAT NO GOPMYIaM:

Derpon =Mo€errabn ~ Ders

IUIA poTopa, GalaHCHUPpYeMOro B U3NelIUH B cOOpe ¢ yyeroM 3KC-
ITIyaTalMOHHOTO aucbastanca Deps )

Dernon =Mo€errabn —Derr ~Ders |

iA poTopa, OaslaHCUPYeMOro B BHAE OTAENILHOM JeTAlH ¢ YYETOM
TEXHOIOTHYECKOr0 Depr U 9KCIUIYATAUMOHHOTO Diry IUCOATIaHCOB.

TabnruHoe 3HaueHHWe YIENBHOrO SUCOATAHCA € oprafn OINpEnesid-
10T IJIA JAHHOTO COOPAHHOTO M3MENHsA [0 BepXHel U HUKHeM rpa-
HHMIlE YCTAaHOBJIEHHOTO KJIacCa TOYHOCTH OalaHCHpOBKH U MAaKCH-
MAaJIbHOM 3KCIUIYATAIIMOHHOM YacTOTe BpPAallleHUS ero poTopa.

3HaueHHUA TJIaBHBIX BEKTOPOB TEXHOIOTHMYECKHUX U 3IKCIUIyaTa-
IMOHHBIX AMCOAIaHCOB OIpeNeNAIoT NPU UCCIe0BaTENbCKUX, IIpes-
BapyTeNbHBIX H PECYPCHBIX HCIBITAHUAX OMNBITHHIX OOpaslioB H#
ONBITHBIX CepUM U3TENH.

IIpu npoeKTHPOBAHMM W3JENIHA KIAacC TOUHOCTH [IJIA HEro BriOw
parT npensapurensHo. [ocie 3xcepUMeHTABHBIX HUCCIIeIOBaHMM
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OMbITHLIX O0Pa3LOB yCTAHABINBAIOT O KOHYATEIPHO KJIaCC TOYHOCTH
GataHCHPOBKH, TIPH KOTOPOM He Hapyiuaercs paboTocnocobHOCTH
H3[eNHA. )

PoTopsl u3Ae/Nil, OTHeCEHHble K 1-My Kiaccy TouHocTH Ganmaxn-
CHPOBKH, ClIeAyeT 0ajaHCHpPOBaTh B CBOMX MOMIIXAITHHKAX B COOCT-
BEHHOM KOpHyce IIpd COOMIONEeHMH BCeX YCIOBHN 3KCIUTYaTAL[HH.
BanancupoBxa 1o 2-mMy KJI4cCy TOYHOCTH HOIYCKAaeT NpHMEHeHHe
CHIeLUaIBHOTO NIPUBOAA. A POTODBI M3eNHIi, OTHECEHHBIX K 3—11-My
KjidccaM TOYHOCTH OalaHCHPOBKH, paspeluaercs GalaHCHpPOBAaTh B
BUe AeTaned uiay cOOpPOUHBIX eIHHHII.

B cucreme KjaccoB TOYHOCTH OaIaHCHPOBKH IIPENyCMOTPEHO,
4YTO OCHOBHOE JeiiCTBHe Ha OINOpbl POTOPA OKa3pIBAeT CTaTUYeCKad
HeypaBHOBeIIEHHOCTb. OOHAKO IJIA HEKOTOPBIX THUIIOB POTOPOB
(Hanipumep, abpa3uBHEIA Kpyr) GONbLIME YCUIHUA HA ONOPEI CO37a-
€T MOMEHTHas HeypaBHOBEWEHHOCThb. JIJIA TaKKUX POTOPOB IIPOBO-
IAT CTATUYECKYI0O 1 MOMEHTHYIO GalaHCHPOBKY.

3HaueHHe IJIaBHOI'O MOMEHTA IOy CTHMBIX AMCOATIaHCOB MOKHO
YCTaHOBUTS 110 opmye

Mp non = Dernonl 45

raoe Ly — paccroAHHe OT IeHTpa MAacc poTopa OO Ommkatimei
OIopb1 4.

MoOMeHTHYI0 H OHHaAMHYECKYI0 OaIaHCUPOBKY POTOPOB MPOBO-
OAT B IBYX IUIOCKOCTAX KOPPeKIHH. 3HAueHUsl HONYCTHMBIX HC-
GaraHcOB B KaXKHo#l M3 OBYX IUIOCKOCTEH KoppeKuuu I u 2 paccyu-
THIBAIOT N0 NPaBWIaM CTaTUKH, 3aMeHAA Derpon WIM M ;o COCTaB-
napuumMu Dy u D,, JexaliuMy B 3akaHHbBIX IIIOCKOCTAX KOppekK-
174% 0

IlpousBenem pacueT OOMYCTMMEBIX OHCOamaHcoB portopa. Porop
uspenusa umeer mMaccy mgo = 500 kr, MakcUManbHYI0 3KCIU1yaTa-
LMOHHYIO YACTOTY BPAIIEHHA Hgpaxe = D0 06 - ¢~!. Texnomoruyec-
Kie aucbanaHcel coCTaBNAWT Derr = 5250 r - MM, 3KCIUTyaTal{OH~
Hbie nucOaTaHChl 32 TEXHHUYECKHH pecypc moryr pocrurate 20%
oT TabnuuHOrO ynenpHoro aucbanamca. )

Paccrosanue ot onopel 4 A0 uenrtpa macc L 4, = 300 mm, mo
wiockocreil xoppexuuu 1 u 2 1; = 100 mm, I, = 700 mm. Knace
TOUYHOCTH OaaHCHPOBKH 4-ii.

1. ITo puc. 1.21 .a51a 4-TO KNacca TOYHOCTH HGaTaHCUPOBKH HAXO-
OMM TaGIMYHBIN JONYCTUMBIN yaeNbHbIM AUcHanaHe

e crra6n =20 mxm =0,02 mm.

2. Porop 6ynmem GanaHcHpoBaTh KaK OT/EJIbHYIO I€TaIb.
Jsisa sToro cinyuasa npumennma opmMmyna

Dergon =Moecerraén ~Derr ~Ders-
Orpenenvum ciiaraeMeie 3To#1 GopMynsl:
moeerragn =500 - 10° - 0,02=10.10° r - mm;
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Ders =0,2m e crragn =0,2 - 10 - 10% = 2000 r - mmM.
CnepoBaTejibHO,
Derpon =10 - 10 —5250 —2000 =2750 r - Mmm.

3. BepxHee 3HaueHue [OITYCTHMBIX IUCOANAHCOB B ILIOCKOC-
TAX KOPPEeKHWH HaXO4uUM Io popmysiaMm:

_ Ip " Lg 700— 300 _

D ponsepxt “Derpon 12___ 7 =2750 ;m—1833 r - MM;
_ LA_I_. 300 — 100 _

D3 nonsepxn =Dernon __I———z\_ I —2750—,‘7'0—0—:1—00— =917 r - MmM.

HioxHue 3HaueHWA [AONYCTHMMBIX AMCOaNaHCOB B IUIOCKOCTAX
KOPPEeKLUN MeHbIIe BEpXHHX 3HauyeHHil B 2,5 pasa, T. e.

D 1 ponmwxu =Dy IIOHBerH/295 =1833/2,5=733 r - Mmm;
D3 nonuuxu =D3 JlOnBerH/275 =917/2,5=367r - mm.

OneHKa KadecTBa 0OajaHCHPOBKH rubkux poropos. llensio Ga-
JIAHCUPOBKU THMOKHUX POTOPOB SIBNAETCA HOCTUXKEHHE TaKOr'o 3Ha-
YEeHMsT COCTABJIAWINMX BUOpaUMii ¢ yacTOTOH, paBHOH YacToTe Bpa-
LIEHUA POTOPA, NPY KOTOPBIX BHOpAMU KaXKIOH M3 ONOP IOAUINI-
HUKOB arperara IpH ero padoTe Ha XOJIOCTOM XOAy OyAyT ymos-
JIETBOPATH AEHCTBYIOLIMM HOPMAaTHBAM.

BanaHcHpoBKa THOKHX POTOPOB CYWIECTBEHHO OT/IHYAETCH OT
OaiaHCHPOBKU XeCTKUX poTOpoB. Ecnu npu 6anaHcHpoBKe XKeCTKUX
POTOPOB CTABHMTCA 3afaua yCTpPaHeHUA OWHAMHMYECKHX peaxkuMil Ha
oropax, To npy OanaHCUpPOBKe rHOKHUX POTOPOB TpeGyercs HOIOoJ-
HUTEJIBHO YCTPAHUTHL THHAMMHYECKMil Iporub poTopa.

BastaHcHpOBOUHBIN KpPUTEpHil, ONpeeIAIOUINi [peNeibHO TO-
ycTUMoe 3HaueHHe BUOPOCKOPOCTH onjop GaaHCHPOBOYHOIO CTaH-
Ka B paboueM amamna3oHe yaCTOT BpPALUEHHA POTOpa V g, HAXOOHUM 1O

dopmyie

V6=COC1C'2C3V3.

3HaueHud KO3(]p(PUIIMEHTOB Cgy, Cy, C,, €3 YCTAHABIUBAIOT Ha
OCHOBaHMM CTAaTMHEEeKHX [JaHHbLIX M pPe3ylIbTATOB CHELMAIBHbLIX
BHOPAITHOHHLIX HCCJIEJOBAHUII HA CTEHOAX U Ha MeCTe YCTaHOBKH.

IJIA KaXXOOTO THMna poropa. JlomycTUMoe cpefHee KBajpaTHUecKoe
3HayeHWe BMOPOCKOPOCTH OIOP arperara Hpd ero 3KCILIyaTauuu
V3 YCTaHaBAMBAaeTCH CTAHJAPTAMH.

Hpumep. PaGouasa vacToTa BpaleHusi poTopa TypOHHEI coctaBiser 50 o6 X
X ¢ !, Jonyctumaa BHOPOCKOPOCTh Ha MeCTe YCTAHOBKH vy = 2,8 MM - ¢~ *.
Mecra n3mepennss BuOpaumii — onopel crasKa. ITonpaBousle KO3bQUUEHEHTE:
c, =0,64; ¢, =0,7;

pna onop ¢, =c¢, = 1. Haiitn GanancupoBouHslil Kpurepuit. Bamancupo-
BOuUHLIit KpHTepuit Gyser vg= 0,64 -0,7-1-1-.-2.8= 1,26 mm-c .
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Ilpu omenxke monycTUMBIX AHcOanaHcoB B 3aJaHHBIX IJIOCKOC-
TAX KOPPeKIMH rubK¥X pPOTOPOB BBOJAAT MOHATHE 3KEUSA/NIEHTHO-
20 HeCTKO20 POTOPA. IKBUBAIEHTHBIH )KECTKUN POTOP — pOTOp TOH
€ MAacchl, Pa3MepoB, YaCTOThl BPAILEHUA U KJIACCOB TOYHOCTH Oa-
JIAHCHPOBKH, YTO U >KeCTKHUH pOTOP. JKeCTKOCTh IKBUBANEHTHOTO
’KeCTKOr0 poTopa BABOe 0oJiblle »KECTKOCTH MOMIUMIIHUKA, & nep-
Basg KpUTHYecKasa CKopocTth B 1,25 pasa Bhiille paboueii CKOPOCTH.

Iomnycrumoe 3Hauenue gucbanaHca mo n-it dopme u3ruda BhIpa-
’KaeTCH B NPOILEHTAaX OT AOIYCTUMOro AucOanaHca, peKOMeHIOBaH
HOI'O [Jifi 3KBUBAJIEHTHOIO XecTKoro poropa no 'OCT 22061—76.
J1;1A pOTOPOB € HEeY PaBHOBELIEHHOCTHI0 N0 1-i1 popme u3ruba pormyc-
TUMBII gucOaTaHe He noshkeH npesoitats 60%. g poTopoB ¢ He-
yPaBHOBEINEHHOCTHIo 1O 1-i1 u 2-i1 popmam AonycTUMBIH AucbanaHc
He J0JIKeH IIPeBLILIATh CIIeAYIOUINX IIpeJenos:

JoIycTUMOe 3HayeHue gucbananca o 1-i ¢popme usruba He 60-
nee 100%;

IOIyCTUMOe 3Hauenue nucbanaHca no 2-it ¢popme u3sruba He
Gosiee 60%. /

[MpuBeneHHble 3HaYEHUA JOIYCTUMBbIX AUCOANIAHCOB B ILTOCKOC-
TAX KOPPEKUHHM r'MOKHX POTOPOB OTHOCATCA K AWANIa30HY pabounx
4acTOT BpallleHUA, OTCTPOEHHOMY OT JII000# KPHUTHYECKOM YaCTOTHI
BpaileHus Ha t 10%.

Jonycrimble aucOanancbl KBa3sMTHOKHX poropoB. Ksasuruo-
KHe pOTOpbI ABAAKTCA ynpyroaeopMupyemMbIMH TeJIaMH, HO MO-
ryr OpITh cHanmaHcHpoBaHel MeTodamMu OalaHCHPOBKH JKECTKHX pO-
TOPOB, €CNH HayanbHble AMcOamaHChl POTODOB B cOOpe He NMpEBbI-
LIAI0OT ONpeNeNeHHbIX MpelenoB; B APYIHUX CAYyYadAx TpeOyerca BhI-
COKOYaCTOTHAsA OajlaHCHUPOBKA.

J5iAi poTOpOB € H3BECTHLIM paclipefleieHuieM [OUcOallaHca: B
O[IHOM, JBYX WM HECKOJBKHX ITOIIEPEeUHBIX CEUEeHUAX — JOIycC-
TUMBIM HOUcOaliaHC He AOJDKEH TIPeBhIlIaTh HQOIyCTHMOTO JHC--
Gananca SKBUBAJIEHTHOTO J>XECTKOTO pPOTOpPA B COOTBETCTBUH C
I"OCT 22061—176.

Jna poroposB ¢ HEHM3BECTHLIM paciipepelneHHeM gucOanaHca HO-
HOJIHMTEIBHO HOPMHPYIOT JcOaIaHChl KaXkA0H AeTay U HadalbHbIN
nucbananc poropa B cbope. Honyctumsbiil gucbanaHc Kaxmaoil ne-
TaJIX He JOJDKEH NPeBhiNAaTh MEHbIIErO U3 CleAYIOIINX 1apaMeTpoB:

IOMYCTHMOrO HauaJibHOTO aucbanarca poropa B cbope, nenen-
HOT'0.Ha YTPOEHHOe 3HAYeHHe KOJMYeCcTBa JeTalel (COCTaBHBIX 3Jie-
MEHTOB) ;

monyctaMoro aucbanaHca coOpaHHOro poTopa, HAIPUMED, €CH
pOTOp KOMIIpeccopa COCTOMT M3 6 IHCKOB, a HOMyCTHMSBIN Aucba-
JIAHC pOTOpa B KAXKOOH M3 JRYX IUIOCKOCTEH KOppeKuHu He Gomee
100 r - MM, TO HayaNbpHBIN AUCOaNaHC cOGpaHHOTO POTOpa B IUIOC-
KOCTH KOpPpeKIMH He JOJKeH npeBbiath 1800 r - MM u gomycTu-
Mbil aucbanance kaxgoro aucka— 100 r - mM..



1.4. METO/Ibl ¥ CPEACTBA BAJIAHCUPOBKH

Merone: GanaHcupoBkH. Meroan! GanaHCHPOBKH KilaccudHiu-
PYHOT IO PALY NPU3HAKOB ;

IO HasHAueHWI0 — OanaHCHPOBKA JeTalel, »eCTKUX, KBa3urub-
KHUX U rubKuUX POTOpOB B cGOpe, POTOPOB HAa MeECTe YCTAHOBKH;

N0 4YacToTe BpallleHus poTopa npu GanaHcupoBKe — 6Ge3 Bpaiie-
HHA NeTany, HU3KOYaCTOTHAsA U BBICOKOYACTOTHAasd GalaHCHMPOBKA;

IO YHCHY IUIOCKOCTEH KOPPEeKUUH — OOHO, ABYX- U MHOI'OILIOC-
KOCTHasA OajlaHCUPOBKA;

N0 U3MepAeMOMYy Iapamerpy npu GasaHCHpPOBKe — C U3Mepe-
HHeM aMIUIMTYAbL, ¢asbl, aMIUIMTYObI U a3kl epeMelleHns, BUG-
pockopocT, BUOPOYCKODEHHA, YCWINA B ONOPax, HANPSOKEHHH B
poTtope;

IO YHUCIIy H3MepAeMbLIX NapaMeTpoB Npu HalaHCHPOBKe — OLUH,
IBa, OoJiee IBYX NapaMeTpOB;

rno cnocoby KOpPpPeKTHPOBKHM Macc — noOaBiieHHeM, yMeHblile-
HUEM WIH [epeMelleHreM KOPPeKTHPYIOWHMX Macc;

no cnocoby HAXOXOEHHA 3aBUCHUMOCTH aucbOataHcoB B ILIOC-
KOCTAX KOPPEKLHH OT MU3MepseMbIX apaMeTpoB — 3IKCIepUMEeH-
TAILHLI (MeToH IPOGHBIX MYCKOB), PACYETHBIN, IKCHEPHMEHTAIb-
HO-PaCYeTHBIN.

K meronam 6aaHCHpOBKHU [eTajiell OTHOCHTCA CTaThdyecKana Oa-
JlaHcHpOBKa 6e3 BpallleHUs OeTald ¥ AUHAMUYecKaA HU3KOYaCTOT-
Hard GanaHCHpOBKa B OJAHOIN WIM ABYX IUIOCKOCTAX KOPPEKIWMH.

OCHOBHBIMH MeTOIaMH 6aJlaHCHPOBKH KECTKHUX POTOpoB B cbo-
pe ABJIAITCA MeTOlbl HU3KOUACTOTHON JUHAMHUYECKOH GaaHcHpoB-
KU B OJHOM MM [ABYX IUIOCKOCTAX Koppexkuuu. Ilpu atoM Ha mo-
CTOAHHO YacTOTe BpAllleHUA B AWanasoHe oT 7,5 ¢~' mo 60 ¢! us-
MepAIT aMIUIUTYAbl ¥ (a3sl BUOPOCKOPOCTH WM YCWIMA B ABYX
onopax poTopa. 3aBUCHUMOCTH Auc6alaHCOB B IWIOCKOCTAX KOpP-
peKUMH OT H3MepAEMLIX MNapaMeTpPOB YCTAHABIUBAKT METOAOM
NpobHBIX MMYCKOB WIM IIyTeM IIPeBAPHUTENIEHOTO PAacyeTa.

MeToasl HH3KOUYACTOTHOHM OallaHCHUPOBKU KBa3UT'HOKHUX pPOTO-
pPOB OTJIMYAIOTCA OT METOJOB HU3KOYACTOTHOMH OalaHCHPOBKHU KECT-
KHX POTOpPOB T€M, YTO AMCOAIAHCHI B INIOCKOCTAX KOPPEKIHH yCTa-
HaBJIMBAIOT IO OIpEeNEeIeHHOMY 3aKoHy. [lJiIfi pOTOpOB ¢ U3BeCT
HBIM pachpeneyieHHeM AucOanaHCcoB MMPHMEHAKT MeTOObl GanaHcH-
POBKH IO INIaBHOMY BEKTOPY H TjiaBHoMy MoMeHTy. [Ipu atom uc-
MOJIL3YIOT ABe WM TPH IUVIOCKOCTH Koppekiy#. PoTopel ¢ Heus-
BECTHBIM pacripesiejieHueM OucOanaHcoB GalaHCUPYHOT BO MHOTHMX
IUTOCKOCTAX KOPPEKIUH, pachpenensas KOpPpPEeKTUPYIOLUIHe MAacChl
0 JUIMHE POTOpa NPOTIOPIHMOHAIBHO CMEILEHHI0 OCH POTOPa OTHO-
CUTEJILHO I'JIABHOM LIEHTPaJIbHOM OCH MHEPLHH WiIH APYroMy 3aKOHY.

Meronpl 6aNaHCHPOBKH TMOKMX PpPOTOPOB TPEOYIOT BBICOKOM
4aCTOThl BpAilleHUA, MHOTHX IUIOCKOCTEeH KOPPEeKUHU U U3MEPeHUs
nepeMellleHNil pOTOpPa B HECKOJIBKHX CEeYeHUAX U BUOpaiiuii omop.
3aBucuMoCTH OUCHATaHCOB B TUIOCKOCTAX KOPPEKIHUK HaXOAAT 3KC-
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ePUMEHTAIBHBIM M IKCIIepHMEHTAJIbHO-pacyeTHbIM CIIOCODaMH.

Ilna gocrukeHnA 1-ro U 2-r0 KJIACCOB TOYHOCTH GaTaHCHUPOBKU
SKECTKHX H KBa3SUTHOKHX POTOPOB IPHMEHAIT METO[, BbICOKOYAC-
TOTHOM OaIaHCHPOBKH POTOPOB Ha MecTe ycTaHOBKY. Kak npaBuio,
6aTaHCUPOBKY IPOBOJAT B OOHOH MIIM OBYX IUIOCKOCTAX KOPpEeK-
UMM METOAOM IIPOOHBIX NMYCKOB IO U3MEPEHHUAM aMIUIHTYZ BUOpPa-
1Ml KOpIlyca Wi ONOPHBIX CTOEK. BbICOKOUYACTOTHYI0 OataHCHPOB-
Ky T'MOKHX POTOPOB Ha MeCTe YCTaHOBKM BBIIIOJIHAIOT 3KCIIepUMEH-
T&JIBHO-PacuyeTHEIMH MEeTOHJaMH,

CoBepuieHCTBO MeTOHa OaIaHCHPOBKY OlpeleNAeTcs 3HaueHH-
eM IOCTHXKMMOTO OCTaTOYHOro nucbanaHca B INIOCKOCTH KOppeK-
MM, K02 PUIHEeHTOM yMEHbIIeHUs AucOanaHca 3a OOHYy KOpPpekK-
THPOBKY MacC U IPOHOJIKUTENIbHOCTIO OATaHCHPOBKH.

Beibop MeToma GalaHCHUPOBKH 3aBHCHUT OT TEXHHYECKHX Tpebo-
BaHMH Ha OAIAHCHPOBKY, OPraHH3alHOHHBIX H YKOHOMHUYECKHX YC-
JIOBUH HAaHHOT'O MPOU3BOACTBa. Meron GanmaHCHPOBKM BBEIOMPAIOT HA
CTAIMH IIPOEKTHPOBAHHUA DPOTOPA, HOBOAOYHLIX UCIILITAHMAX U TEX-
HOJIOTHYECKOM NOATrOTOBKH IPOU3BOICTBA.

CpencrBa OanancupoBkH. CpenctBa OalaHCHPOBKH pas3ges-
10T Ha:

TeXHOJIorHueckoe obopyaoBanue (B TOM Yucie KOHTPOJIbHOE H
HCIIBITATENILHOE) §

TEXHOJIOTHYECKYI0 OCHACTKy (B TOM UHCIIe HHCTPYMEHTHI U
cpencTBa KOHTPOJIA) ;

CpeicTBa MeXaHW3allM W aBTOMAaTHU3alMH IPOH3BOICTBEHHBIX
[IPOLIECCOB.

K rtexHosoruyeckomMy o0OpyInOBaHUIO JUIA peajii3alluy mpoliec-
ca OaJlaHCHPOBKU OTHOCAT: DaJIaHCUPOBOYHLIE H METAJLIOPexKyIiue
CcTaHKHK ¥ Apyroe obopyaoBaHHe.

BanaHcHpOBOYHBLIM CTAHOK — CTAHOK, C MOMOILBI0 KOTOPOro
onpenesAlT ¥ YMEHbIIAIOT AUcOallaHCEI POTOPA, UX KIaCCH(pULMPY-
10T TIO CJIelyIONIMM JIPHU3HAKaM :

0 Ha3sHAYEHUIO — UIA CTaTHYECKOH M JUMHAMMYECKO# OGamaHcH-
POBKH;

110 pexcmvxy paboTsl — NOpe3oHaHCHBIe, 3aPe30HAHCHBIE M De30o-
HaHCHEIE;

II0 BHAY NPUBOJA BpauleHusa GalaHCcHpyeMoro poropa — C npu-
BOJIHbIM BaJIOM, IIPUBOJHLIM PEMHEM, COOCTBEHHLIM IIPUBOJOM U3-
nenus;

0 OCHAIIEHHOCTH CPEeNCTBAMH KODPEKTHPOBKM MacC — CHAb-
J)KeHHBIe CPeICTBAMU KOPPEKTHUPDOBKH MACC, H3IMEpPUTEJbHbIE;

[0 YPOBHIO aBTOMATH3allMH ~— C PYYHBIM yIIpaBIieHHEM, [I0JIyaB-
TOMAaThl, aBTOMATbI U aBTOMAaTHYECKHE JINHUHU CTAHKOB;

[0 NAacnOPTHOMY IIOPOTY 4YyBCTBHTEJIBHOCTH — HOPMAIBLHOH U
ITOBBIIIEHHON TOYHOCTH.

Ha cranke 1j1A cTaTHuecKoll OamaHCHPOBKH MOYHO ONpPeNe/UTh
rJIaBHBHI BEKTOp AUCOalaHCOB poTopa: 1) Mpud MOMOIIA CHIBI
TAXKECTH Ha HeBpalllalleMcs poTope; 2) Ha BPalLlaloleMcs pPOTo-
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Puc. 1.22. BHemiHHit BHJA CTaBRKa Bt Prc. 1.23. Bueninuii BHA CTaHKa Jis CTa-
CcTaTHYeCKON GanaHCHpPOBKH C TNOMOULBIO THYECKO#l GANaHCHPOBKH B JMHAMHYCCKOM
CHJIbI TAXKECTH peKHME

pe (B muHaMHuYecKOM pexume). Ha cTraHkax mepBOro THIIA OCh He-
YPaBHOBEIIEHHOrO0 POTOpa NOJ AeHCTBUEM CIJT TH)KECTH Iepeme-
LLIAeTCA OTHOCHTEJIBHO HENOABHIKHON TOYKM, OCH U T. 1. WA POTOP
NOBOpauYMBaeTCA BOKPYr cBoel ocH (puc. 1.22) . CTaHKU UiA cTaTH-
ueCcKOlH OaJlaHCHPOBKH B OMHAMHYECKOM peXXUMe aHAJIOTHUYHBI CTaH-
KaMm A QJUHaMHYecKoi#l DajaHcHpoBKU (puc. 1.23).

Ha cTanxax mjia puHaMuYecKoil 6anaHCHPOBKH HeypaBHOBeEHIEH-
HbIfl POTOD BpalllaeTcsa ¢ NOCTOAHHOM YaCTOTON B CHELMAJILHBIX OIIO-
pax (puc. 1.24). B 3aBUCHMOCTH OT peXUMa pabOThl BpauieHUe
MPOMICXOOUT BOKPYT INIaBHOH IIEeHTPAIIBHOM OCH HHepLMU poTopa

(3ape30HaHCHBIA CTAaHOK) MIHM OCH poTopa (IOPE30HAHCHBIN CTa-
HOK) .

Puc. 1.24. Buensuii BUJ CTaHK2 AJdst AHHAMHYECKOM# HH3KOYACTOTHOH 0alaHCHPOBKH
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Puc. 1.25. Kamepa pasronno-GanaHCHpO-
BOYHOTO CTEHAa

Puc. 1.26. BanancupoBounsiii KOMIUIEKT

Ha nope3oHaHCHBIX CTaHKAaX U3MepAIOT THHaAaMHUYeCKHe YCWIHA B
onopax # 1o 3aKOHaM CTaTUKH HaxXOMAT AucOaIaHChI B IUIOCKOCTAX
KOppeKIMy HecOalaHCMPOBaHHOTO poTopa. Ha 3ape3oHaHCHBLIX
CTaHKaX M3MepHAi0T BHOpAHN ONOp M 3KCHEePUMEHTaIbHO YCTaHAB-
JNMBAT CBA3L BUGpauuit onop ¢ AucbanaHcaMu B IUIOCKOCTAX KO-
peKINU poTopa.

Bricoko4yacTOTHbIE CTaHKU IJIA AUHAMMYECKOU OajlaHCUPOBKH
(puc. 1.25), ma3spiBaeMble PA320HHO-0GAGHCUPOBOUHBIMU CTEHOA-
Mu, obopynoBaHel OECKOHTAKTHLIMMU HATYMKAMH JJIA HU3MEpeHHs
nepeMelneHBil BPAallIAIOUerocd pPOTOpa B HECKONBKHUX CEYEeHHAX.

CraHky Ui MHAMHYeCKO GalaHCHPOBKH UMEHT HHIUKATOPbI
nucbananca: U3MepUTeNbHEIe NPUOODHI, AHATIOTOBLIE WK LU(POBbLIE
BLIYMCIINTENIBHEIE MAIIKMHBI, TI03BOJIAKIIKE [TONYYaTh WHE(OPMALUIO
o mucOanancax poropa. KoMIuieKT HU3MepHUTENbHBLIX IIPHUOOPOB C
BHOpONaTYMKaMu, IO3BOJIAKIIMA MMOJIYUYUTs WH(GOPMAIKHIO O OHUC-
GajlaHcax poTopa Npu OanaHCHpOBKe Ha MecTe B COOCTBEHHBIX NMOJ-
IMUITHUKAX B ofopax 6e3 YCTAHOBKM Ha OaaHCHPOBOYHLIM CTAHOK,
Ha3bIBAIOT OG1GHCUPOBOUHBIM KOoMNiekTOoM (puc. 1.26).

Merannopexyipie CTaHKH B mpoliecce OaJlaHCHPOBKH HpHMe-
HAIT UIA KOPPEKTHPOBKY MacC CHATHEM MaTepHaia C IIOBEPXHOC-
Tel poropa. IJif 3TOro HCNONB3YHT CTaHKM TOKAapHOW IpyNIbI, a
TaK)Ke CBepiuibHbIe, (hpesepHbie U MG OBaNbHbIE CTAHKH.

KoppexTupoBKy Macc poTopa OCYLUIECTBIAIT U C IOMOMIBIO
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IPYTHUX CTAHKOB K arperaToB, HallpuMep, CBAPOYHbIX arperaTos, Jia-
3epoB, 3JTeKTPOXUMUUYECKHX CTAHKOB U T. II.

TexHonoruueckana ocHacrka. K Heil OTHOCAT:

MpUcnocobiIeHuss i GalaHCUPOBOYHLIX M METAJIOPEKYLIIHUX
CTaHKOB;

cpencTBa KOHTPOIA;

cllecapHo-CO0POUHBIN, PEXYIIUH MHCTPYMEHT M BCIOMOTATENb-
Hble MaTEePUAIILI.

- TIpucriocobneHua ayna OanaHCHPOBOYHBIX CTAHKOB CIIYXXAT IUIS
YCTaHOBKH POTOpa Ha ONOPhI CTaHKa M NPHUBOZA ero BO BpallleHHe.
YacTo NPUMEHSIOT TEXHOJOTHYECKHE NMOMIIUIIHHKH, ONPaBKH, IIpH-
BOJIHbIE BaJIbl ¥ APYTrHe IIPUCIIOCO OiIeHNA.

IIpucnocobneHns i METAUIOPEXYLUIHX CTAHKOB IIpegHa3Have-
HBl IJIf CBA3biBaHUA oOpabaTniBaemMo#l metanu (poTopa) IpU KOp-
PEKTHPOBKE MacC €O CTAHKOM U PexyIIUM HHCTpyMeHTOM. Ina
3THX Liefiell UCIIONB3YI0T YHUBEPCAILHELIC HIIH CIIelIHaIbHEIe CTaHOY-
Hbple npucnocobiennsa. HanGolee pacnpocTpaHeHbl MAIWHHEBIE THC-
KH, [IaTPOHbI, KOHAYKTOPSI, IVIAHINAMOELI | T. II.

BrinoniHeHWe MMOATOTOBHTENBHLIX, pabouux U 3aKIIIOUHTEIBHBIX
omnepanuil rporecca 0aJilaHCUPOBKH COIIPOBOXIAETCA TEXHUYECKUM
KOHTpPOJIEM JIMHEHHBIX, YIVIOBBIX pa3sMepoB M Macchl. JIJiA 9THX
ueneil NPUMEHAKT KOHTPOJIBHO-U3MepUTEIbHBIH HHCTPYMEHT U NPU-
60pel, obecrnieuBaoIe 3aJaHHYI0 TOUHOCTb HU3MEpPEeHHH, BLICOKYIO
IOCTOBEPHOCTh, MAIYI0 TPYyHoeMKOcCThb. [Ipu OajlaHCHpOBKeE WHC-
MONIb3yIT KaK MPOCThle cpeACTBa M3MepPeHHH (MeTaJuiyecKue JiH-
HeMKH, IIyIbl, TeXHUYECKHe YPOBHHU), TaK U OoJjiee CIOKHbIE —
LITAHT €HHHCTPYMEHTELI, MUKPOMETPBI, PLIYAXKHO-MeXaHN4YecKue Mpy-
GOpBI (MHOXKATOPHI YACOBOTO TUIIA) .

B 3aBHCHMOCTM OT KOHCTPYKUHMHK CTaHKa, OalaHCHPYeMOT'C po-
TOpa, cnocoba KOPPEeKTUPOBKH Macc IIpPHMEHAIT obueciecap-
HbIYi WIM CIeluaibHbId CcOOPOUHBIM HHCTPYMEHT, pestbl, (pessl,
cBepJa U Ipyro# pexyluui UHCTPYMEHT.

B nporecce TexHHueCKOro OO6CTYyX HMBaHUA CTAHKOB, NOATOTOB-
KH pOTOPOB K OalaHCHUpPOBKEe HCIIONB3YIOT CMAa30uHbIe Macia, o0-
THPOYHbIE IPOTHBOKOPPO3HOHHLIE U JIPyrHe BCIIOMOraTelbHble Ma-
Teprabl.

CpelcTBa MexaHU3auuM M aBTOoMartusanuu. Hapsajy co CTaHKa-
MK-aBTOMATaMK M I[IOJiyaBTOMAaTaMM, aBTOMATHYeCKHMH JIMHHWAMHU
aAKTyalbHbI CpEeJCTBa Malod MeXaHM3aluk M aBTOMATHU3AlMH.

MexaHM3aLMA HapaBjieHa Ha YaCTHYHYKW IIM MOJHYI0 3aMeHy
pYHHOTO TpPyAa uejloBeKa MalMHOM C COXpaHeHneM yuacTusa 4ejiose-
Ka B ee yrpaBJeHMd. ABTOMaTH3alyis Mpoliecca HanpaBiieHa Ha Ie-
penauy MamuHaM i npubopam GyHKUMI YIPaBJIeHUH, paHee BBINIOJI-
HABIINXCA YeJIOBEKOM. . : ‘

B nacroAmee BpeMs ypoBeHb MeXaHW3alud M aBTOMATH3aluH
npoleccoB GaTaHCHPOBKH Ha YHHBEPCANBHBIX CTAHKAX COCTaBJAET
50...70 %. IansHeiinlee NOBbIIIEHHE 3TOr0 ypOBHA HIET IO NyTH
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Puc. 1.27. Auxanoro-peuaiouiee’ yCTpoificTBo Ans GamaHCu-
POBKH

Puc. 1.28. MuxpoIBM

MeXaHHU3allMH pPacueTHBIX paboT Mpu OIpelelieHHH KOPpPeKTHPYIo-
IMX Macc, MeXaHW3alyMy ¥ aBTOMAaTU3aluy ONepaIuu.

JIOCTaTOYHO MPOCTBIM CpPEOCTBOM AaBTOMATH33aIWHU ABIAIOTCH
aHaNOTOBRIE peuiaolnue ycrpoiictBa (puc. 1.27), npeaHasHaueHHD; €
1A oIIpelelleHNd KOPPEeKTUPYIOLIMX MacC IIPU MHOT'OINIOCKOCTHOH
GaylaHCHpPOBKE. IJTO YCTPOHCTBO MOJIKHO IMOIKIIIOUUTE K H3Mepw-
TEJIBHOMY ITyJIbTy OalaHCUPOBOYHOIO CTAHKA IJIA peayiM3alliy npaK-
THYECKH BCEX U3BECTHBIX METOLOB OalaHCUPOBKH.

llnmpokoe BHeApeHne MUKPOOBM HMHAMBUIYAILHOTO IOJIL30Ba-
HHMA CIIY»HUT OCHOBOI MeXaHM3allMM BCeX pacueTHnIX paboT. Beimyc-
KaeMble MUKPOKAIbKYJIATOPHI, Hanpumep ‘OnexTpoHuka” B3-34
(puc. 1.28), obnagawT HEOGXOAUMBIM 0OBEMOM IIAMATH IJIsI PeLle-
HHASA MHOTHUX 3a7a4 OaJlaHCUPOBKHU. JIJIA HCIONb30BaHUA IIPUKIIAM-
HBIX MporpaMm 0ajlaHCUPOBIMKY He0OXO0OUMO OCBOUTH paboTy Ha
IPOrpaMMHPYEMOM MHKPOKAIbKYIATOPE.

IIpoepammupyemuiii MUKPOKAALKYAATOP TIONIYYAET [TUTAHHE OT
pa3MellleHHBIX BHYTPH HETro aKKyMynaTopoB umm oT cetu 220 B.
Ecau Ha MHAMKaTOpe 3aropurcA HOJb € TOYKOM, TO 3TO 3HAYMT, YTO
KaJIbKYJIATOP FOTOB K paboTe; eciM Ke 3arOpATCA 3afsaThie — aK-
KyMYJIATOD pa3psixeH.

Ha xanskynatope 30 wmaBum (puc. 1.28). Ecm maxarh Ha
KJIaBHUlly, TO Oy/eT BBHINOIHATLCA ONpeeSIeHHoe AelcTBHIe, 0603Ha-
YeHHOe B BHJe YCJIOBHOIO 3HaKa Ha CaMHUX KIIABKHIAX, HAJ HUMH
w nox HUMH. Hanmpumep, Ha)xuMasi Ha KIIABUILY » BBITIOJIHAIOT
onepanyio cloxxeHus. Ecny e HakaTh CHauaa KJIABMLILY (ot
cnoBa Function — pynxmus), a 3aTeM KaKy:o-TO ApyTyIo, KIaBHiLY,
To OyZeT BBINOJNHATHCA omepald, o0003HayeHHAsA Hajl, KilaBuiuei.

Ilepexmouatens P — I’ B npaBom BepxHeM yri1y MaHelH IIOJ UH-
JUKaTOPOM CIYXUT IJIA Ilepexoda OT I'PafyCHOl MepkI yria (IoJo-
xenue I') k papuanbHOH 1 HA0GOpOT (MOJIOKeHue P). :

CucremMa cunciieHUs IIpU BBOJe U BhIBOJE WHQOPMALMM B Kajlb-
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KyJfATOpe — pecATHYHasA. Bce BBOOMMEbIe HelleNble YHMCNA CHavaia
HY>KHO IIPEICTaBUTh B BUIE NECATHYHBIX Apoleii.

Kanskynatop paboTaer B pexxMme “ABTOMaTHYecKasa padota’
wiu “TIporpammupoBanue’. IlepBplii peXxxkiiM yCTaHaBJIHBAeTCA aB-
TOMaTH4YeCKH I0CJie BEJIIOYEHUA MUTAHUSA WIH II0Cjie HOKATHA Kiia-
BHII u , €CJIM JIO 3TOro KaNbKYJIATOP HaXONMJICA BO
BTOpOM pexxuMe. B pexum “IlporpamMmmupoBaHne’ KalbKYJIATOP
NIepexOoUT ITociIe HaXKaT!s knasuw [ F | u [TIPI] .

IIpu paboTe KaabKyJIATOpPa B aBTOMATHUECKOM DEXUME 4HCIIa,
copepkamie He 0Oojlee BOCHMM 3HAKOB, BBOAAT B KaJbKYJIATOP,
Habupas Ha KJaBHAType ero mnociiefoBareibHule MdpBI, a IIpH He-
006X0nMMOCTH ¥ KIIaBUILLY 3aIfATas.

Ecnu uucna no aGcoimorHOH BenuyuHe meHbwe 1 u Gosbiune
99 999 999, To MX IpeiCTaBIAT B TaK HAa3bIBAEMOM HOPMAaIH30-
BaHHOM BuJe (C IUlaBampuiedl 3anATof), T. €. B BUIE IIpon3BeleHHun
IBYX COMHOXHUTEJIEH: OJUH COMHOXUTENb (MaHTHCCA) COINEPXHUT
Te Jxe UU(PhI, YTO U MCXOAHOE YHUCIIO (IIPH 3TOM CTABHUTCA 3alATas
rociie nepBoM 3Havaiued 1ugpbl), a IPYrod COMHOXUTENb (Mops-
I0K) — yuciio 10 B HEKOTOPO#H CTeleH .

IMopagok uucna o0o3HayaeTcAd Ha WHIMKATOpe OBYMA IpaBbl-
MH KpaiH¥MMM UM@paMu cO 3HAKOM Ilepes HUMH (3HaK IUIIOC He
NoKaspIBaeTcA) . Eciy uncno HauMHaercs C¢ HyJeH, TO ero HopAgoK
OoTpMIIATeNIeH M paBeH KOJIMYeCTBY Hysjed. Bce, 4To pacrnomoskeHO
JieBee NopsgKa, — MaHTHCCa.

BBox yHCiIa B HOpMaIM30BaHHOM BHUIE BHIIOIHAKT CIIEAYIOIHM
00pa3soM: BBOAAT MaHTHCCY, HAXKMMAalOT KJaBHILY BBOJA NOPANKa
| BIT I (IIOABNAIOTCA CIIpaBa Ha MHAMKATOpe ABa HyNlA) U BBOJAAT
NOpAHOK. JIJif OTPHULATENBHBIX YKCENT IT0CIIe MAHTUCCEL U AJIs OTpU-
UATENbHBIX TIOPAAKOB IIOCle MX BBOAA HaXKUMMAIOT KJIaBUIy /[—/.

Hamnpumep, Hy>HO BBeCcTH B KanbKyjnsarop umucio 0,00000129.
ManTucca uucna 1,29, nopamoxk — 7, 3HaK no ﬂmca —. Haxmem
KIIaBULIHU: - D =2 197 B (7] , Ha nm:mxcarope.
uuTaem 1.29—

Beog, tmcen B HOPMAaJIM30BaHHOM Bue B Halmed MNpaKTHUKe
BCTpEYaeTCsa PeAKo B OTJIMYME OT CYMTBIBaHUA ¢ uHAMKatopa. Cun-
ThIBaHHE YMCJIA HAUMHAIOT C €ro 3HaKa Iepej, MaHTHCCOH U 3HaKa
nopagka. Ecin 3Hak NOpAIKa OTPULIATENbHBLINA, TO Ieper, IepBoil
uudpold MaHTUCCHI HY>KHO HanHMcaTh CTOJIBKO HyJeH, CKO/IbKO yKa-
3aHO B MOPAAKE, U IIOCTABUTh 3AlATYIO Iocie IiepBoro HysA. Eemmn
MOPAHOK 3aaH MOJIOXUTEIbHBIM YHMCIIOM, TO Ha TaKoe 4Mciio uudp
MepeHoCAT 3anATyo Bhpaso. [lo ucuepnamuu uudp MaHTHCCHI
nobGasisaioT Hynu. Hanmpumep, MHOUKATOD ITOKa3pIBAaET

1.29-03

manTucca T nopagox
3HAK MOpAKKa

cnenyert 3armcaTh uucsio 0,00129.
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IIpu BrRIMOIHEHUHM N106OTO AEHCTBUA KCIONbB3yeMbIe YMCiIa 3a-
TIOMHHAIOTCA KaIbKYJIATOPOM B OTBEHEHHBIX AJIf1 3TOIO pPerucrpax
naMATH. JlecATh perucTpos 0603HAYaIOTCA HATYPAIbHBIMM YMCIIAMU
or 0 7o 9 BxuOUMTENBHO, YeThIpe — GyKBamMyu IaTMHCKOro anda-
BuUTa A, B, C, unare — X, Y, Z, T, XI. B TexHUYECKOM ONMCAHUHU
H HMHCTPYKUMHM 10 3KCIUIyaTallud MUKPOKaIbKYJIATOPOB YKa3bl-
BaeTCA KOJIMYECTBO M 00OO3HaueHusa peructpoB. Mbl Gydem o603Ha-
YaTh PETUCTPEI coXpalieHHo: 17—  3aHectu B mamsaTs (perucrp 7),
NI1C — u3Bieusr U3 NamMATH.

BeoauMoe B KanbKyJHTOP YHCIIO 33HOCHUTCHA B peructp X u
BCerza BUAHO Ha HHIMKaTope. BoruncrieHne GpyKHUHYU OT HEKOTOPO-
ro uucna, TaKUX, Kak BBIYMCIEHHE IPAMBIX U 0GpaTHBIX TPHUTOHO-
MeTpHYeCKMX dyHknui (sin, cos, tg, arcsin, arccos, arctg), Bosse
nenue B crenens uucen 10 u e (10%, e¥), BoluncIeHNe HeCATHYHOTO
U HaTypanbHOTO jiorapudma (lg, In), BosBenenue uucna B KBagpar
(x?), nomyueHne oGpaTHOM BenMuMHBLI OT wicia (1/x) u u3BIeue
HHe KBaIpATHOTO KOPHA M3 wcia (v/), BIIOIHAETCA TAKHM obpa-
30M, YTO B KauecTBe aprymeHTta Gepercda 4uciio U3 peructpa X u Ty-
Ja ke MOMEIAaeTCs DPe3yJjibTaT. OTH Ollepalyd Ha3bIBalOTCA OXHO-
MECTHBIMH.

Hanpumep, mis BerurcieHds /10 HYXHO HakaTh KIIABHIIK:

[F [V} . Ha uapuxaTope nosBuTCA 3HauYeHHe KOPHSA
3,1622776.

Onepauyuy ClI0XEHUA, BbIUNTAHUA, YMHOXEHUA U JeJIEHHA, BO3-
Be€lleHUe YHClla X B CTeNeHb Yy — ABYMeCTHbIe, Ka)KJaA BLINOJIHAET-
CA Hal ABYMSA wyucjlaMU. DT YKUCIIa JOJHKHbLI HAXOOUTHLCHA B OIBYX pe-
ructpax X 4 Y. IlepBoe BBOOHMMOE YUCIIO HAGHPAIOT HA KilaBuaType
u oHo nonazaer B peructp X. /Uis nepesona ero B peructp Y HyxX-

HO HaXKaTh KJIABUIILY . 3arem HabHpaloT Ha KIIaBHaType BTOpoe
uKCcIIo, MPH 3TOM IIEPBOE aBTOMATHYECKH CTHpaeTCA. IIpu cnoxeHnu
1 YMHOJXKEHHH YHCJIA MOXHO HabupaTh B n000M nopanke. B cryuae
BBLIYUTAHMA U [AeJieHUA cHayalla ClefyeT HaOpaTh YMEHRIIAeMOE€ U
menuMoe. BeenA 06a umMena, MOXKHO Ha)KMMAaTh KJIaBUIY Tpebyemoi
omnepauuyt ( = [£] ). BHaka= Ha NPOrpaMMHUPYEMbIX Kallb-
KyJIATOpax HeT. PesaynsTaT onepauuy NoABUTCA Ha MHAKMKaTope. Ha-
npuMep, IJIs BLIUMCIEHUA CYMMEI ABYX uxcen 9 U 4 cliefyer HaxaThb
KJIABHILH: [—_i—)_-l ‘:ﬂ [Z] . PesyneTar cnosxxesusa 13 noasurcA
HA UHIUKATOPE.

IIpy BBINOJIHEHHMM LIETIOYHBIX ONlepailuii NOPAZOK BBOJA UHCEN
U onmepaiuii ¢ HUMHM aHAJIOTMUYEH [OPAAKY 3allcU BBIUMCIIEHUI Ha
Gymare. Tak, ana cymmupoBaHusa yucen 21, 22, 23, 24 nocraTouHo
rocjie BBOAA TI€PBOro uuciia U NepeBoja ero B peructp Y Habupath
MIOCJIEIOBATEILHO UKXCIa U 3HAK OHepaluu EI . Pesynsrar cnoxe
HMA TOABJAETCA HAa HHIMKATOPE INOCe KaXIOoro Ha)KaTus KJiaBu-
1LY .
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HarkumHbie Knasnawn Hugnrauyns

2 1 4 n,

o

2 2 -+ 43,

2 3 + 66,

2 4 1+ 90,

Hanpumep, Heo6XONMMO BBIYHCIUTD apUdMeETHYECKOe BbIpa-
sxkenue 12000/2 - 40

Hammnmaemsie Knasnwn MHgnKauun
1 2 0 0 0 12000,
2 . 6000,
4 0 : 150, pesynbrart

HeBepHO BBeeHHOE YKCIIO CTUPAIOT HAKATHEM KIIABUIIM @ ,
HabMpaT ero BHOBL M npomosixaiT pabGoty. [IpU HeKOPpPEKTHBIX
onepanuax (peneHne Ha 0, H3BJleyeHHE KBAJAPATHOTO KOPHA U3
OTPHIIATENILHOIO YMCJIA M [IP.) U MEepENnoJHeHNH KaJIbKyIsaTopa (4uc-
no OGonbme, uyem = 9,9999999 . 10°°, nubo MeHbile, ueMm
1,0000000 - 10~ °°) Ha WHAMKATOpEe BHICBEUMBAETCHA CHUTHAN OMMG-
kxu ETTOI’ (or aHmIMiicKoro — omnbka) .

Pabora KanbKynATOpa B aBTOMATHYECKOM pEXHME 1LIeJ1ecoo6-
pasHa AJiA OJHOKPATHBIX BbiuMcileHU. [IOBTOpAIOIIKECA BHIUMCIIE-
HUA yOoOHee BBIIONHATH MO IpOrpaMMe.

Pabora ranvkynaropa e pewume “IIpozpammuposarue’’.

O6imue ceenennsa 06 3TOM pexxMMe JagUM Ha IPUMEPE HECIIOXK-
HOHM IporpaMMel, 0 KOTOPOH KalbKYJIATOP BRIUMMCIHUT IUIOLIAIb
Kpyra c guamMeTrpom d*.

* 9ror npumMep OOBIYHO NPUBOAAT B MHCTPYKLMH IO SKCIUIYyaTalHH MUK PO~
KaJbKYJIATOPa.
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dopmIa IJIA ILIOLIAAKX Kpyra M3BecTHa: § = nd? (4. Ecin 1o
Heil BECTH pacyeT BPYUHYI0 (aBTOMATHYECKHII peXHUM), TO cieayer
CHauala BBECTH BEIMYMHY d B peructp X (manpumep, d = 3),
najiee HaKaTh KJIABUILIM

F x| F X X 4 | |=

HuaukaTop MoKa)keT pe3ynbTar BeluMcieHuit: 7,0685832.

B ‘'TakoM ke MOpANKE B KaJIbKYJIATOP BBOJHUTCA MIporpamMmma
1A BbIUMCIIeHUA Ivtoagu kpyra. OHa B BuAe OTHEJIBHBIX KOMAaHT,
pacrionaraeTcs B CIIELMaJIbHOM IporpaMmMHoi naMaTte. Kaxnasa ko-
MaHIa 3aHVIMAaeT CBOK AYeHKy IIaMATH, KMeeT CBOWA HOMEp, Ha3bl-
paeMbl# agpecoM. Beero takux aveek 98 — or 00 mo 97.

TTocne nepeBoAa KalbKynATODa B PEXXUM IPOr PAMMMPOBaHUA B
paBoM yrily HHAuKatopa 3aropurcd 00, T. e. cueTUMK ajpecoB
yCTaHOBUTCA Ha HYJIEBYI0O OTMETKY. BBOJ Kaxmol HOBOH KOMaHIbI
6yzer yBeiMuuBaTh Ha 1 cofiep)kuMoe CYeTUHKa aZipecoB.

Bsog nporpaMmbl HauMHaOT ¢ Haxatua knasuwu(F | Ha uupn-
Karope HuYero He HM3MEHHTCA, TaK KaK 3Ta KJaBHLIA CaMOCTOA-
TeNBHOrO 3HaueHUs He umeeT. CegoM 3a Hell HaKMMAawT KJIaBULLY
; B JIeBOM yIJly HHAMKATOpa 3aropaerca 22, oO3Havalollee
KOJI ollepalliii BO3BeIEHHMA uMciia B KBagpart. [loaBneHue Koga ore-
pauyy yKa3bplBaeT, YTO KOMaHa 3aHeceHa B NPOTrPaMMHYI0 NMaMATh
(ﬂqglﬁxy 00) . OnHOBpeMeHHO B NPaBOM YIIIy MHAKKATOpA 3aropUT-
cA ‘

22 01

BHOBL HaXXUMalOT KnaBnmy, a 3a HeHl —.Kon 22 caBuHeTcHA
BIpPaBO, a Ha €ro MecT MNOABUTCA uuciio 20 — KOJ 3aChUIKH YHCiIa
7 B perderp X. CueTunk agpecoB nmokaxer 02 — agpec cliefyomiei
KOMaHb! »’yMHOXHTD

20 22 02

HaxxaTne xjaBniiu @ cABUTaeT BIIPABO o6a NpeasIgyLMXx Ko-
Ia, BbISLIBAET CjleBa HAa MHAUKATOpE KOJX ONepanydd YMHOMEHHA:
12 u Tekyiee cocTosHKUE cueTunKa agpecos: 03

12 20 22 03

Tak Kak HHOMKATOP OTOOpaXkaeT KOIbI TOJBKO TPeX MOCieno-
BaTeJIbHBIX _KOMAaHI, TO 3aHeceHHe uucia 4 B perucrp X (Haxkarue
xnapuum | 4 [ ) AacT chaenyollee H300paXkeHHe Ha HHAUKATOpe:

04 12 20 04
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Brruucnenue ruiomasy Kpyra 3aKaHUMBAETCH onepgliued nene-
HuA (kozx 13)

1
1
L3 04 12 05

3aBepiuieHye BbIYMCIIEHHWH IPOMCXOAUT MO KOMAHIE OCTAHOBA
|C/1'I| , KOTOpadA cTaBUTCA B KOHIe rporpammsbl. Kiasuuia IC/I'II
("cron/mycK’ ) TaK)Xe 3anyckaetr KaJIbKYJIATOP Ha aBTOMAaruuec-
KU cueT 110 IporpaMmme, HaXOALIENCA B ero NamMsaTH.

Yro6pi obecrieuTh BO3MOIKHOCTb MHOI'OKPATHBIX BhIMHCIEHHI
C pa3HbLIMM HCXOIHBIMH HAaHHBIMH, MPOrpaMma KaxIbli pa3 noJIx-
Ha BO3BpalllaTbCAd K cBoeMy Hayajly. Jjs 3TOro nocsie KoMaHIbI

[CZHI HaxpmaioT kinaBuwun: | bI1 @ {E (nepexon x agpe-
cy 00).

BosBpaT KaibKyJATOpa B aBTOMAaTHYECKUI peXHM Mocle 3a-
HeceHUd NPOrpaMMbl OCYILUECTBIIAETCA KIaBHIIAMH E] u .
YroObl cueT HayaJiCAd € HAYUIbHOM KOMaHIbLI HAalueH MPOrpaMMbi,
pacrniosiokeHHOH 1o agpecy 00, Hakumaerca KnaBulla B/0
(”’BoaBpar Ha 0”’) .

Breluncnenve mnowazu Kpyra no nporpamvme TpedOyer TOJIbKO
BBelleHua B peructp X guamerpa 3 M HaxaTusa kiasuwm [C/I] ,
3anycKapuled KanbKyJjaArop. Yepe3 HECKOJIBKO CEeKyHI Ha WMHIW-
Katope rioABUTCA pe3ysbTar: 7,0685832.

B OonblMX CIIOXHBIX NPOrpaMMax MHOrO HCXOOHBIX HaHHBIX
U noanporpamm. IIpu HX cocTaBJIeHHH HCIOJIB3YIOTCA aJpecyemble
peructpbl namATH (oT 0 1o 9 u A, B, C, D), xoMmaHibl NPAMbBIX U
KOCBEHHBIX MEepexolioB, KOMaHAbl OpraHM3aluM LIUKIJIOB, a TaKXe
CTeKoBble pervucTpel X, Y, Z, T, B KOTOPLIX IOCiefOBaTelbLHO 3a-
INMCaHHAaA MHPOPMAUMA MOXET CYMTBIBATBCA TONLKO B o6GpaTHOil
Moc/1e0BaTEILHOCTH.

B Hamell xkHMre nomeieHs! NpUKJIagHbie porpamMMbel And 6a-
JIAHCUPOBKU. B 3arosioBke mporpaMmmsbl [aeTcs ee Ha3BaHHe B He-
CKOJIbKO CJIOB, NOACHAKIUe ee cyTb. [logpobHoe onucaHue TOroO,
YTO JeslaeT mporpaMma, OOLIYHO NpPUBEAEHO OTHENbHO B TEeKCTe
pa3perna, rge IoMellleHa IporpamMma. 3a HOACHAUIMMU CIOBAMU
nepevyrciIfieTcd MCXoAHadA MHMOpMALUA IUIA PACYETOB. 3areM cile-
AyeT caM TeKCT IpOTrpaMMbI ¢ aJpecaMu, KOMaHIaMH, KoOaMU, He-
roJib3yeMbIMH perucrpamu namaTtu. Ilocne Texcra paercs HHCTPY K-
1Hsi GaaHCUPOBUIMKY IO TIOJIL30BAHUIO IIPOrpaMMoii. B xoHue oniw
CaHHA IMPUKJAOHOH NPOrpaMmbl NOMeELAeTCA KOHTPOAbHBIN MNpu-
Mep C KOHKPETHBbIMH 3HAYEHHAMM HCXOAHLIX IaHHBLIX M MOJIYYao-
LIHMMCH pe3ylbTaTOM.

PaboTa ¢ MNpHKIagHBIMM IIpOrpaMMmamu TpebyeT TIATenRbHOM
[MOroTOBKH K HEKOTOPOI'O HaBLIKA.

Ilpe>kae yeM NPUCTYNUTH K paboTe ¢ KanbKyJIATOPOM, HEOOXO-
O¥MO NPOBEPUTh IO TeCTy KOHTPOJA ero QpyHKUHOHHpoBaHKHe. OH
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IPUBOANTAA B MHCTPYKIMM [0 3KCIUIyaTallu Baimero MMKpoKasb-
KyJATopa.

Haubonee oTBeTCTBEHHBIN 3Tal BBIYHUCIEHHH O IIporpaMmMaM —
BBOJ ee B MaMATh KaIbKyJATOpa. BBORAT mporpamMmy, HaKUMad
KJIaBHUIM, 3alyvcaHHbple B TeKCTeé mnporpammsel. [IpaBnnbHOCTE BBI-
MOJIHAEMbIX AeHCTBUI KOHTPOJHMPYIOT 10 HHAUKATOPY.

Ecnu npu BBOje mporpaMmsul OOMYIIEHbI OIUMOKH, YTO BHIAB-
jifieTcA TpH pelleHHH KOHTPOJIbHOrO IIpUMepa, TO cllefyeT IpoBe-
pUTh BBINOJIHEHHE KaKAOro wara nporpammsl. s 3Toro B pexur
Me aBTOMAaTHYeCKOH patoTsl ciiellyeT BepHYTh [IpOrpaMMy K Hayaly

( [ OI [OI ), IepeBeCTH KalbKYJIATOP B PEXHM IIpOrpam-
MHPOBaHUA U, HOKUMAA KIIaBHILY , IPOBEPHUTH 3aMHCh NPO-

rPaMMBbI B KaIbKyJsTOpe. Bece KoOpl KOMaH[ U UX afpeca AOJKHBI
B TOUHOCTU COOTBETCTBOBATh TEKCTY MPOrpaMMEL.

Omunbxy, AOMylLIeHHble P BBOJE NPOrPaMMbl, MOYKHO HCIIpa-
BUTb. JIj1g 3TOro BRI3LIBAETCA OLIMOOYHAA KOMaHNA HaXkaTheM Kila-
BHI1I 285071 . TIpy Ka>kZIOM HaXKaTHH 3TUX KJIaBHIU colep-
>KMMO€ CYeTyuKa aJpecoB KOMaH], COOTBETCTBEHHO YBEeJIHYHMBAETCH
WIM yMeHbHIae€TCA Ha efuHuLy. McnpaBnenne ommOKY B afpece ne
pexona Tpebyer COABHHYTb nuq)opmaumo Ha JIBa 1nara 4 [OBTOPHUTb
BBOJ, KOMaHIbl ¥ CIIEAYIOUIHiA 3a HeM anpec nepexozna. [Ipu 6oms-
11O pasHHMIe apecoB OMHMOOUYHON M TeKyIueli KOMaHI HY>XHO BOC-
T0JIb30BAThCA KOMAHJION Ge3ycioBHOTO mepexona |BII| mocie me
pexona B pexum ~ABTOMaTHYeCKas pabora’. HaxxumaeTca KjiaBU-
ma II_SII , a 3areM DUQpPOBbIEe KIaBHIIH, KOTOpBIE obecreuaT
repexo]] Ha Hy>HbII aapec. [Tocne Bo3BpauleHusa B pexxum TIpo-
rpaMMMpOBaHUe” Ha MHAUKATOpE MOABATCA KO U ajpec oiwmnboy-
HOl Komanpl. OHa yOupaeTcA ¢ UHIMKATOPA HaXKaTHeM KJIaBMIUHA

. JInA UCKIIIOYEHUA KaKO-nubo KoMaHAbl U3 IIPOrPAMMBI
crezyeT IepedTH Ha ee agpec, a 3aTeM HaXaTh KJIABUILHN: u
(ueT onepaunm) .

Bce npuBeleHHble B KHHIe NPOrpamMMbl C TOYHOCThIO 10 06o-
3HAuYeHui roafArcA WA MukpodBM “Onektponuka” B3-34, MK-56
u MK-54. OTHenbHbIe TOXACCTBEHHbBIE 10 CYLIECTBY ollepanuu, 060-
3HaueHHble HA 3THX TUINAX KaJlbKYJATOPOB [0-PasHOMY, C LEJbIO
yHUpUKANMH TpUBENeHbl K 0003HaueHHMsAM KanbKyaaTtopa B3-34.

A uMeHHO:

- 1. Onepauusa nepecsUIKM YUcesl H3 OJHOrO perucTpa B Ipyroi
Bt o6Gosnauennr 1

TIN —=>x WUIIN;

x =>TIIN TIN;
—> <«

X €y HXY >

2. Omnepanusa KOJIBLEBOro IepeaBIKeHUsi MHGOPMaUHMK B CTe-
ke obosnaueHa |F,
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3. Ormepaiuy BBIYMCIEHUA OOPATHBIX Tpnronomgfpmecxnx
byHxmii: -
sin~! o6o3HaueHk! ar sin;

cos™! ar cos;

tg™?

PasBurte mporpaMMHupYeMbIX MHKPOKAILKYJIATOPOB HIET HO
NyTH yBEJIMYEHUs ITPOrPaMMHOM NMaMATH, UCNOJIb30BAHHUA BCTPOEH-
HOro HOJIYNOCTOAHHOIO 3aloMUHawilero ycrpoiicrBa (IMII3Y).

B ominuve OT OIEpPaTMBHOrO 3allOMHUHAIOLIETO YCTpoHCTBa
(O3Y) OHO CHOCOOHO JINTENILHO XPaHUTh HHPOPMALMI0 MpU OT-
KJIIOUEHUH HUCTOYHHMKA NMUTaHWA. B mo60ii MOMEHT M3 HEro MOIKHO
cuyutaTh B O3Y MHKPOKAILKYJIIATOpA OOHY H3 paHee 3alMCaHHBIX
nporpamm.

K cpeacrBam MexaHH3alLMH M aBTOMAaTHU3alMu GoJjiee BbICOKOIO
YPOBHA OTHOCATCA: YNPABJIAIOILIME U BbIYMCIKTEIbHbIE MHHUE-OBM,
J1a3epsl, aBTOOAIaHCUPYIOIIME YCTPOMCTBA.

ar g,



TJIABA 2

CTATHYECKAS BAJIAHCUPOBKA

Komnaexcho paccmorpeHst MeTOObl, TOYUHOCTb U CpeocTea CTa-
TUYeckol 6anaHCUPOBKU; OAWTCA Cnocobbl onpedeneHus Macco-
8blX U 2e0MeTPpUYeCKUX NAPEMeTPO8 Tes 8PAULeHUA.

2.1. OCHOBbI CTATHYECKO¥ BAJIAHCHPOBKH
PU NOMOMH CHJI TAKECTH

Cratnyeckasi OaraHCHpoBKa — OallaHCHpOBKa, MPHU KOTOPOM
ofpenenseTcA M yMEHBUIAETCH IJIaBHBIM BEKTOp AucOanaHcoB po-

TOpa, XapaKTepHU3YIOILMI ero CTaTHuYecKyl HeypaBHOBEIUEHHOCTD.
I'niaBHBIN BeKTOp AMCOATIAHCOB POTOPAa MOHO OIpedeNuTh HpH I0-
MOILIIM CHJIBI TAXKECTH Ha HeBpalllalolleMCA POTOpe WM Ha Bpailaio-
LIeMCH POTOpe B JTUHAMUYECKOM pPEKUMe.

Huxe Oymer paccMoTpeHa cTatHdecKas OanaHCHMPOBKA NPH ITO-
MOILM CWI TAKECTH Ha HeBpalllaillieMCcH pOTOpe, a CTaTuyeckas Oa-
JIAHCHUPOBKA B IMHAMHYECKOM pe>XXume — B II. 3.

ITonouM HA TOPU3OHTAILHYIO [UIOCKOCTh CTaTHYeCKHU Heypas-
HOBelleHHbIH poTrop. OH HayHET KATUThCA IO IUIOCKOCTH H, CAeJaB
HECKOJIbKO 0BOpOTOB BOKpYr OCH, OCTAHOBUTCS, 3aHAB yCTOWYY-
Boe ToJiokeHue. JIBumeHMe pOoTOpa IIPOUCXONUT MOJX HeiiCTBHEM
MOMEHTA CHJI TAMXeCTd. 3HaueHMe MOMEHTA CWI TAXECTH OTHOCHU-
TeJIbHO OCH, IMpoxXojdlleil yepe3 Touky O (puc. 2.1, a) nepnenau-
KYJAAPHO IUIOCKOCTH PUCYHKA, PaBHO IIPOU3BENEHHIO CHIIBI TAXECTH
mg Ha ruiedo s . Pacctosinne h omnpenensercd Kak IIPOEKUMA 3KC-
HEHTPUCHUTETa MACChI € or Ha OChb ¥, T. €. h = e orcos . Torna momeHT
CHJI TAXKECTH

Mg= ecrmgcos{//‘.

MowmeHT M, meiicTByeT 0 TexX Iop, Noka Touxka 0, (puc. 2.1, 6)
He [IepeMeCcTUTCA BHHU3, B yCTONYHMBOM IT0JI0’KEHUU MOMEHT CHII TH-
J)KeCTH OTHOCHUTEILHO IPOJOJbHOM OCH paBeH HyIi0, TaK Kak
cosy = 0. HibkHsaA TOYKa IMOKa3pIBaeT yroj aucbasiaHca B CUCTeMe
KOOPAMHAT, CBA3aHHOH C pOTOpPOM, MM, KaK TOBODAT, TAXeNoe
MECTO poTopa. ’

YroOpi cOalaHCHPOBATh POTOP, €ro HEOOXOIHUMO MOBEPHYTh Ha
90° ¥ NpUBecTH TAXKEIOE MECTO B FOPHU3OHTAIBHYIO IUTOCKOCTH. B

49



8

Puc. 2.1. Crarnveckan GanancHpoBKa

[IPOTHBOIIOJIOXKHOM Touke O, (puc. 2.1, 6) Ha paguyce Q0, = rg
YCTaHOBUTh KOPPEKTHPYIOLIYI0 MacCy mjg, CO3HAlOUIyld MOMEHT
CIIbI TAXKECTH FxMig= eermg. Jobusmes cocrosHua Ge3pasnuy-
HOI'O paBHOBECHs, MMOJIyuMM 3HadeHue IJIaBHOrO BeKTopa nucbaman-
COB poTOpa:

Der=meegr =myry.

Jns omnpeneieHHUA TIIABHOTO BEKTODA OMCOaIaHCOB MOJKHO HC-
I10J1b30BaTh MU ApPyrue JABHXXEeHHNA poropa: MOBOPOT BOKPYI' HEIO-
IBVDKHON OCH POTOPA, liepemellieHre OCH POTOpPa OTHOCUTENIRHO He-
MOABH)XKHOH OCH WIM TOUKH, IlepeMellieHHe OCH pOoTOpa B MPOCTpaH-
cTBe.

Ilpumep. Porop maccoit m = 40 xr cbanaHcHpoBaH CTaTH4YeCKH KODPPEK-
THpyIoLLeil Maccoit mg = 8 r Ha paguyce ry = 300 mm. ‘Heobxoagumo onpene-
JIMTh 3HAYEHME IJIABHOTO BeKTOopa Auc6anaHCcoOB H 3KCLEHTPUCHTET LIeHTpa Mac-
cbl poTOpA.

T'nasHb1 BeKTOD AMcbanaHcoB

Der = mitg = 87200 mm= 1600 r - mm.

SKCLUeHTPUCHMTET LIEHTPa MacChl poTopa

. _Der  1600r-mm _ 1600r-mm
T m 40 xr T 40000T

MeToap! orpeleieHnsas KOPPeKTHPYIONIel Macchbl PU CTaTHYeC-
Koi1 H6anaHcHpoBKe. 3HaueHNA KOPPEKTHUPYIOIEH MaCChl IPK CTaTi
yecKoit 6alaHCUPOBKE HaXONAT PACUETHBIM H IKCIIEPUMEHTATIbHEIM
MeTOoJaMH.

Ha npenBapuTelbHO HAaCTPOEHHOM CTaHKe MJIA CTaTHYecKoil
6a1aHCUPOBKYM Ha JAHHEIA TUII pOTOpa 3HauYeHHe KOPPeKTHPYIoLen
MAacchl OMpeNeNAT o MOKasaHWAM WMHAMKAaTopa Aucbananca, ue
Ha IeleHUsA KOTOPOro CBA3aHA C €IUHUIAMM KOPpeKUWH, T WIH
I+ MM.

JKCNepPUMEHTAIBHBIE METO/bI OMpeTleNIeHus KOPPEKTHPYIOLen
MACCHI TIPH CTATHYECKOH OanaHCHpOBKe HCIONL3YIOT B CTaHKax 6e3
HHOMKaTOpOB aucbananca. K axcrnepuMeHTalIbHBIM OTHOCAT METOAbI
noxpbopa ¢ npobHoI K1 6e3 Npo6HOH MaccChl, a TAK)Ke METOJl KpPyro-
soro ob6xona.
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Puc. 2.2. YcroirmmBoe paBHOBeECKE pOTOopa

Mero0 noo6opa 6e3 npobHOU maccol
3aKJII0YaeTCA B IOC/IENOBaTEILHOM IOCTa-
w° HOBKeE PasiiNdHbIX KOPPEKTUPYIOLIHMX MacC
B JIETKOM MeCTe poropa, IIOKa He Oyner
JOCTHUFHYTO IIOJNIOXKEHHE 0e3pas3yiyHOro
paBHOBecHsa. DTOT MeTOh, HanGoJiee MIPoOCT,
HO JOCTaTOYHO TPYIOEMOK.

Mero0 noobopa ¢ npoOHOU MACCOU COCTOUT B NMOCTAaHOBKE Ha
HecGaJlaHCHPOBaHHbII POTOP NPOGHOM MACChI Mpp Ha PafHMycCe Inp.

/77”/ g

Maccy mypp cTaBAT 1og, yriiom 90° k Taxenomy mecty. CoBMeCTHOe
JeCTBMe MOMEHTOB CWI TAXeCTH POTOpa M NPOGHOM MAacChl BhIBe-
JleT poTOp M3 paBHOBECHA. POTOD [TI0BEepHeTCA HA YroJ ¥ OTHOCHTEb-
HO BePTHKaJIbHOH ocH H 3aiiMeT HOBOE YCTOMUYMBOE paBHOBeECHE
(puc. 2.2) . B ycToHYNBOM IOJIOKEHUH MOMEHT CHII TSIXKECTH pPoTOopa
paBeH MOMEHTY CHJI THYKEeCTH MPOOHOM MacChl:

Dexgsiny = myprppgcosy.
N3 aroro i)aBeHCTBa OIIpe/ieNIuM TJIaBHbIH BeKTOp AucOaTaHcos
Doy = mpprppctg v

Y 3HayeHUe KOPPeKTHPYIoLeH MacChl

7o
my = mnp—r;p—- ctg .

ITpobuyio Maccy BbIOMpaIOT TaK, YTOOBI OHA BHI3LIBAIA TIOBOPOT
Hec6anaHCUPOBAaHHOTO poTopa Ha yro 30 ... 40°.

IIpu cratuueckolt GanaHCHPOBKe MAPTHH POTOPOB HOAOHUPAIOT
MOCTOAHHYI0 IPOOHYI0 Maccy, KOTOPYI0 OMpeleNsaoT IIpy OanaHcH-
pPOBKe 11€pBOro poTopa. PacueT xoppeKTUpyomiell Macchl AJif BCex
POTOPOB BeAyT NO YIPOUIEHHOH popmyIie

mg= actgy,

Toea = Mypyifnp/rk — MOCTOAHHBIA KO3 ULKEHT.

Mer00 Kpy2068020 06x00a LIMPOKO PACHPOCTPAHEH B Gaadcupo-
BOUHOU TexHuKe. Ero NMpuMeHAT HJiA OIpedesieHHA OUcOaIaHCOB
pOTOpPOB, HAXOISIIUXCA B COCTOAHMM 0€3pa3lInyHOro PAaBHOBeECUA
mpu j06omM yriopom nojoxeHun. Takoe cocrogHue Habmwogaercs
KaK y HecOaJlaHCHPOBAHHBIX POTOPOB, TAK H Yy POTOPOB IIOCIe CTa-
THYECKOW OalaHCUPOBKHM pPAaCCMOTPEHHLIMH BbIilleé METOHAMH.

MeTtonuka GalaHCUPOBKH 3aKJIIOUAETCA B clienywiieM. OXpyxk-
HOCTb POTOpa B IUIOCKOCTH KODPEKLHH HEeJIAT Ha BOCEMb DPABHBIX
yacTel M HAaHOCAT MeJIoBbIe MeTKH 1, 2, ..., 8. Potop ycranasnuBsaiotT
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Prc. 2.3. Fpaduueckoe onpeaenenke HeypaBHOBEIIEHHONR MacChl

Ha 6GanaHCMPOBOYHBIA CTAHOK TaK, YTOOLI MeTKa I HaXOJWIach B
ropu3CcHTAILHON mwiockoctu (puc. 2.3, a). B touxe I ropbupaioT
Macey m;, KOTopas IoBOpauMBaeT POTop Ha yron 45° u npuBomur
B TOPU30HTAILHYIO IUIOCKOCTE TOuKy 2. [lepByw maccy .CHUMawT 4
B3BemMBaloT. B Touke 2 noxbuparot HOBYI0 MACCy 1, , BBISbIBAIO-
11y NOBOPOT POTOpa TakKe Ha yroia 45 , U TaK IJIA BCEX TOueK.
B pesyasTaTe Mmojayyai0T 3HaueHWA HeypaBHOBeLIEHHBIX Macc M,
msy, .., Mg, NOBOPAYMBAIOLIUX POTOP HA OJMH M TOT e Yo

3HaueHde M yrojl KOppeKTHPYHIUeH MacChl HAXONAT I'paduvec-
KuM crocobom. [jiAa sToro crpoAar rpaduk (puc. 2.3, 6). Ilo ocu
abcupce OTKIAANBIBAIOT yI'OJl INOCTAHOBKHM (WJIHM HOMED METKH) He-
ypaBHOBELIEHHOH Macchl, a8 10 OCH OpAUHAT — 3HayeHHe HEYyPaBHO-
BenleHHoM Maccsl. [losyueHHbie TOUKH COeTUHAKT IUIaBHOH KPHUBOH,
nopobHoii cunycoune. Ha xpuBoil HaxoasaT TOUKu A U B, cooTBer-
CTBYIOIME MUHHUMAIBLHOMY M pyy 1 MAKCHUMANBHOMY M paxe 3HAUE-
HUI0 HeypaBHOBEILIE€HHON MacChl.

HwkHAA TouKa KpuUBOM A yKasbiBaeT THXKejloe MecTO poTopa.
MoMeHTBI CHWI THXECTH DOTOpAa ¥ HeypPAaBHOBEIIEHHON MAcCChI M yyy
B 3TO¥ TOYKe HallpaBJIeHbl B OJHY CTOPOHY M CO3al0T MOMEHT

Mgy = Dexg + Myuulig- -

MOMEHTBI CHJI TAXKECTH POTOpa M HEypPaBHOBEUIEHHOH MacChl

Myake B TOUKe B HanpasjieHbl B IPOTUBOIOJIOXKHbBIE CTOPOHBI. OHK
CO3Jal0T MOMEHT -

Mgp= Myake’k8 "D

W3 paBeHCTBa YIJIOB IICBOPOTa POTOpA ClieflyeT pPaBeHCTBO MO-
MEHTOB M gd= M g B »-OTKyZia HaXOAMM 3HaueHue IJIaBHOT'O BeKTopa
IMcbanadcoB:

1

Der= '2_ ("M maxe =M ) Tk

1 KOPPEeKTUPYIOoLeH Macchi

— 1 —
mg = 5" (" maxe — 7 vy ) -
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2.2 IOTPEMHOCTH CTATHYECKO# BAJIAHCHPOBKH

TouHOCTh, OTIpeeNieHNA 3Ha4YeHHsA U yrjla KOoppeKTHpyouleh
Macchl orpannﬁmae*rca NOTrPeIIHOCTAMM, BO3HHKAIOLUMH IIpH CTa-
THYecKo# OaaHcuposBkKe. K HuUM oTHOcATCA: 1) OoTKIOHeHUA (op-
Mbl HECYHIMX M OINOPHBIX MOBEPXHOCTEH poTtopa U GaJIaHCHPOBOY-
HOro craHka; 2) nmedopmalMa NOBEPXHOCTEH; 3) TpeHHe Mexay
3THMM IIOBEPXHOCTAMH. ]

ITozpewnocty craruveckolt 6anGHCUPOSKU, GOIHUKAWWAA 34
cyer OTK/AOHeHUA (HopMbl HECYWUX U ONOPHBIX NOBEDPXHOCTel po-
Topa u 6anaHCUPOBOUYHO20 CTaHKA. B KauecTBe HeCYHIHX B OO PHBIX
HOBEPXHOCTEH IPUMEHAIOT IMWIMHAPHYeCcKUe, chepuyeckKue K Iuioc-
Kue nosepxHocTd. Ilon oTkiioHeHNeM (HOrPEIHOCTHI0) QOPMEI HO-
HHMAJOT HECOOTBETCTBHEe MexAy (PopMOH peasibHOM IOBEPXHOCTH
u ¢POPMOII reomMeTpHYECKON IIOBEPXHOCTH, 3aJaHHOH YepTexKoM.

K sneMeHTapHbIM OTKIIOHEHHMAM (POPMBI IHIHHAPHUYECKHX IO-
BepPXHOCTell OTHOCATCA: OBAJIbHOCThH, OrPaHKa, KOHYyCOOOpa3HOCTH,
HM30THYTOCTb 4 Ap. A chepHyecKUX NOBEPXHOCTE OTPAHUUNBAIOT
OTKJIOHEHHE OT (POPMbI IPOGMWIA, ONpenesAKwIeecs HAMOOILIIHUM
paccTossHUEeM OT KOHTypa pealbHOra npodwis Ao MNpHIerawoiiero.
HeriockoctHOCT, ¥ HENPAMOJIMHENHOCTh — OTKJIOHEHHe (hopMEl
IUTOCKHX ITOBEpXHOCTeH.

QsieMeHTapHBIM OTKJIOHEHHeM IIOBepxXHOCT# 000l ¢opMel,
HMeIolLllel XapaKTep MePHOIHYECKH YePeOyIONIUXCsA BO3BBIILIEHUA K
BUIAINH, ABJIAETCHA BOJHHCTOCTh. BhICOTa HEPOBHOCTEH BOJIHHCTOCTH
M 11epOXOBaTOCTH IIPUMEPHO OJWHAKOBAa, a IIard BOJIH Pa3JIM4HBI.

Hecyiie u ornopHbie NMOBEPXHOCTH POTOpPa U OTaHCHUPOBOYHO-
ro ctaika usrorasnusaior o III ... V crenenu Tounocru. Ilpemenn-
Hble OTKJIOHEeHUA (opMEbi NoBepxHocTell cocrasinsaior 0,6 ... 10 MxM.

B xauecTBe IpuMepa pacCMOTPHUM BIUAHHE HEIUIOCKOCTHOCTH
OIIOPHOM IOBEPXHOCTH HA TOYHOCTh CTATHYECKOH 6GanaHCHpPOBKM.

IMon nelictBMeM MOMEHTA CHIIBI TAXECTH HeCOalIaHCUPOBAHHBIN PO-
top (puc. 2.4) cCTpeMUTCA MNOBep-

HYTBCA BOKDYr OCH IO 4acOBOH
crpenke. OAHAKO HEIUIOCKOCTHOCTb
[IpernATCTBYeT 3TOMy ABibKenuio. Po-
top 6yOeT HaXONWUTHCA B paBHOBeEC-
HOM COCTOSAHHMH OTHOCHUTEJIbBHO TOYKM
O'. MoMeHT CWIbI TSDKECTH poTOopa
ypaBHOBELIUBAeTCA MOMEHTOM CHIIBI
TAXKECTH KOPPEeKTUPYIOLeH MaccChl:

m0,0'g =my (ry + 00')s.

Puc. 2.4. [orpewnocrs CTaTH4eCKOi GanancHpoB-
x# 00’ npu HEMIOCKOCTHOCTH ONOPHO# NoOBepXx-
HOCTH CTAHK3
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Paccrosinuie OO’ monaraem paBHEIM HYJI0, TaK Kak OHO HaMHO-
r0 MeHblIe pajuyca KOPPEeKUHH. U3 puc. 2.4 BugHO,/uto 0,0’
= eepr —00'. Toraa rnaBHbI BEKTOP JHCOUIAHCOB

Doy =mpry + m0O’,

rae mOO' — NOTPeuIHOCTh CTAaTHYECKO# GalaHCHPOBKM OT HEIUIOC-
KOCTHOCTH OIOPHOM NTOBEPXHOCTH CTAHKA.

1A yMeHbUIeHMA IIOTPELIHOCTH CTaTUYeCKOH OGanaHCHPOBKHY,
BO3HMKalOnlel 3a cyeT OTKJIOHeHHMA (opMbI HECYHIMX U OIOPHBIX
MOBEPXHOCTEH POTOpa M OaIaHCHMPOBOUHOIO CTAHKA, NMPHMEHFAIOT
clIenywoIui cnocob.

Ilocne GanaHCHPOBKH pOTOpa AO COCTOAHUA 0e3pa3iHyHOTo
paBHOBECUA B TFAXKEJI0€ MECTO POTOpA, YCTAHOBJIEHHOE B TOPU3OH-
TAJIBbHYIO ILIOCKOCTh, BHOCHAT HeyDaBHOBEIEHHYI0 MACCy, BRI3bIBAIO-

myio nosopot poropa Ha 20 ... 30°. 3atem poTOp MOBOPAYMBAIOT HA
yron 180° u B ;erkoe MecTo BHOCAT HOBYIO HEyPaBHOBELIEHHYIO
Maccy, KoTopasa IIOBepHeT pOoTop Ha TOT e yroi. Ilonypasuuua
MeXOy 3THMH MaccaMH KOMIEHCHPYET MOrpeluHOCTh CTATUYECKOH
GarlaHCHPOBKH.

ITlozpewinocte crartuueckol 6AAAHCUPOSKU, GOIHUKAIOWGER 3a
cuer OeiopMayul HeCywux U ONOPHbIX NOGEPXHOCTel pOoTOpPa U 6a-
NAHCUPOBOUHO20 crakka. Hecyinyme M oONOpHBIE NOBEPXHOCTH B
MecTe CONPUKOCHOBEHWA NMOJ, NeHCTBHEM CHIbI THXECTH ne(opMHU-
pyrorcda. Obpa3syeTcAa KOHTaKTHasd IUIOLIANKa, Ha3blBaemasd 3OHOU
KonraxTa. IlorpemiHoCTs cTaTHUeCKOH OGanaHCHPOBKM OIlpenesd-
€T pasmep 30HBI KOHTaKTa; MOCHEOHAA 3aBUCHUT OT JIKECTKOCTH
H pa3sMepoB HECYILIMX M OIIOPHLIX NNOBEPXHOCTEH pOTOpa U GalaHCH-
POBOYHOI'0 CTaHKa, BEJIMYMHBI CHJIbI THAXECTH. JKeCcTKOCThb omop
noJiHa ObITh TaKo#M, YTOGBI He GBUIO OCTATOUHON AedopMaluH IpH
Harpy>keHHU 5THX IIOBEPXHOCTEH.

IlozpewinocTy craruveckol 60AGHCUPOSKU, SO3HUKGIOWGAA 3G
CUeT TpeHUA MemOy HeCcYWUuMU U ONOPHLIMU NOGEPXHOCTAMU PO-
ropa u banancupoeounozo crarka. Hecyliasa nosepxHocTs nepeme-
L1aeTCA OTHOCHUTENIBHO ONOPHOIl INOBEPXHOCTH GajIaHCHPOBOYHOTO
cTaHKa. Bo3HMKaeT MOMEHT CHJI TPEeHUA KaueHUA MIIH CKOJbEHUA,
MNPEISITCTBYIOLMIA [epeMelleHHI0 POTOPa;

Myp= mgrf,
rae r — paauyc Hecyuled nosepxHoctH (uandmi); f — Ko3pouy-
eHT TPEHMd, 3aBUCAINUN OT MaTepuaya, TBEpPAOCTU, YMCTOThI U CO-
CTOSIHHM A TI0OBEPXHOCTeH,

Porop Gyner moBOpauMBaThCH, €CJIM MOMEHT CHJI TsKeCTH Oy-
ner Oonbille ero MOMeHTa cuil TpeHusi. ClleioBaTeNbHO, TOrpell-
HOCTh CTaTHYeCKOH 6anaHCMPOBKH AD OT TpeHUS MeXIy HecyIuMu
M ONOPHBIMH IOBEPXHOCTAMH POTOpa H OATAHCHPOBOYHOrO CTAHKA
Gyner AD = mrf.

ITpumep. Porop maccoit 100 Kr HaXOOUTCH B COCTOAHUM 6€3pazIHuUHOrO

paBHOBeCHsI Ha onopax 6anaHcMpoBOYHOro craHka. Paguyc nands! paBed
50 mm, xosduument rpenus cocraBniAer 0,001, Paccunrarts norpemHocTts cra-
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THUeCKO} GAnNaHCHMPOBKH, BO3ZHMKAWOMIEH 32 CUEeT TpPeHHA MEKAY Hecyiuei M
OIODHOI MOBEPXHOCTAMHU POTOPA 1 6as1aHCUPOBOYHOI'O CTAHKA.

[TorpemHocTs CTaTHYeCKON 6anaHCUPOBKH OT TPEeHHS MEXAY MOBEpPXHOC-
TAMH

AD = mrf=100-10% - 50 - 0,001 = 5000 r - mm.

JInsa onpeneneHWs W ycrpaHeHHs IIOrpellHOCTeil cTaTUYeCcKoM
OaTaHCHPOBKHM, BOSHUKAIOUIMX 33 cyeT edOopMallvy ¥ TPeHHA Mex-
Iy HECYLMMM MU OINOPHBIMH IOBEPXHOCTAMH poTOpa ¥ GanmaHcupo-
BOYHOIO CTaHKAa, IPUMEHAIOT MeTol, Kpyrosoro o6xona. Komnencu-
pyioiiasa 3T NOTrPelHOCTA Macca PaBHa MOJIyPa3HOCTH MaKCHMalb-
HO# U MHHMUMAIHHOMH NMPOGHBIX Macc.

CyMMa PacCMOTDPEHHBIX MOIDEINHOCTEN cTaTHueckoil OamaHcu-
POBKH OIpeAender nopoz 4Yy8CTEUTEeAbHOCTU OGIaHCUPOSOYHO20
CTAHKA [JIA CTATHYeCKOHN OalaHCUPOBKH.

BanancupoBKy Aeranel, He MMEIOIMX COOCTBEHHBIX HECYUMX
MOBEPXHOCTeH, IIPOBOAAT Ha DajlaHCHPOBOYHBIX OlpaBKax. OTKIO-
HEHHUA PacCIioJIOKeHWs] [TOBEPXHOCTEl OIPAaBKH H HAIIMYME 3a30pa B
MOCaJKe BbI3bIBAIOT [OOMOJIHUTENIbHbIE ITOIPEelIHOCTH CTATHYECKOH
OalaHCHPOBKH.

PaccMoTpruM \BIMAHUE pPafgHaIbHOTO OHEHMA § TIOCAJOYHOI MHO-
BEePXHOCTY OTHOCHUTEJILHO 1and onpaBKH HA TOUHOCTH CTaTHUeCKOH
GanancupoBxu. [ycTs, HanpuMep, LEeHTP Macchl AeTay O (puc. 2:5)
HOTIONHUTEILHO CMell[aeTCA C OCH onpaBKu O; Ha BenuuuHy § 3a
cueT GUeHNA MOCAJOYHOTO JUaMeTpa. Bo3HMKaeT NOrpenHocTs CTa-
THYeCKOH OanaHcHpOBKH AD.;, pPaBHaA IPOU3BEHJEHUI0O MAacChl e
TaIU m Ha OueHue §, T. e.

ADer= mé.

Hanugpe 3a30pa MeXNy MOCaZOYHBIMH MOBEPXHOCTAMU OETalu
M ONpaBKH S TaK)Xe BbI3LIBAET MOTPEIIHOCTL CTATHYEeCKOoM OanaHcu-
POBKH:

ADeoy = mS.

JnA uexigueHUs BIUAHUA TOYHOCTH U3rOTOBJIEHHA ONPaBOK HA
0anaHCUPOBKY JAeTallell NPHUMEHAKT CHocod KOMIIGHCUPYIOLINX
I'py30B. ) ;

Bravanie OanaHCHUpPYIOT HeTallb CTATHUECKH HA OINpaBKe KOppeK-
TUPYIOIIEeH# Maccoii mg ;. 3areM OIIPaBKy NOBOPAYMBAIOT OTHOCH-
TenbHO nertanu Ha 180°. Hpoaozm’r BTOPYIO 6anaHCUPOBKY OeTalu
Ha OnpaBKe KOPPeKTUDYIoLled Maccoi my,. CHUMAKT KOpPeKTH-
pYyIOie MACCHI Mk H my,/ 2 4 IPOBOOAT OKOHUATENBHYO GastaH-
CHpOBKY Hetayii. Ilocie 3T0ro KOHTPOJNHPYIOT TOYHOCTH OallaHCH-
POBKH, a 3aTeM CHHMMAIOT OCTaBLIYIOCA MACCY Mg, [2. Paccmorpen-
HBIIl MeTOoJ, II0O3BOJIAET He3aBUCHMO OT OCH, OTHOCHUTEIbHO KOTOPOii
IMPOM3BONUTCA CTAaTAYECKAA OaJlaHCMPOBKA, MPUBECTH HEHTP MACC
HeTajl Ha ee FeOMETPHUECKYIO OCh.

Cratuueckyio OajlaHCHPOBKY IPOBONAT OOBIYHO B OJHOM ILIOC-
KoCTH Koppeknuu. Ecnu 3Ta miocKocTh He MPOXOOUT uepes LIEHTP
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Puc. 2.5. NorpenrHocts cratieckoii Ganan- Puc. 2.6, Momentnas HeypasHoBenien-
CHPOBKM NpH PAXHANbHOM GMEHHH TOca- HOCTb, BOJIHHKANOLIAA OpH  CTATHYECKO#H
JXOUHOI NOBEPXHOCTH ONPAaBKH & DayaHCHpOBKE

Macc AeTaji, TO BO3HUKAeT NOrPEINHOCTh DafaHCHPOBKHA — HOTIOJ-
HUTEJIBHBIN ITIaBHBIA MOMEHT AMcOanaHcoB AM D"

I'naBHeI# BeKTOp AMCOaTaHCOB Dor U AMCOATAHC B IUIOCKOCTH
Koppekmun myry (puc. 2.6) obpasywr nBa PaBHBIX, TIPOTHBOMNO-
JIOXKHO HAIIPpaBJIEHHLIX, He Je)KallUX Ha OOHOH IpPAMOH BeKTOpa —
napy BeKTOpoB. MOMEHT maphl paBeH NPOU3BEeXEHUI0 ONHOTO U3
BEKTOPOB HAa pPacCTOAHKHEe MEXIY UX HalpaBieHUsAMH. 3HauYeHHe MO-
MEHTa Mapbl COCTABJISAET OTPEIIHOCTh DATTAHCMPOB KU

AMp = mgrgly.

Ipumep. Potop cGanaHcupoBaH KOPpPEKTUPYOIIEel maccodl mk = 8 r Ha
panuyce 7 = 200 MM B rtockocTH Ha paccroAauuu / = 100 MM Or LeHTpa Macc.
KaxoBo 3HaueHHe NOMOJHHUTEJILHOrO INIABHOTO MOMEHTA AMcGanaHcoB?

3HaueHne AOMOJHUTEIILHOTO INIABHOIO MOMEHTa aucbanaHcoB

AMp=8:200-100 = 16-10° r - mm’

JlOTIONMHUTENILHLIN I'MTaBHBIA MOMEHT IUCcOalIaHCOB He BO3HHKAaeT
NpH CTAaTHYECKOH OGaJIaHCHPOBKE, eClil KOPPEKTUPOBKY Mace Mpo-
BOJAT B ABYX IUIOCKOCTAX KOppeKuUH. 3HaYeHUA KOPPEKTUPYIOIUX
Mace B [IBYX IUIOCKOCTAX PACCUMTHLIBAKT IO 3aKOHAM CTaTUKH. [lnsa
IUIOCKOCTeH, PacIiOJIOKeHHBIX 10 06e CTOPOHBI OT IleHTpa Mace
(cM. puc. 2.6) , KOppeKTUpPYIOLLIMEe MaCChl HAXOAAT 10 GopMyJIaM:

mna 1-i nmnockocTu myy =myly/ (I, + 1)

IUIA 2-8 ocKoCTH My, =myily [ (I + 13).

CratruecKyo OGajlaHCUPOBKY B OBYX IUIOCKOCTAX IPOBOAT B
cllenyomi el Ioc1enoBaTelIbHOCTH.

ITpoBoasT CTaTHUECKYIO OaIaHCUPOBKY B OHHOU IUIOCKOCTH
KOPPeKLUHUH MacCcoi my.

PaccunThiBal0T KOPPEKTUPYIOIIME MacChl B 1-i M 2-i IWUI0CKOC-
TAX KOPPEKIMH 10 NPUBEIEHHBIM Bhllile GOpMyIaM.

YcTaHaBJIMBAIOT pacueTHble KOPPEKTHUPYIOLHEe MacChl my, U
Mg, B 0DeHMX IUIOCKOCTAX M KOHTPOJMPYIOT TOUHOCTb OGalaHcH-
POBKH.

Hponsnonm KOPPEKTUPOBKY MacC ¥ KOHTPOJIUPYIOT TOUHOCTh
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G6asaHCMpPOBKH. IIpyM KOppeKTHpOBKe MacC IyTeM YyMeHbIIeHHA
MAcCChI €e TIPOBOAAT MOCIeOBaTeNbHO — CHayajla B OJHOM, a 3aTeM
B Jpyroii mnockocTd Koppexnuu. IlociemoBarenbHada KOppeKTH-
pPOBKa MAacC MOJIHOCTHIO YCTpPaHAeT JOIOJHUTENbHBIN IIIaBHBIA MO-
MeHT aucbanaHcoB poTopa.

2.3. CTAHKH ISl CTATUYECKO#A BAJTAHCHPOBKH

CraHKH AJifi CTAaTUYECKO! OalaHCUPOBKU OIPeZEIIAIOT IJIaBHbIH
BeKTop auchanaHCcoB poTOpa NpPH ITOMOILM CWIb] TAXKECTH Ha HeBpa-
aIeMca poTope. B 3aBUCHMOCTH OT XapaKTepa ABHXKEHHA OCH
poTopa Npu GaylaHCHPOBKE CTAHKM AENAT HA IIATh OCHOBHBIX I'PYIII

. (ta6n. 2.1). CTaHKH ANA CTaTHYeCKOH OanaHCHPOBKH 0GO3HAYAIOT
oyxBamn CBC ¢ nopAankoBbiM HOMepoM rpynnsi. Kaxaaa rpynna
' B 3aBUCHMOCTH OT KOHCTPYKTHUBHBIX 0COOEHHOCTEl CTAHKOB OeNIUT-
cA Ha NoArpymnisl, obo3HayaeMble CTPOUHbIMHM OykBamu. CTaHKH
IUTA CTAaTMYeCKOH GaJlaHCHPOBKH IIPH MOMOILM CHIIBI THAKECTH IIpoC-
Thl B H3rOTOBNIEHWH U 3KCIUIyaTalli¥, He TpeOylT BLICOKOH KBAJIH-
¢ukanuu oneparopa, OHM HalLUIM LHIUPOKOE NPUMEHEHUE B Pa3iiuy-
HbBIX OTPACJIAX HAPORKHOrO X03AKCTBa.
CraHKH AJIA CTATHYECKOH OalaHCHPOBKH CBC-1. BanancupoBow
Hble CTAaHKH 1-ii rpymnnsl npenHasHauyeHbl IIA GATAHCUPOBKH HETa-
Jieii Ha CaJIaHCHPOBOYHBIX OIIPaBKaX U POTOPOB.

Tabnuua 2.1
Knaccuduxauua cTaHKOB IJIA CTATHYCCKOH 6aIaHCHPOBKH
NpPH IIOMOLIH CHIIbI TAXECTH

Homep | XapakTep nepe- | Onope: YcnosHoe ([Topor Meron,
rpYMNIIbI| Mel{eHUA OCH CTaHKa 0603Hauenue|uyBCTBH-| onpeneeHUs
poropa TeNbHOC-| KOPPEKTUPY-
TH CTaH- | IOLKeid MaccChbi
Ka, MKM
1  Henepemema- Ponuxosete CBC-la 15 ... 30 Oxcnepumen-
eTca HucxoBrie CBC-16 7..15 rtanpHBIM
I'azoBkle CBC-1B

2 Ilepemeinaerca Cdepuuec- CBC-2a 10 ... 20 PacueTHbiit
OTHOCHTEJIBHO  CKafA
HeNMONBMIKHONW  Ynpyras CBC-26
. TOUKHK
3 Ilepememaerca BecwicBep- CBC-3a 5..10 PacuerHnI}
OTHOCHTEJILHO  THKAaJbHOH
HEMOOBHXXHOH  OCBHIO

ocH Becwi ¢ ro- CBC-36
PHM30OHTaJb-
HOI1 ochbio :

4  TIlepememaerca Ilnockoma- CBC-4 2..5 IKcnepumeH-
B HEMIONBIDKHOM panelibHble TaJIbHEIH
INIOCKOCTH

5 Ilepememiaerca . XXupgkocraeie CBC-5 - JKcnepumen-
B [NPOCTPaHCTBE TanbHBH
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Puc. 2.7. Cranok CBC-1

Tpunuun pefictBua craikoB CBC-1 3awsouaerca B IIOBOpPOTE
HecbHaIaHCHPOBAHHOIO POTOPAa BOKPYT HEMOABHIKHOM OCH B ONOpax
CTanKa NoJ fieficTBMEM MOMEHTA CHJT TAKECTH.

TurnoBasi cxXema cCraHka 1-ii rpymmisl NoKasaHa Ha puc. 2.7.

Ha ¢yspameHTHON mnurte I ycTaHOBJIEHBI ABe CTOMKH 2, KOTO-
pble MOJXKHO NepeABUraTh IO HaNpapBiAIMM IUIATel. Ha kKaxmo#
cTOiKe CMOHTMPOBaHa oIopa 3, BOCIPHHUMAIOIIAA HArpysKu u
MOMEHTBI OT CWI TsXelTH HecGanaHcuposaHHOro poropa 4. B ka-

yecTBe onop GanaHcupoBouHLIX cTaHkoB CHC-1 npumMeHsAIoT ponu-
KOBble, JUCKOBbLIE M ra3oBbie ONOpbl. PonuMkoBas onopa CTaHKa
CBC-la cocTouT U3 ABYX PONMKOB C NOAWMIHKKaMK KayeHus. O0a
HOAMIMITHHKA YCTAaHOBJIEHBI Ha HENOJABMXHBIX OCAX B CTOiKe B
TUIOCKOCTH, MepHeHANKYIAPHON ocu poTopa. JuckoBas onopa craw-
xa CBC-16 oTnuuyaeTcA OT POJIMKOBOMH OTIOPHI TEM, UTO OHA HMEET
GonsiINii HAPY>KHBIH AHAMETP, a4 HUCKH PACIIOIOeHb! B Napaiens-
HbBIX IU10CKOCTAX.

Ilopor uyBCTBUTEABHOCTH CTAHKOB C POJMKOBBLIMH U OHUCKOBBI-
MH OIIOpaMH 3aBHCHT OT JHAMETPOB POJIMKOB U uang OaraHcupye-
MOT'0 pOTOpa, PAaCCTOAHUA MEXAY OCAMHU POJIMKOB, TPEHHUA B IOJI-
IIMITHUKAX, TIOFPEIHOCTH (hOpMBI HECYILHX 1 OIIOPHBIX MTOBEPXHOC-
TeH ¥ APYrux IPUYMH.

B xayectBe ra3oBbix onop B craHkax CBC-1B ncrnions3yior no-
NyOXBaTHbIe LIWIMHAPHYECKHE Fa30CTaTHYeCKHe MOMIUIHU K, CI0H
ra3oBoil cMask¥ B HOHIUMITHUKe oOpa3yerca 3a CyeT HOJaud BO3LY-
Xa ¢ U30BITOYHBIM [aBJIEHHEM 4Yepes XUKJIEPHI B 3a30p MeKIAY Lam-
ot u BrmaaeiueM. DanaHcupyemMbIll pOTOP BCIUIBIBAET KU HOJ
DEeNCTBMEeM MOMEHTA CHJI TAXKECTH IOBOPAYMBAETCHA TAXKENLIM Mec-
TOM BHH3. [Topor 4yBCTBHTENBHOCTM CTAaHKOB C ra3oBbIMHM OIIOpa-
MH >KHKJEPDHOTO THIIA 3aBUCHT OT TIOTPEMIHOCTH pDACIOJIOKEHHUA
KMKJIEPOB 0 OKPY’KHOCTH. B MOAIMNHKMKAX IEJIEBOTO THUIIA 3TOT
HEeIOCTATOK OTCYTCTBYET.

Hacrpoiika 6aaancuposournozo cranke C5C-1. B npouecce HacT-
POiiKH OaTaHCHPOBOYHBIX CTAHKOB 1-H IrpynIibl Ha AaHHLIH TN PO-
TOPA BBINOJIHAIT CHeAyIoLide oNepailuu.
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Ha ¢pyHpameHnTHOI IIKTe yCTAHABIMBAIOT CTONKHY Ha PACCTOAHMH,
paBHOM pacCTOSIHMIO MexAy uarpaMu OanaHCHpyemMoro poTopa.

IIpOU3BOOAT OUKHCTKY, CMa3Ky, KOHTPOJIEL PafHalIbHBIX U TOplie-
BbiX OUMEeHMH pOJMKOB KM A¥MCKOB. ONOpHI CUMTAIOTCA FOOHBIMH K
IKCIUTyaTalMu, ecjii OHeHHA KOHTPOJIMPYyeMbIX MOBEePXHOCTeH He
npesbimaior 0,01 ... 0,02 MM, a BpailieHHe NOAWMITHUKOB cBOOO.-
HOe Oe3 3aenaHusA.

YcTpaHAKT HenapaulelbHOCTb, HefepleHIUKYNAPHOCTh ¥ Heco-
OCHOCThL OHOp CTaHKa. [IpenesipHbie OTKIOHEHHUS 3THX MapamMeTpoB
Ha gjmHe 1 M He mospxHbl npeBbimars 0,04 ... 0,06 mm. K rasossim
onopaM OpeabABseT Gojee BhicOKHe TpeGoBaHuA. [1jIs KOHTPONA
HEeCOOCHOCTH HCIOJNb3VIOT KeCTKHe KajuOphl, MHAUKATOPHLIE IpHU-
crioco6sieHr s, BUSHPHYIO TPYOKY ¢ KOJUIMMATOPOM.

TwmwarensHo OGalTaHCHPYWT TAPHUPOBOUYHBIH POTOP, € MIOMOLIBIO
KOTOPOIO OINpeAesisiloT IIOPOor YyBCTBUTENbHOCTH CTAaHKA I10 3Have-
HUIO TJIABHOTO BeKTopa aucbanaHcoB M METOH OlpefeNeHusa Kop-
peKTHpy lel Maccel. BanaHCHpOBKY TapdpOBOYHOIO POTOpa Mpo-
BOJAT METOOOM Kpyrosoro obxona. ITopor uyBcTBUTENBHOCTH 6a-
JIAHCMPOBOYHOI'O CTaHKa JUIA CTaTUYeCKOH OaJlaHCHPOBKH B 3anaH-
HBIX YCJIOBMAX HaXOUAT IOAGOPOM TaKOH MUHMMANBbHOM MAacChl, yC-
TaHABJIMBaeMO# B TAXEJIOM MeCcTe, KOTOopas BBI3OBET IIOBOPOT poO-
Topa Ha 5 ... 10°. Ilopor uyBCTBUTENIBHOCTY MOHO MOACYMTATH IO

dopmyne
ADz DCTOCT +m Mnﬂrk .

B npouecce GanaHCHPOBKY NapTHH POTOPOB TAPUPOBOYHLIEL PO-:
TOP UCMONB3YIOT A1 KOHTPOJIA rlapaMeTPOoB CTaHKa.

Cratrueckasa OallaHCHPOBKA POTOPOB WK AeTaleil Ha CTaHKax
1-i1 rpynnsl BKJIIOYAET CAEAYIOLIME OIIepaiyu:

MOHTAX JeTAJIM Ha 6aaHCHPOBOYHOM ONpaBKe;

YCTaHOBKY POTOpa Ha ONopax CTaHKa;

onpeneleHyWe yrjla ¥ 3HaueHUA KOPPEKTUPYIOIleli MaccChl;

KOPPEeKTHPOBKY MAacC POTOpa COTMACHO TpeGoBaHHAM ueprexa;

KOHTPOIIb OCTATOYHOrO AuchanaHca.

Cratvueckyo OanaHCHpPOBKY IIPOBOMOAT A0 TeX HOp, IOKa 3Ha-
YeHHe OCTATOUHOIO AHCcOaNaHCca He CTAHET MeHbIle JOIyCTHMOro, T. €.

D CTOCT < D CT oIt

CraHku [J1a craTrueckol dasmancupoBku CBC-2. BanaucupoBow
Hble 'CTaHKH 2-f1 rpymmnel NpegHa3HaueHb! Ui OalaHCUpPOBKY [eTa-
neH, He MMEIOIKUX COOCTBEHHBIX HECYLIMX NoBepxXHocTreil. ITpuHimn
netictBus crankoB CBC-2 3akiouaeTcs B IIOBOPOTe HecOanaHcUpo-
BaHHOH [eTajIi BOKPYT HeIOIBHI)KHON TOUKH IOJ HEeHCTBHEM MO-
MeHTa cHn TsxecTd. Turnosas cxema cTaHkKa 2-ii rpyImibl oKa3aHa
Ha puc. 2.8.

Ha cranuHe 7, ycTaHoBIeHHOM Ha G yHIaMeHTHO# uHTe 8, Ha
cepudecioii onope 1 cranka CHC-2a wix ynpyroMm cTepkHe cTaH-
xa CBC-26 nopBelleHa NOABINKHAA CicTeMa CTaHKa. OHa COCTOMT
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U3 pabouero cTona ¢ npucrocobienuem 4
IS GaylaHCHUpyeMOH JeTanH 3, Tpasepchbl
5 c rpy3oM 6, KOTOPbLIH MOJKHO Ilepeme-
LIaTh BAOJIL CTEPXKHA TpaBepckl. [logsrx-
HafA CHCTeMa CTAHKA HaXONMTCA B COCTOS-
HHM YCTOHYMBOIO DaBHOBECHA, TAK KaK
ee IEeHTP MAacCChl JIEXKHUT HIDKe I'eOMeTpH-
4eCKOro LIeHTpa ONOpPEI.

BesinukHa M HapaBJIeHHe yrJjla [IOBO-
poTa IOABHIKHOM CHCTEMBI CTaHKa C
HecOaJIaHCUPOBAHHON [I€TAJIbI0 BOKPYT
reoMeTpPHUYECKOro LeHTpa cdepHuecKoit

’ ONOpHI XapaKTepU3yI0T 3HAUYEHHE M yroj

o nucbatanca. [IoBOpOT BEPTUKAIILHON OCH

Puc. 2.8. Cranox C6C-2 H3MEpPAIT NPEHU3HOHHBIM ChepPUYeCKUM

YpOBHEeM 2, KOTOpPbLIM YCTaHOBJIEH Ha

pabouem cromne. llxana ypoBHS ABJIAETCA MHANKATOPOM 3HAUCHHUA U
yrna gucGasnasca. '

Ilopor uyscTBHTENBHOCTH cTaHKOB CBC-2 3aBHCHT OT norpein-
HOCTH (opmbl cheprueckoil NATHI U LWIAPOBOY oNopsl, HedopMalun
M TPeHHUA B ollope, II04aTIIMBOCTH YIPYIroro CTEpKHA.

Hacrpoiika 6anancuposourozo cranka CEC-2. Tlpu HacTpolike
CTaHKOB 2-U Irpymibl Ha OAaHHBLIA THII JeTalld BLIOJIHAIOT Clenylo-
HIfe OIEePallHu. '

Ha paGoueM cTojle MOHTUPYIOT NpPHCIIOCOOIIeHHe 1A YCTAaHOBKU
banancupyemnix getaneil. B npucnocobrenun 3aKperifioT TIATENTb-
HO cOaJlaHCUPOBAHHYIO JeTajlb A HaCTPOMKM U TapUPOBAHHUA CTaH-
Ka. OTy AeTanb GalaHCHPYIOT METOAOM KpyroBoro ooxoza.

PerynupyioT YyBCTBUTEJILHOCTB| IIOABWKHOM CHCTEMBI OajlaHCH-
pOBouHOro cTaHka. Ha TpaBepce 5 moaOMpaioT TaKoe IIOJIOXKeHUe
rpysa 6, nIpu KOTOPOM KOHTPOJIbHBIH I'PY3, YCTAHOBJIEHHBIH B TSOKe-
JIOM MecTe TAapUPOBOUYHOM MdeTaJid, BBI3bIBaeT 3aJjaHHOE YTIIOBOE
OTKJIOHEHHe 7Y IOIBIDKHOM YacTH CTaHKA.

ITpousBomAT TapupoBaHue OaNaHCUPOBOYHOI'O CTaHKA, IIPU KO-
TOPOM LIEHY HeJleHUA LKAkl YPOBHA CBA3LIBAIOT ¢ €MHUIIAMH KOD-
pPeKIHH — I'paMMaMH WJIM TPaMMaMH Ha MHJDTUMeETp (T WIH T - MM) .

TexHONOruuecKuil NMpoIece CTaTHYeCcKol OalaHCUPOBKY MapTHU
metanieil Ha CTaHKax 2-if I'PYNNbI BKIOYaeT Ollep aliuM, yKa3aHHbIe
ansa crankoB CBC-1. Omnpepnenenne yria u 3Ha4eHUA KOPPEeKTHPYIO-
uieif Macchl MPOU3BOJUTCA PacyYeTHBIM METOAOM — IIO MMOKa3aHMAM
KB cpepuyeckKoro ypoBHA, NMO3TOMY IPOACIDKUTENIBHOCTb H3-
MEPUTEeNIBHOI'O HKJIa HeBeJiKa.

Banancuposounsle ctraHky CBC-2 npumensoT B cepuilHOM
NMpou3BOACTBE INpH OalaHCHpPOBKe OONbBIIMX napTuil ngerasei.

Cranxu yis ctatnueckoii 6anancupoeku CBC-3. Banancuposou-
Hble CTaHKH 3-i rpymnnsl npegHa3HaYeHbl AJiA OAUIaHCHPOBKH AUCKO-
06pasHBIX AeTanel ¢ MOCAAOUYHLIM 6a30BBIM OTBEPCTHEM.
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TpuHOMI  [IGACTBHA CTAHKOB
CBC-3 3aximouaeTca B NepeMmelle-
HUM HecOaJaHCHMPOBAHHOW JeTaH
OTHOCHUTEIBHO HEMOABIDKHON OCH
oJ #eiicTBHEM MOMEHTa CHJI TsKec-
™. B oOcHOBe pasjMYHBIX KOH-
CTPYKIMii GanaHCHPOBOUHBIX CTaH-

KOB 3TOM TIpyHNbl JIEXKUT CXeMa |9
OGLIUHBIX HEePaBHOIUIEUHBIX DPbIYax- [H]//m
HBIX BECOB. |7

TunoBas cxema CTaHKa C Bep- 2 12
TUMKaNbHOM OCBIO [IOKa3aHa Ha 7
puc. 2.9.

Ha ¢yHmaMeHTHOH ruTHTe 12 Puc. 2.9. Cranox CBC-3

YyCTaHOBJIEHA CTO¥MKa 9, HA KOTOPYI0

OnMpaeTcA MOABMKLAA YaCTh CTaHKa. CTOMKa 9 MMeeT HEeNOLBHX-
HbIM yKa3arenb 7. [flogBH)KHaA yaCTh CTAHKA COCTOMT U3 KOPOMBICHIA
1, rpy30sB 2, 8, pabouero cTona 6 ¢ MOBOPOTHEIM MPUCIIOCOOIeHneM
Ins yCTaHOBKH OanaHcupyemoit ' getamu 5. [lpucmocobsienue ¢
IeTaipl0 MOXCHO NOBOPaYMBaTh BOKPYr BepUTKalbHOM ocH. K Hink-
Hell 4acTH KopPOMBIC/IA NpUKpervieHsl ABe npu3Msl 3. O6Ge npusMbl
OIMPAIOTCA Ha onops! 4, ycTaHOBJICHHbIE Ha CTOMKe 9.

Ha npaBom Iuieue KOpOMBICHIA HaXOOHTCA rpy3 8. JleBoe mieuo
KOpOMBICJIa MMeeT WIKaJIY, BOOJb KOTOPOH MOXKHO (IIepeMellaTh
rpy3 2. I'pys 8 ciyuT AjiA ypaBHOBEUINBaHUA MOABIKHOH 4acTH
CTaHKa C TAPHPOBOYHBIM POTOPOM MpPH KpailHeM IIPaBOM IIOJIoXe-
HuM rpysa 2. CocTosHHe yCTONUMBOIO pPaBHOBECHA MOOBIKHOH
 UaCTH CTaHKa JOCTHTaeTcA nepemMenieHueM rpysa 10 B 1akoe nojo-
>)KeHue, NPpHU KOTOPOM ee HEeHTP MAacChl JIEXKHUT HIKe TOYKH KOHTAaK-
Ta B omope. JnA rameHusa KoJseDaHHil MOABHXXHOM YACTH CTAHKA
CITY>KUT >KUAKOCTHRIM nemMidep 11.

Cxema cTaHKOB ¢ ropusoHTaIbHOH ocbkio CBC-36 ornuuaercsa
OT CTaHKOB ¢ BepTHKanbHOH ockio CBC-3a teMm, yTo npucnocobie-
HHe C JIeTaJIbl0 PacoJIOXKeHO Ha IIPAaBOM Ijieye pblyara.

SHaueHue 1 yros aucbaiaHca AeTaau APOTIOPLHOHAIBHBI OTKIIO-
HEHHIO JIEBOTO ILIeYa PLIYara OT FOPH3OHTAIIBHOTO IOJIOXeHUA — I10-
JIO’KEHUA PaBHOBECHUs MOJBWXXHOMN yacTu craHka. [Ipu moBopoTe Je-
Tal¥ BOKPYT BePTUKAJIBHOH OCH MaKCHMAJIbHOE OTKJIOHEHHE pblya-
ra 6yneT Korna TAXKelloe MeCTo HeCOalaHCUPOBAHHOM AeTaly JIEKUT
HaMpPOTHB HENOABINKHOI'O yKa3aTenus 7.

Ilopor uyBcTBUTENnbHOCTH GajlaHCHpOBOUHBIX craHKoB CBC-3
B OCHOBHOM 3aBHCHT OT TPeHuA u gecopmaruii B onopax. Hacrpoii-
Ka OalaHCHPOBOYHBIX CTAHKOB 3-il ITPyNIbl BKIIOUAET TE Xe Oorie-
pauum, 4TO 1 IpK HACTPOIKe CTAHKOB 2-i I'PyMIIbI.

TexHONMOTUYECKHI [TPOLECC CTATHIECKOM DaNaHCHPOBKH ITAPTHH
JeTajell Ha craHKaxX 3-i rpyrmel BKIIIOYAET Orepaliy, YKa3aHHbIE
ana crankoB CBC-1. IToapoGHee paccMOTpUM oOIllepalyio 1o onpe-

61



JeJNIeHHI0 BeNWuMHBLI W yrIfla OMcOasIaHca
neranu. IlepBoiM nepexoaoM 23Toii onepa-
MM SABNIAETCA OMNpefejieHHe TAXeIoro
,MecTa HecOanancupoBaHHOM netanmu. Tsa-
KeJloe MeCTO [JeTaiM HaxOoOAT Cledy-
OLIUM 00pa3oM.

IIpucniocobnenne ¢ AeTanbio IUIABHO
NOBOPAaYUBAIOT BOKPYT BEPTHKAIHLHOM OCH.
YcTaHaBIMBAWT IONOXKEeHHEe NeTalld, MNpu
Puc. 2.10. Cranox CBC-4 KOTOpPOM HaOmopgaeTcsa  Haubolbuiee

OTKJIOHEHHE MPaBOro IUIeYad phbIyara oOT
HEeIIOABIDKHOrO  yKasaTteid. HampoTus
HEeTNOOBMXHOrO YyKasarelsa HaxXOOMTCHA TsXelloe MeCTO JeTaIH.

Ilepemeitiass rpy3 2 Ha JIeBOM IUIeYe KOPOMBICIIA, ypaBHOBELLIH-
BaIOT BeChbl M 110 MMOKAa3aHMUAM IIKAJLI ONPeNesIAIoT 3HaueHue qguchba-
JiaHca.

BanancupoBoutivie cranku CBC-3 npuMeHAGT B CePUITHOM HPO-
U3BOJICTBE NPy TOUHOH OalaHCHMPOBKE OONbIUMX MApPTHi meTanei.

Crauku pas cramiyeckoii 6anancupoBku CBC-4. BamancupoBoy-
Hble CTaHKM 4-i TPyl npefHasHauYeHbl A1 GallaHCHPOBKH OeTa-
el Ha DIAaHCHPOBOUHBIX OIIPaBKaX.

Ilpunmun peficteua craHnkoB CBC-4 3akiioyaercs B Iiepemelie-
HHH OCH JeTajii B HENOABWKHOH IUIOCKOCTH MO IeficTBHEeM MOMeH-
Ta CWJ TsDKecTH. B 3THX craHKax POTOP KAaTHTCA IO MapajliesHbIM
HaIIpaBJIAIOLIMM.

TurioBo#l GalaHCHpPOBOYHBIH cTaHok (puc. 2.10) coctout U3
dyHaamMerHoO#N nauTel I, ABYX CTOeK 2 M ABYX HATIPaBJIAMIUX (HO-
s)keit) 3, Ha KOTOpHIE YCTAaHABIMBAKWT OanaHcupyembiii potop 4. B
KauecTBe OMop CTaHKa IIPHMEHAIOT HallPaBIIAILIMe Pa3iIMYHBIX Po-
dbueit.

3uavuenye AucOaNaHCA AETATM ONPEIENAINT 3KCNePUMEHTANbHEI-
MH MeTOAaMM, 2 yroi gucbanaHca yCTaHaBJIMBAKOT MO HIDKHeH TOU-
Ke HechHanaHCHPOBAHHOTO DPOTOpPa, HAXONAWIETOCA B YCTOHUMBOM
MOJIOXKEHHH.

ITopor 4yBCTBHTEIFHOCTH OalaHCUPOBOUHBLIX cTaHkoB CBC-4
3aBHCUT OT MHOTHX IIpuiNH (cM. 1. 2.2).

Hacrpotixka 6aaancupogoutozo crawka CBEC-4. Hacrpolixa Ga-
JIAHCUPOBOYHBIX CTAHKOB 4-H TI'DYINbI aHAJOIMYHA HACTpoHKe Oa-
JIaHCHUPOBOYHBIX cTaHkoB 1-i rpymmsl. IToBbilleHHBIE TpeOOBaHUSA
NPeNBABNAIT K HEeTOPH3OHTAJIBHOCTH HAMPABIAIONINX, KOTOpad
nomkHa 6bITh He Gonee 0,03 Mm Ha mmuue 1 M. CtatHyeckyio Oa-
JIaHCUPOBKY HeTaseil Ha craHkax CBC-4 nmpoBopAT Tak ke, KaK Ha
crankax CBHC-1. BamarcupoBounble ¢TaHkH CBC-4 npumMeHAIOT B
€ITHHUYHOM K MeJIKOCEPHIHOM IIPOU3BOACTBE.

Cranky n1a cratrueckoii 6anancuposkn CbC-5. Banancuposou-
Hble CTAHKM 5-ii TPyl NpelHa3HadeHbl NI 6aTaHCUPOBKHU, pery-
JupoBKu guddepeHTa U IIABYYECTH TeJl BpalleHMA THIIA IIONNaB-
KOBBIX I'MPOCKOIIOB.
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IIpuamun geicTBUA CTaH-
koB CBC-5 3axmnodaerci B
H3MEpEeHHH NepemMelileHul Te-
JIa BPAILIEHHA B CIIELMAJIBHON
KHIAKOCTH TIIOJ JeHCTBHEM
NOABEeMHOM CHIIBI HUOKOCTH ¥
MOMEHTOB cuy TsaxectH. Tu- - T T .
[OBOM OAIAHCUPOBOUHBIN CTa- /// 77/ /7 7/ /77 /77 777
HOK 3Toii rpymmsl (pumc. 2.11) .
npezcrapisAer coboi BauHy 5, Puc. 2.11. Cranox CBCS
HAIOJIHEHHYIO JKHIKOCTbIO 6,

B KOTOpOI maBaeT nomwiasok 3. [lnaByyects NorulaBKa peryJinpy-
10T ¥3MeHeHHeM Macchl rpy3a 4 TakK, YroObI CHJIa TAXKECTH MOIUIaBKa
M IOABEMHAA CHJIA >KAOKOCTH HAaXOMWINCh B paBHOBecuM. Torzaa
caM NOIUIABOK OyJieT B COCTOAHHM 0e3pa3iMuHOro paBHOBECHA.

PerynupoBxy mucddepenrta nomnaBxa npousBOAAT Nepemeitie-
HHUeM rpy3a 4 BOJb NPONONBHON OCH [IOIUIaBKa 6e3 H3MeHeHMA
Macchl camoro rpysa. CTaTHuecKyio GallaHCHPOBKY OCYLIECTBJIAIOT
nepemMereHneM rpysoB | u 2 no paguycy. IlorpeiiHocTts GanaHcu-
POBKH 3aBHCHT OT [BIKEHMA YKHIKOCTH B BaHHe. [jiA yMeHbIlIeHUA
MOrpelIHOCTH GalaHCHPOBKY B BaHHE IONEPKUBAIOT IIOCTOSHHYIO
TEMIIEPaTypy *HAKOCTH ¢ TéuHocThio * 0,1° C. KonTposs ocraTou-
HeIX aucbanancoB, IuIaByuecTs M nuGdepeHTa MPOBOIAT HA KOHT-

POJILHOM CTEHZE C NOMOIIEI0 NPuOOPOB, HA3HIBAEMbIX IPaMMOMeT-
paMu.

2.4. KOHTPOJIb OCTATOUHBIX AUCBAJIAHCOB

CratvuecKyio 0ajlaHCMPOBKY IIPOBOIAT A0 TeX MOp, HOKA 3Ha-
YeHMe IJIABHOTO BEKTOPA OCTATOUHBLIX AucOalaHCOB He CTaHET MeHb-
me momycrumoro. JIOMycTuMOe 3HaueHKe TIaBHOrO BeKTopa aucha-
JIAHCOB YKA3HIBAIOT B TEXHMUECKHX TPeGOBAHMAX YepTeXa IeTas.
Ha mpakTHKe IPEMEHAIOT CJeAYOLIMe MEeTOIb KOHTPONA muchanaH-
COB: MO MNOKa3auMsM HHAMKaTOpa AucOanaHca; € TPMMEHEHueM
KOHTPOJBHOIO Irpy3a; KPYyroBhIM 0GxomIoM.

Bribop MeTO#a KOHTPOJIA CTATHYECKOMH OaNnaHCHMPOBKM 3aBHUCHT
OT JNONYCTHMOTO 3HAYEHMA IJIABHOrO BeKTOpa AucOaIaHCoB, ropora
YyBCTBHUTEILHOCTH M BUia 6anaHCHPOBOUYHOIO CTaHKa.

MeTon KOHTPONAA 3HaueHUsA IJIABHOrO BEKTOPA OCTATOYHLIX JHC-
GaTaHCOB N0 IOKa3aHUAM MHAMKATOPa JucbanaHca IPHUMEHAIOT NPu
cratuieckoil 6GanancupoBxe Ha craHkax CBC-2 u CBC-3, ecm
Derpon Oonee ueM B 2,5 pasa npeBbIlIAET IMOPOT YYBCTBUTEIBHOCTH
CTAHKA B 3aiaHHBIX ycHoBHAX AD.

3HaueHus IJIABHOTO BeXTopa AMCOANaNCcoB [ETAIH MOCTe CTaTH-
yeckoil GanaHCUPOBKH Doy OTCUHTHIBAKT HENOCPEACTBEHHO 110 WIKa-
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7le YPOBHA WIH BeCOB B T' + MM M PaCCYMTHIBAIOT OCTATOYHOE 3HAYE-
Hize o opMyIre

Deroer= Dex * AD.

Ha 6Ganaucuposounbix craHkax CBEC-1 u CBC-4, He umeromx
HHAMKaTopa ucOalaHca, METOAOM Ion60pa HAXOHAT rNIABHBLA BEK-
TOp mucOanaHCcOB HeTaiM IoCie CTATHYeCKOM GallaHCHPOBKM Doy U
paccuuTBIBAIOT Deyoer 110 NPUBEAEHHO! BhIllle hopMyIte.

MetoA KOHTPOJIA 3HAUYEHUA I'JIABHOIO BEKTOPA OCTATOUYHBIX IHC-
OaylaHCOB C IpPMMEHEHHEeM KOHTPOJIBHOTO rpy3a KCIIONb3YIT A
BCeX BHIOB OallaHCHPOBOYHBIX CTAHKOB IMPY MAJIBIX XOIIYCTHMBIX
mucbanancax peranedl Derpon = (1... 2,5)AD. B obuwem ciryuae
KOHTPOJIb OCTATOYHBIX AHCOANaHCOB BRIFIALUT TaK.

B Taxenoe mecTo cOaiaHCMPOBaHHON AETAM yCTAHABIMBAIOT
KOHTPOJIBHBI TPY3 m; K OTCUATHIBAIOT KOJMYECTBO HEfIeHM A
Mo mKale MHOMKaTOpa aucOajaHca, HallpuMep, MO iKale YPOBHA.

ITepecTaBaAIOT KOHTPOJBHLIA IPys m; B JierKoe MecTo cOanaH-
CHPOBaHHOIi JeTanM H OTCYUTHIBAIOT YMCIQ AejieHuit A , no mxanie
nHaukatTopa gucbanaHca.

PaccuuThiBaloT 3HaYeHMe IJIABHOTO BEKTOPA OCTATOMHBIX AucOa-
JIaHCOB JeTayu 1o popmyie '

e r — paguyc yCTaHOBKM KOHTPOJBHOI'O Ipy3a.

Maccy KOHTPONBHOTO Ipy3a BRIOMPAIOT B 32aBUCMMOCTH OT 3Ha-
YeHUA AOITyCTUMOrO aucbasarca

my = (2,5...5)Derpon/ 7 -

Ilpu konTposie ocraroyHoro aucbanauca Ha crauxkax CBC-1,
CBC-4, CBC-5 macca KOHTPONBHOIO rpy3a, YCTAHABIMBAEMOTO B
JerKoe M TAXeToe MeCTO HAeTanu, pasHasg. KOHTponsHbBIe TPY3EI,
YKpeluleHHBIe B JIeTKOM H TSKeJIOM MeCTe, JOJDKHBI II0BOpaYuBaTh
AeTallb BOKPYr OCH Ha OJIMH M TOT ke yrojl. 3HaueHHe FJIaBHOIrO
BEKTOpAa OCTATOYHRIX [AuCOaNaHCOB MHeTAlM pacCYMTHIBAIOT IO
¢dopmyite

my —may
Deroer= D) r,

rage mj;, m, — MacChbl KOHTPOJIBHBIX I'py30B, BbI3bIBalOLl€ [IOBO-
POT meTalii Ha OAHMH U TOT K€ yroJ. .
Merton KOHTPOJA 3HAUEHHUsA I'JIaBHOIO BeKTOpPa OCTATOUYHBIX IHC-
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6anaHCcOB KPYrOBLIM 06X0A0M NPUMEHSIOT AJIA KOHTPOJIS OCTaTou-
HbIX pnucOailaHcoB, GIMSKHX MOPOTY YYBCTBHUTENILHOCTH CTaHKA.
KonTpoab ocTaTouHbIx mucbasaHCOB 3THM METOLOM 3aKJIIOYAaeTCH B
CIIenyIoLeM.

OKpyHOCTb leTa/IU JeJIAT Ha BOCeMb paBHBIX yacTel. [lociemo-
BaTeJbHO B KAXMAYI0 TOUKY OKPY>KHOCTH YCTAHABIIMBAIOT KOHTPOIIb-
Hblil TPy3 m, Ha paguyce r W 3alMCBIBAIOT [OKa3aHWsA HHAMKATOpa
mic6ataHca (KOJIMYECTBO MeNeHMil IIKAaaLl WAM Yroj IOBOpOTa
IeTann) . , '

Haxonar mMakcHMAalbHBIE A4 paxe M MHUHMMANBHBIC A pgpy TOKA-
3aHHMA WHOMKATOPA M DACCYMTHIBAIOT 3HAYEHME [JIABHOrO BEKTOpa
‘ocTaTounbIx aucbanaHcoB meTany 1o dpopmyne

D _ _Awmaxec "4 mun "y
CTOCT — 1 7.
4 make + 4 mun

Ha GanancupoBounbix crankax CBC-1 u CBC-4 xKOHTpOab oCcTa-
TOYHBIX OUCOATAHCOB MOKHO HNPOBOLHUTH METOIOM KPYroBoro o6-
X0la ¢ NOZOOPOM KOHTPOJBHBIX FPY30B B BOCBMH TOYKAX HETAJIH
TaK, KaK H3JI0keHo B n. 2.1. MeTox kpyrosoro o6xoza gaer Hau-
OONBIIYI0O TOYHOCTh KOHTPOJIA OCTATOYHBIX AucOallaHCOB IIPH CTa-
THYECKOM! GasaHCHpPOBKeE,

2.5. ONPEAEJIEHHE MOMEHTOB HHEPLIHHK TEJI

B GajaHCHPOBOYHOH TEeXHUWKe BRXHYI0 POJb HI'PAloT CTaTHYec-
KHe, aKCHAIbHBIe H JKBaTOpHAaJIbHbIE MOMEHTbI WHEpPLMH TeJl.
CratHueckue MOMEHTH! HHepuuH. B mpomecce H3rOTOBJICHHUA
netaneii M cGOPKH POTOPOB BO3HMKAKIT HaualbHble AMCOaIAHCHI.
TlocnenHue AJif CIUIOMIHBIX CHMMETPHYHBIX POTOPOB OTHOCHTEIBHO
MaJIbI ¥ He BHI3BIBAIOT 3aTPyAHEHMI IpU KoppeKTHpoBKe Macc. Tak,
MaKCHMaJIbHafd HeypaBHOBEILEHHasA Macca MaxOBHK4 TPaKTOPHOT'O
mBuraTens He npesbimaer 0,2% maccel Maxopuka. HauanbHele puc-
GanaHchl COOPHBIX POTOPOB TYPOHH, KOMIIPECCOPOB, BEHTHIIATOPOB
¥ [PYrHX JIOTNATOUYHEIX MAUIMH NOCTUraloT GonbuMx 3HaueHui. JlnA
KOPPEeKTHPOBKH MacC TaKMX poTopoB Tpebyerca 1 ... 3% Macchl
poropa. OCHOBHAA NpHuMHA OGOMBIUMX HAYAIBHBIX AMCGanaHCoOB
- COOPHBIX POTOPOB ~— Pa3JiuuuA N0 Macce U ION0XEeHUIO [IEeHTPa Mace
- JIONaTOK.

C penbld MUHMMH3ALMK HAYAIBHBIX AucOanaHcOB COOPHBIX po-
TOPOB H3MEPAIOT CTATHYeCKHe MOMEHTRI JIONATOK M NMPOBOJAT UX
COPTHPOBKY TaKuM 0Gpa3oM, 4To6bl pe3yNsTUPYIOLIME aucbanaHc
pabGouero Koneca, BBI3BIBAEMBIi Pa3IMUMAMH Macc ¥ MOMEHTOB
HHePLHH OTIeNbHEIX JIONATOK, Ob1T floBeeH 10 MUHUMYyMa.
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Puc. 2.12. CraruaecKuii MOMENT IOMATKH

Craruueckuii MOMEHT NONAaTKH paBeH

- NIPOMU3BENIEHUI0O MaccChl JIOMATKH m, Ha pac-

! CTOAHHE OT LIEHTPa Macchl JIOMATKHU IO OCH
O pabGouero Koineca r (puc. 2.12) :

S =myr .

H3mepeHna craTHyeCKMX MOMEHTOB JIONATOK IPOBOOAT C IIO-
MOIIBI0 BECOB, KOTOPLIE COCTOAT U3 BECOBOrO NpUOopa U CMEHHBIX
MPHCTIOCOONEeHMI, NpeJHASHAYEHHBIX A KpEIUIeHHS JIONATOK H
HacTpoiliKm Ipubopa Ha oIpeneneHHbll Tunopasmep. IlpuHImT
NeHCTBUA BeCOBOro NpuOopa aHaloruueH NPHHLUMITY neicTBus 6a-
JIAHCMPOBOYHOI'O CTaHKa Ui cTaTudeckoil GamancupoBxu CBC-36.

Becosoit npubop (puc. 2.13) cocrout U3 cTOiikM I, ornoper 2
u peara 3. Ha oaHOM KOHIe phlyara KpenaT CMeHHbLIH 3aMOK IR
JIONAaTKH, a Ka JPYroM KOHIle — ypaBHOBeluupaiolliye rpysbl. Be-
CoBO# npubop MMeeT ONTUYECKOe YCTPOHCTBO M INKATy, IO KOTO-
POl IPOU3BOIAT OTCUYET NIOKA3AHUMN.

Oranon-nmonatka (puc. 2.14) ciyxXuT OJIA HACTPOHKH 1 TApUPO-
BaHMA BecoBoro npubopa. OHA COCTOHT M3 XBOCTOBHKA I, KOpIIy-
ca 3, IOABMXKHBIX IPy30B 2 U 4, ¢ NOMOIBI0 KOTOPHEIX MOXHO pe-
TYIHPOBAaTh TMOJOXKEeHHe IeHTPa MAacChl JIOMATKH, W MOABECKH 5.

Hacrtpoiika npubopa 3aKiouaeTcAi B YpPaBHOBEIHWBAHUH IIO-
IBIDKHOH CHCTEMBI BECOBOr'o Npubopa ¢ 3TANOH-JIONATKOi, TApUpO-
BaHMM MIKaNbl ¥ OIpeHeleHNH Nopora YyBCTBHUTEIBHOCTH BeCOB
nia nomnarok. Ilopor uyBCTBHTENBHOCTH BECOB MJIA Pas3fIMUHLIX JIO-
maTox paBeH 25 ... 50 r - MM.

CraTvuecKuii MOMEHT JIOTIATKH OMNpeNeAlT ClefyloluM o006-
pasoM. CHayaJla yCTaHaBJIMBAKOT JIONATKY B 3aMOK BeCOBOI'0 npu6o-
pa ¥ CUMTBHIBAIOT IIoKa3aHWe A 1o wKale npuGopa, ABIAOICeCH
Pa3sHOCTBIO MEXAY CTATHUeCKHMM MOMEHTaMU IIPOBEpAEMO K 3Ta-

3 / 2 3
Pk 2 o 4
" o
[ 3 , 5 .
Puc. 2.13. Becosoii npuGop Puc, 2.14. Jranon-nonarka
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Puc. 2.15. Onpenenenne nonowenuws neHr-  Puc. 2.16. Onpenenedue MOJOKEHKA UEHTPA
PA MACCBI POTOPA C NOMOIUBIO NIPHU3MBL Macchl pOTOpa ¢ MOMOUILI0 BECOB

JIOH-JIONaTKOH. 3aTeM pacCCUMTHIBAIOT CTATHYECKHA MOMEHT NPOBe-
psieMoii JIonaTKu Mo opmyne

S = mna’a"'A,,

rae my, — Macca 3TAJIOH-JIONATKH; 7y — HOMHHAJIbHOE 3HaYeHHe pa-
6ouero meya pniyara.

Ilocne n3MepeHHs1 CTaTHUECKHX MOMEHTOB BCEX JIONATOK pac-
CUMTBHIBAIOT pacipeelieHue JIOMATOK B paboueM Konece.

AxcuanbHble M 5KBaTOPHAJIbHBIE MOMEHTHI HHEPLHH POTOPOB.
[nA nposepku M HacCTPOMKH OalaHCHPOBOYHBIX CTAHKOB, pacueTa
KOPPEeKTHPYLMX Macc TpeOyeTcA 3HAHHE MacChl, ITOJIOXKEHUA
LieHTpa MacChl K MOMEHTOB MHEPIIMH POTOPOB WIK H3AENHii B cOope.

Maccy pOTOPOE ONpenenAoT B3BelIWBaHHEM Ha Becax pasuy-
HBIX THUIIOB.

IlonosxeHye 1eHTPa MacChl POTOPA HAXOIAT IKCIEPHUMEHTAIILHO.
IleHTp Macchl POTOPOB MAacCoil A0 CTa KIJIOrPaAMMOB OIPeNesaIoT ¢
MOMOLIBI0 NPKU3MBI. POTOp YKIIAIBIBAalOT B NpHCIIOCOOsIeHue, KOTO-
poe ommpaerca Ha npusMy (puc.-2.15). HecoBnagenme nesnrpa mac-
Chl POTOpa € OCTPHUEM NPH3MBI CO3Ia€T MOMEHT CHJI THXKECTH U IIPH-
criocoGreHne ¢ poTOPOM BBIXOJHUT U3 COCTOAHUA paBHOBecudA. Ecnu
POTOP HAKJIOHWICA BIIPAaBO, TO B JIEBOI YaCTH POTOpa B INIOCKOCTH
1 uHa paccrosHuu ! OT OCTPHA NPU3MBI HYXXHO IOZOOpaTh Maccy
my, CO3OAILYI0 MOMEHT CHJI TAXKECTH, PaBHbIiI MOMEHTY CHJI THA-
>KecTH poropa. POTOp BepHeTcA B IOJIOKE€HHe HEYCTOMUMBOIO paB-
HoBecusi. Paccrosinite L | OT 1leHTpa MacChl poTOpa O "MAaccChl m
paccuYMTBIBAOT 10 hOopMyne

mi
L - —_—
1=+ ~ ).

9THM croco60M OMNpedeNAT MOJIOXEHHe LIEHTPa Mace poropa
¢ roudocTsio no 0,01 ... 0,05 mm.

ITonoxxenue mentpa macec (L 4 i Lg) TAXENBIX POTOPOB
HaxoOMAT C MOMOIILI0 BeCOB, Ha KOTOPhIE YKIaAbIBaOT tamndgsl po-
Topa (puc. 2.16). Ilpun 3ToM M3MEPAIOT CUIBI TAXECTH Mgy, Mgy
B omnope A, B ¥ IO 3aKOHAM CTATHKH PaCCYHTBHIBRIOT IIOJIOXKEHHE
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Puc. 2.17. Onpegencme MOMEHTa Py,
MHCPIMM PpOTOpa CHocoGOM  Kpy-
THIBHBIX KOJIeGaHmit

2.18. OnpeneneHHe MOMEHTA HHEpIHK
poTopa cHOCOGOM MaNbIX KOJEeGaHHA OTHOCH-
TEAbHO HEHOABWIKHON FOPH3OHTAIBHOMN OCH

HeHTpa Macc poropa 0, .

AxcunanbHble M 3KBaTOpHAIbHbIE MOMEHTBI HHEPLHH POTODOB
OIPEeneNAIOT CrIocO60M KPYTHUJIBHBIX KOJIeOaHHIH UM BHMUCHAIT 110
NepHOLy MaJjIbIX KoJieDaHuil (H3HYeCKoro MaATHHKA.

Ilpu onpegeneHns MOMEHTOB MHEPLMH POTOPOB CHGCOOOM KpPY-
THWIbHBIX Koj1e0aHMi1 POTOP NOABELIMBAIOT HA HUTH B LIEHTPE Macc K
HeNnoABwkHoM Touke (puc. 2.17). HuTp 3akpyuuBaloT Ha HeGOJIb-
110 YroJ, HocJjie 4Yero poTop oTnyckawT. OH OyzeT coBepluats Kpy-
THJIBHBIE KoJie0auna Bokpyr ocu OA4. M3MepAaIOT BpeMs, B TeueHUe
KOTOPOT0 POTOP COBEPIUUT n Kojtebanmit (n= 20 ... 40 xoneGaumit) ,
HaxXOMAT nepuoj, Kosnedbanuit T’ no popmyne

T= t/n.

MomMeHT uHepIMK POTOpPa OTHOCHTENBHO ocu 04

J= JoT*/T§, :
rae Ty — nepuon KojebaHuii 3TAJIOHHOrO Tela ¢ H3BECTHHBIM MOMeEH-
TOM HHep1un J o OTHOCUTEJIBHO ocu OA.

Ecimmn oce OA saBnseTcA mpOAONBHOM OCHIO poTopa, TO B pe-
3yJbTaTe pacyeTa HAXONAT aKCHANBHBIN MOMEHT HHEPLUHM. DKBAaTO-
PHAIBHBIA MOMEHT MHePUMM ONpeNeNAloT, ecii och OA mepreHan-
KyJApHa NMPOAOJLHOI OCH POTOpA. :

Pusnueckmnii MaATHUK mOpelcTaBiAeT coboil Tsaxenoe TBepmoe
TEJI0, HMelollee HellOABHIKHYI0 TOPU30HTAIBHYIO OCh BpalleHuA, KO-
TOPYI0 Ha3bIBAIOT OChIO MoABeca MaATHHKaA. PoTop, coemMHEHHSI C- .
ocblo noaseca (puc. 2.18), GymeT coBepuaTe Masble Koj1eGaHUA OT-
HOCHTEJIEHO IIOJIOKEHUA paBHOBecHA. MOMEHT MHepHMH pOTOpa
OTHOCHTENBHO OCH, IapallleIbHOH OCH IoJBeca M MpoXopaslieil ue-
pe3 LIeHTP MacC poTopa, onpeAesAnT Mo Gopmyne

T? !

J= mgl ( PREI )»
rge m — macca peropa, kr, g = 9,81 m - ¢~ ?; | — paccrosHHe OT
ocu mofBeca JIo LieHTPa Macchl potopa, M; T — mepuop Koieba-
HuM, c; 7= 3,14.
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I'JIABA 3

JAMHAMHUYECKASA BAJIAHCHPOBKA

Paccmorperbt MeToObl HU3IKO- U 8bICOKOUACTOTHOU banancupos-
KU, cnocobul KOHTPOAR OCTATOYHBIX OucbanaHcog8; npueedeHbl
npukaadhble npo2pammbi 0as  8wviuucaenull oucbaeHco8 Ha
Murxpo3BM.

3.1. OCHOBbI IUHAMHYECKOH BAJTAHCHPOBKY

JrHaMHueCKH HeypaBHOBEILEHHLIH pOTOp Npu OallaHCHpPOBKeE
paccMarpuBalOT KakK NOJIHOCTBIO COalaHCHPOBAHHBIH POTOP, B IUIOC-
KOCTAX KOPPeKIHMH KOTOPOT'O NIPHKPEIIeHb! TOYeUHbIe HeypaBHOBe-
uleHHBIe Macchl. [Ipu BpallleHu# TAKOro POTOpa ¢ MOCTOAHHOM yIJIo-
BOWM CKOPOCTbI0O BOKPYT HENOABI)KHOM OCH BO3HHUKAIOT IIepeMeHHbIe
uarpysK% Ha %{lopax poropa 1 u3rud ero ocu. Harpysku Ha onopax
portopa £ 4, Fp nmponopruoHaasHbl nucOanaHcaM BO BCeX FJIOC-
KOCTAX KoppeKuyuu Dy, D5, ..., Dy:

Fy =0y Dy + oy oD, +.t0y D

—> = —> —> ( 1)

FB = aBlDl +O(32D2 +."'+aBnDn'

Koag¢uiueHT NponopiuoHaIbHOCTH & HAa3BIBAKOT 6a1aHCUPO-
GOYHOU UYBCTEUTE/IbHOCTbIO, KIIH UYBCTBUTENLHOCTbIO no OoucbanaH-
¢y, ¥ 0003HaAYaAIOT AByMA UHAEKCAMH: NEPBEI MHAEKC COOTBETCTBY-
€T Ha3BaHMIO OIIOPBI, 2 BTOPOH — HOMEPY ILIOCKOCTH KOPPEKIUH.
anaHcupoBouHaa 4YyBCTBHUTEIBHOCTh 3aBHCHT OT YacTOTHI. Bpailie-
HUA poTopa NpH OaNaHCHUPOBKE, PACCTOAHUA OT IUIOCKOCTH KOp-
pPexUMH 0 OMOpPbI, MACChI, KECTKOCTH, AeMIGUPOBAHUA U APYTUX
napamMeTpoB poropa M omnop. B obuiem ciyuae o — BeKTOpHas Be-
JMHYKHA, ONpelNesiAIolas OTHOlleHHe H3MeHeHNA BUOpaLuil Onope! kK
W3MEHEHHI0 U3MepAeMOro 3HadeHHA aucOanaHca. BajaHcHpoBOU-
HYK UYYBCTBHUTENIBHOCTb HAaXONAT IyTeM pacyeTa HJIM 3KCIIepUMeH-
TalIbHO. ’

JnA KeCTKOro poTopa IDOCTATOYHO M3MEPHTh HArpy3Ku wuau
BHOpaLKK ONOp Ha MOCTOAHHON YaCTOTE BPAlLeHUA [1JiA TOrO, YTOObI
ONpeneNuTs TJIaBHbIE BeKTOD M IJIaBHBIM MOMEHT aucbanaHcos nim
iBa BeKTopa aucOayaHcoB. OTH BeKTOPbI B 061eM cliyuae pasHble
110 3HAYEHHIO M HeMmapaJUleJibHbIe, JIEKAT B ABYX MPOU3BOJILHBIX
IUIOCKOCTAX, NePHeHAUKYJIAPHBIX OCH POTOpPa, U IOJIHOCTBHIO OIpe-
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IeNsII0T ero AMHAMHUYECKYI0 HeypaBHOBelueHHOoCTh. KoppeKTUPOBKY
Macc TaK>Ke JOCTaTOYHO NPOBECTH B ABYX IIIOCKOCTAX.

Hucbanancel rHOKOro poropa, onpenesiliye HeypaBHOBeL eH-
HOCTB 10 n-i1 opme u3ruba, ONpenessloT HA YACTOTaX BpalleHusd,
OJIM3KHUX K COOTBETCTBYWILUEH n-i1 COOCTBEHHOM 4acTOTe M3rnbHbBIX
KOJIeDaHUI CHUCTEMBI POTOP—OMOPEI, T. €. Ha 4aCcTOTaX BPAIlEHWS,
IIpM KOTOPBIX BO3HUKAWT JeopMallii yIpPyroi JIWHUH, XapaKTep-
Hble oA n-it popmel usruba. KoppekTHpoBKy Macc NpoBOOAT BO
MHOTHX IUJIOCKOCTSX, NePNeHINKYIAPHBIX OCH POTOpa, MO KKIOH
¢bopme u3ruba.

YnpyrogedopmupyeMble POTOPbI OalaHCHPYIOT HA HU3KHUX Yac-
TOTaX BpallleHUA KaK 2KecTKue POoTopbl. OMHAKO KOPPEKTHUPYIOIME
MacChl PacnojaralT BO MHOTMX IUIOCKOCTAX I10 OINpeaelIeHHOMY 3a-
KOHY.

[Mpouecc auHamuuecKoi GanaHCHPOBKH COCTOMT U3 CIIEAYIOIIMX
3TaroB. ’

Ha nocTtosHHO¥ 4YacTOTe BpalIeHUA HM3MEPAIOT HATPY3KH WM
BUOpaluM ONOP JMHAMHMYECKH HeypaBHOBELWEHHOT O POTOPa.

Ilo pesynbraTam n3MepeHuii BUbGpalLuii orop IyTeM pacyeTa HUIIH
3KCIEepPUMEeHTaIbHO HaXoOAT 6HajlaHCHPOBOYHBIE YYBCTBHTEBHOCTH
U nucbanaHchl B IUIOCKOCTAX n3MepeHns. OObIYHO IIOCKOCTH H3Me-
PEHHA COBIIAKAIOT ¢ IVIOCKOCTAMH ONOP POTOPA.

PaccunTbiBalOT aucbanaHChl B 3a[aHHBIX [JIOCKOCTAX KOPpEeK-
IBH, 3HaYEeHUsI ¥ YyIIIb] KOPPEeKTUPYIOMUX Mace.

ITpoBOOAT KOPPEeKTHPOBKY Macc POTOpa COIIacHO TpeboBaHH-
AM TeXHUYEeCKOH J0KYMEHTalluM.

B 3aBHCHMMOCTH OT 3a/laHHOM TOUHOCTY GAaNaHCHUPOBKH, Kiacca
poTopa, NpUMeHAeMOro oGopynoBaHHWA W MHOTHX APYrux (haKTo-
POB MCNONL3VIOT Pa3JIMUHbIE MeTObI AHHAMHYECKOi OaTaHCHPOBKH.

3.2. HUI3BKOYACTOTHAS BAJIAHCHPOBKA

Ha HU3KOM YacToTe BpalueHNA GalaHCUPYIOT KECTKHEe H yIpyTro-
IeopMHUpyeMble POTOpHI. banaHCHPOBKY NPOBOOAT Ha 3ape3o-
HaHCHBIX ¥ LOPE30HAHCHBIX cTaHkax. Ha 3ape3ocHaHCHOM OaslaHCH-
POBOYHOM CTaHKe aMIUIMTy[bl KoJjleGaHWuil MOABHXKHBLIX OIOpP ITpO-
MOPUMOHAIBHBI AUCOAIAHCAM B JIBYX IUIOCKOCTAX

(—7 _ —> >
AT Dy +oy oD,
U _ - > (2)

B —O(BID, +0(32D2.
WJIM TJIaBHOMY BeKTOPY U I'JITABHOMY MOMeHTY aucOaiaHCQB poTOpa:

>
Uy =agDer + gyl p; 3)

B =%erDer +ogyMp.

, HnsA peuwleHds 3THX ypaBHEHMH IPOBOOAT HACTPOUKY GamaHcu-
POBOYHOIO CTaHKa C MOMOLIbIO MOJIHOCThIO CHATaHCHPOBAHHOTO Ce-
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PMMHOIO POTOpa, Ha3bIBAEMOIO TAPUPOBOUHbIM POTOPOM. B nipornec-
ce HACTPOMKH CTaHKa HCKIIIOYAIOT BIWAHHE gucOalaHca B OAHOH
IUIOCKOCTH Ha MNMOKa3aHWs MHAWKATOpa AucOaiaHca B Zpyroi miaoc-
KOCTH, CBA3LIBAIOT UEHY JeJIeHUA UHAHKaTOopa auchaiaHca ¢ enyHHIa-
MM KOPpPeKUHH, BbiOpaHHbIMHM [JIA IUIOCKOCTeH, omnpenendior Oa-
JIAHCUPOBOYHbIE YYBCTBUTENIBHOCTH. B pe3yibTaTe HaCTpPOIKH INpu-
Gopbt GanaHCMpPOBOYHOro cTaHka OyAyT MOKa3bIBaTh 3HAUEHUH U
yron pucbanaHca B KaKIOH IVIOCKOCTA KOPPEKLIHY :

13::(21(17/4 ‘“bIU 5
—
D2=_(22 A+b2 B

(4)

rae KoagpULUEeHTHI
a) =0pqelb, by =0,9/(8;
a, =0 /6, by =04/8;

6 =0y Qgg T0g 10y g-

Ha popesoHacHoM 6GalaHCHPOBOYHOM CTaHKE H3MEPHAIT peak-
UMM ONOp MHpH BpallleHuH HecbGasaHcHpoBaHHoro poropa. Ilpu no-
CTOAHHOM YacTOTe BpallleHWA peaKUHH OIIOp MOXKHO 3aMeHHUThb Ha
mucbanancsl B Iwiockoctax onop Dy u Dy . Torma nucbanancer B
MJIOCKOCTAX KOPPEKUHWH HaXodAT 1o NpPaBHIaM CTaTHKH, HallpuMep,
LA MexonopHoro poropa (puc. 3.1) mucGanaHchsl 6yoyT:

— _11+1—> _lz—) .
VT TP T e
— 124’1 ll — (5)

Hacrpoliky mope3oHacHOro craHKa IPOBOOAT IO TPEM reomer-
pHYECKUM flapaMeTpaM POTOpa: PACCTOAHHI0 MEXAY INJIOCKOCTAMMU
KOppeKUUH [ ¥ DAacCTOAHMAM OT IIOCKOCTEll ONop A0 COOTBET-
CTBYIOLUUX IUIOCKOCTe! Koppexkuwu /,, /,. B pe3yneraTe HacTpoiikn
npubopel cTaHka 6yAyT MOKa3plBaTh AUCOATAHCHI B KaX/Io# Iuroc-
KOCTH KOPPpeKIUU. .

OnHomulockocTHaA GajlaHCHPOBKa yMeHbIIaeT aucOallaHChl
TOJIbKO B OJHOH IUIOCKOCTH KOPPEKUMH. ITOT METOJ MPUMEHAIOT
A gHHaAMMYecKoi OGanalcupoBKU Jeralell, y3JI0B, POTOPOB pa3-
JIMYHBIX TMIOB, AUCOATIAHCHI KOTOPBIX
COCpeNOTOUYEHbl B OJHON TUIOCKOCTH. -
K num oTHocATcA: uuiMgoBalbHbIE
KPYTH, WIKMBBI, TOPMO3HbIe Oapa-
OaHpl, BEHTUJIATODPHI M JApYyrue po-

© @
l - - J’)_. - l
TOPbI, HMEIOLIINE OAHY COCpenOTOYEH- lz——— —II
A 8

HYI0 MacCy Ha Bally, COOpaHHYIO C
M&JIbIM TOPLIOBBLIM OHEHHEM. 4 &

Puc. 3.1. Mexxonopusiit potop

71



CyLUHOCTh OHOIUIOCKGCTHOM 6alaHCHPOBKH HA IpeBapuTelb-
HO HACTPOEHHOM ' CTaHKEe 3aKJIIOWaeTCA B W3MEepPEeHMH 3HAuYE€HHA U
yriia HauaJibHOro AucOanaHca B IJIOCKOCTH KOPPeKLMH MO MoKasa-
HUAM HpHOOPOB, pacyeTe KOPPEKTUPYIOLIEH MacChl U KOPPEKTH-
PoBKe macc. 'Ha HeHacTpoeHHOM DajlaHCHPOBOYHOM CTaHKe HauyaJib-
HBIM aucOariaHe HAXOJOAT ¢ NOMOILUBI0 IIPOOHBIX rpyaoB yCTaHABJIN-
BaeMBIX B IUIOCKOCTH KOPPeKIMH.

B 3aBHCHMOCTH OT U3Me€EPAEMLIX IapaMeTpoB KoJieGaHuH orop
3ape30HAHCHOTO CTAaHKa pa3/IiyaloT METOABI: aMIVIMTYH, ¢a3 U aMm-
muTyxn u das.

Meroo amnauryd. Ins onpeneneHna 3HaUeHUsA U yIiia HAYaJbHO-
ro gucbanaHca B IUIOCKOCTH KOPPEKIHMU IO 3TOMY METOLy U3Meps-
I0T aMIVIMTYABI KoJieOaHuil OHO#H OMOPEI NpH BPAIlieHHH POTOpa C
Pa3JIMYHO PACNIOI0XKEHHBIMU ITPOOHEIMH I'DY3aMH.

OKpyXHOCTB po*ropavB IJIOCKOCTH KOpPpeKIWHU OeJIAT Ha BOCeMb
paBubIx dacredt 1, 2, ..., 8 (puc. 3.2). B Touke 1 IPHUKPENNAT
NPOGHBINA IPy3 M pp HA pazmyce rik ¥ Ha IIOCTOAHHOM YacToTe Bpalile-
HUA poOTOpa M3MEPAIT aMIUIMTYAy KoJieOaHuii ONOPEI U,. Hepe-
CTaBJIfAA NPOoGHBLI rPy3 Ha ToM ke paauyce Ha 45°, cHoBa usMeps-
0T aMIUIMTYLy KoJjebanuii onopsl U,. M3MepeHus MOBTOPAIOT MpHU
pasyMYHBLIX INIOJIOKEHUAX NpoOHoro rpysa, noka He Oyger oboiime-
Ha BCA OKPYKHOCTh poropa. B pesynbTraTe mnojsiyyaror BoceMb 3Ha-
YeHUH aMIuMTyd koJiebauuii onopet Uy, Us, ..., Usg.

B macmrabe cTpoAT rpaduiKk B KOOPOHMHATAX MECT YCTAHOBKHU
npo6Horo rpysa u aMILTUTY L KosebaHmit omoper (cm. puc. 3.2).
BepxHaa Toukxa nojyueHHOH KPUBON Upaxe YKA3BIBAET TAXKEIIOE
MeCToO — YroJI HavaJibHoro aucbananca OTHOCHTENBHO 1-if TOukH,
HaHeceHHOH Ha poTOpe, a HMKHAA TOYKa KPUBOH Upyy YKa3kIBaeT
JlerKoe MecTo.

MakcumanbHass aMIUMTyaa konebGaumit onopb! Upyy IpoOnop-
LUOHAJIBHA CYMMe HauajlbHoro AucbanaHca u aucbanauca, co3naBae-
Moro npobHoii Maccoil, a MHHHMANBHAA aMIUIMTYa KOJIeOGaHUi
OIOPB! NPONOPLIMOHABHA PA3HOCTH 3TUX aAucOalancoB:

Umaxe= O (Dgay + Mnuprk);
Umins =0 (Dyay —Mnprk) -
- OTkyna 6anaHCHPOBOYHAA YyBCTBUTENILHOCTD
a=2munpr k| (Umaxe ~ Umun)
@

Unare

Vyow ——~-—=—=

7 90°  180° 270°

Pue. 3.2. Onpepenenne auc6ananca METOAOM aMIUIMTY A




¥ KOPPEKTHUPYIOLIAA Macca

m Umake ~ VUmun
o)
P Umaxe * Unun

mg =

Maccy nmpo6Horo rpysa Gepyr He mehee 50% OT mpepmosarae-
MOIl HeypaBHOBelIeHHOH Macchl poTopa. B To ke Bpems LIeHTpoO-
GexxHas cusa OT IPOGHOro rpy3a He OOJDKHA npeBsimiath 20% CHIIBI
TSDKECTH POTOpa, NMpUXojAleica Ha Gmxailiyio onopy, T. e.

Mpp < 0,2 —— Ag .

rkw

ITpomokuTeNnbHOCTh ONHOIUIOCKOCTHOH OalaHCUPOBKHU CHOCO-
6oM 06xofa KOHTPOJBLHBIM I'DY30M HOCTaTOYHO Beiuka. Tak, mmsa
yMeHblIeHUA AucbasiaHca poTopa B IUTOCKOCTH KOPPEKIMH Halo
caematsh 8 ... 12 nyckoB. boiiee npousBoguTeILHBIM BapHaHTOM
MeTona ammm*gyn ABJIAETCA cocod Tpex NyCKoB.

Cnoco6 Tpex nyckoe nosBojiAeT OIpedeuTb 3HAUYEHUE U yroll
HayanbHOro aucbaiaHca Wi KOppeKTHPyLlell MAacchl 10 pe3yiib-
TaTaM HM3MepeHWA aMIUINTY] KoseOauuil ornopel IpU TpexXx Iyckax
poTopa € npoGHBIM I'PYy30M, KOTOPBIH YCTaHABIMBAIOT B TPU IPO-
HU3BOJIBHBIE TOYKHM OKPYXHOCTH POTOPa B IUTOCKOCTH KOPPEKILMH.

OKpy>XHOCTb POTOpa OeJNAT, 0OLIYHO, HA TpU paBHble YacTH 1, 2,
3 (puc. 3.3). BHauane n3MepAIOT aMIUIUTYAy KoseGaHui omopsl
Uy portopa 6e3 mpobHOTo Ipy3a 7 np, T €. POTOPa C HAYAIBHBIM avc-
6amancom. -3arem npo6uy10 MAacCCy IOCJIef0BaTeNbHO NPUKPEIUIAIOT
B rToukKax I, 2, 3 ¥-KaXAbli pa3 U3MepAIT aMILIUTYAbI KoneGaHuit
oriops! U, U2, Ujy.

Yron HauasbHOro AucbanaHca HaXOHAT Ha OCHOBAaHUM CBOICTB
KOCOYTONbHBIX TPeYroJIbHUKOB, pellas cUcTeMy ypaBHeHuH:

Ul =U§ + Uy + 2Up Uy cos v;

Ui =Uj + Uy + 2UgUpgcos (¢ + 120°);

Uy =U} + Udy + 2UgUjgcos (¢ + 240°), A
npuueM U,, = U, = U, — aMIUIUTYAbI kojeGaHUil ONOpEI, Bhi-
3bIBa€MbIe TOJNLKO NMPOOHOIH Maccoi.

Yronm ¢ onpeleiseT yron MexAy HayaJIbHBIM A¥cOalaHCOM U

MOJI0KEHKEM TIpoGHOro rpysa IpH lIepBOM NMyCKe POTOpa — TOYKOMH
1 Ha OKPY>XHOCTH:

; . (Ul—U3)(1“005120 )—(Ul—Uz)(l—cos240 )
gy =
(U? —U3)sin240° — (U} —U%)sin120°
IlopcraBnsasa HalifeHHOe 3HaueHHWe ¢ B M0boe ypaBHeHUe, OIIpe-
OeNAT BeMuuHy U] ; 1 KOPpeKTUPYILIYI0O Maccy IIo ¢fopMyJie

_ Uo
e
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KoppeKTHpyoiy Mac-
TR Cy YCTaHaBJMBAIOT II0J, yr-
! «l‘/

1

nom 180° — ¢ ot mecra om-
TUMaJIbHOW yCTaHOBKH po6-
TT1 HOr'o rpys3a B HalpaBJIEHHU
JHH TOYKH, B KOTOpPOH IIpo6-
HafA Macca JpgaJjia MIpPpOMexXYy-
Puc. 3.3. Onpepenenue aucGananca cnocoGom TOYHBIN pesyJbTar 1o
TpeX NyCKOB CHHPKEHHIO aMIlNIMTyAbl KO-
eGaHuIt.
3HaueHHMe M yroj Kop-
peKTupyIomed Macchl Ha-
XOIAT C IOMOIBI0 MUKPOIBM no npuknagHoil nporpamMmme.
Ipuxnansan nporpamma ana Muxkpo3BM “BeluicneHde 3HaYeHMs u yriaa
KOPPeKTHPYIoie# maccel IPH HanancupoBke cnoco6om Tpex nmyckos”.
Berumenaerca 3sHaueHre M yron KoppeKTHUpYIOLlell Macebl B [JIOCKOCTH
KOpPpPeKIMH PoTopa.
Hcexonnoi nudopmanneii ana pacuera AsnsAercs:
U, — amnanryna xonebanuit onopsl poropa ¢ HauansHeIM mucbanaHcoM;
U, .. Uy — amnnutyas! xonebanmit onopsi POTOpPa NpM MOCIEenOBATEb-

HO#M YCTAaHOBKeE OOHOI'O M TOTO Xe npobHoro rpysa nog yinom 120° ;
mpp — Macca npoGHoro rpysa.

S
\
/

Ilporpamma 3.1. gna mMmukpodBM “Onexrtponuka’’ 53-34, MK-54, MK56-III-11 -

Anppec | Komanna | Kon |{Anpec| Komanna | Kopg || Anpec | Komanza| Kon
01 U3 63 21 2 02 41 X 12
02 F¥ 22 22 = 13 42 UIIO 60
03 WUTI2 62 23 UT16 66 43 + 13
04 F¥ 22 24 — 11 44 o 40
05 + 10 25 W7 67 45 c/m 50
06 s 45 26 + 13 46 U5 65
07 HIT1 61 27 T15 45 417 Farccos 1-
08 Fx? 22 28 U6 66 48 m 41
09 + 10 29 1%19(0) 60 49 W3 63 .
10 3 03 30 Fx? 22 50 un2 62
11 + 13 31 - 11 51 — 11
12 16 46 32 W15 65 52 Fx<0 5C
13 WIIO 60 33 X 12 53 56 56
14 Fx? 22 34 2 02 54 U 61
15 - 11 35 X 12 55 |~ oL
16 F\~ 21 || 36 10 40 56 M1 41
17 UTIO 60 37 w116 66 57 um 61
18 X 12 38 MII1 61 58 c/m 50
19 n 47 39 — 11 59 BII 51
20 WII5 65 40 U4 64 60 00 00

Peructpr! namsaru:

no—U,, m-—-"u,;

nz2-u,; N3 —U,;

114, 115, 116, I17 — OIlepaTHBHLIe.
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HHeTpyxumsa GanasHCHpOBIIMKY

CopeprxaHue HaOparp | Boinosunts xoman-| Peayiin-
YHCTIO f188 Tar
1. Bkirounre MMKpPOKaIbKYJIATOD 0
2. Ilepeitnure B pexiv Tlporpam-
MHpoOBaHHE F 11PT" 00
3. 3anecTH nporpammy 3.1
4. Ilepeiinute B pesxum "PaGora’ F ABT
M OYHCTHUTE IIPOrpaMMHLIH CYeT- B/O 0
YUK
5. [IpoBepsTe NpaBHIIBHOCTL HAOOpa
POrpaMMsl
5.1. BBegure KOHTPONBHYIO HUC- 1 x [10; xI14 1
XOOHYI0 MHGODPMaIHIO 0 x 11 0
3 FV; xII2; xII3  1,73...
5.2. ITepeiinure K BeIBOLY c/na 1
pe3y/sTaToB C/I 0
6. Borupcnure 3HaYeHHe H yroJl
KOpPPeKTHPYIOllel Macchl
6.1. 3aHecuTe UCXOOHYIO HH- Us; x[10; xI11 Uy, Uy
dopmaumio afisi pacuera Uy xI12; xI13 U,, Us
U,; Us xT14 Mp
6.2. IlepefinuTe K BBIBOOY pe- C/11 mp
3yJILTAaTOB Macca
CcHI wk

yrona

LA BLIMMCIIEHHA 3HAYEHWA M YIia KODPEeKTHpylouieil Macchl pPOTO-
pa TOM ke reOMeTPHH C HOBhIMH HCXONHBIMH NAHHBIMM BhIMIOTHUTE HHCTPYK-
LU0, HaYMHasA ¢ . 6.

3ameuanua: 1l Yron KoppeKTHPYIOIIeH MACChl OTCUMTHIBATD OT TI0-
N0XeHUA NPOGHOTO rpy3a IpH MepBOM IyCKe POTopa. 2. YFol KOppeKTHPYio-
11eF Macchl COOTRBETCTBYET “Ierkomy mecty”.

Mero0 amnauryo u ¢a3. IToT MeTon NpenyCMATPUBAET OTHO-
BpeMeHHOe U3MepeHne aMIumrynbl ¥ ¢asel Konebanmii onops! npu
GanmaHcupoBKe poropa. Ilpu OfHOMIOCKOCTHO GalaHCHPOBKE Teo-
peTUYeCKH NOCTATOYHO ABYX IIYCKOB pOTOpa: IEepBLIA IIyCK POTOpa
C HauajbHBIM AucbasaHCcOM M BTOpOM INycK poTopa C MpOGHOiL
Maccoit.

Ha nocrosnHO# 4acTOTe BpauieHUs u3MepsIOT aMmmuryny U,
U a3y g, KojebaHMi! OMOPHI POTOPA € HAYAIBLHBIM AMCOGAIAHCOM.
3areM B NPOM3BOJLHOH TOUKE Ha OKPYKHOCTH POTOpa B fJIOCKOCTU
KOPPeKIn# NPUKPEIUIAT NPpobHyio Maccy mp, U Ha TOM XKe YacTo-
Te BpalueHHUA BHOBb H3MepAwoT ammumtyay U; u dasy ¢, xoneba-
HUH OTIOPBI.

B cucrene xoopnuHaT, cBA3aHHOM ¢ poTopoMm (puc. 3.4) cTpo-
AT BeKTop Uy, OTKIaAbIBas Mo, YTJIOM ¢ ¢ OTPE30K, IJIHHA KOTOpO-
ro, B BbIOpaHHOM Macmrabe, paBHa aMIUIMTyOe KoJjeGammit U,
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r Puc. 3.4. Onpeaenenne aAucGananCca METOAOM AMILIMTYR K (a3

Uy ] '
i - -
1% 9«1 n Bextop U;. BexTop U, NpOINOPIMOHATIEH BEKTO-
g, py HauasbHOro gucbananca Dygy:
N K (7 =
0 HE '° =aD Hay»
404 —>
o 4 BeKTOp U; NpONOpLHOHAIEH CYMMe AUCOIAHCOR:

‘> —=>
Uy =a@yay + myp r?).

KoHup! THX BEKTOPOB COENMHAIOT M MONYYAIOT BEeKTOPHBI
TPeYrojbHUK BUOpaluil, HAXOAAT BEKTOp

_
AU=31 —30 =Qmpply .

Hu 6a.ﬂaHCHpOBOqHyIO YyYBCTBHUTEJIBHOCTB
a=AU/m np’k-

3HaueHHe KOPPEKTHUPYIOLIEH MacChl, WM HavaJabHOro auctanan-
ca, BLIYHUCJIAKT No ¢popmyiie

mg =mupUo [AU mma Dyay =aUy .

Yron KOppeKTHpYwliell MacChl y; IOJy4aloT U3 BEeKTOPHOTO -
TPeyroJIbHUKA.

KoppekTupyoiyo mMaccy yCTaHaBIMBAalOT B INIOCKOCTU 1o, yT-
JIOM ¢, OTCYET KOTOPOro Npu CTPoBGoCKOnmMYeCcKOM criocobe usMe-
peHusa ¢asbl BelleTCA B HallpaBJIeHHU, IPOTUBOIIOIOKHOM H3MeHe-
HHI0 (a3bl KonebaHwMil. -

3HaueHHe U yroji KOppeKTHpYyIolllell MacChl MOXHO BBIYHCIHUTE
AHAJIMTHYECKUM clocoboM WM ¢ rnomoiupido MHKpodBM no npu-
KJIaJHOH Iporpamme.

BanancupoBKa B ABYX IUIOCKOCTAX yMeHbILAeT AUCOanaHChl po-
TOpa B ABYX IUIOCKOCTAX KOPPeKIHMU. ITOT MeTo, ITIPMMEHAIOT A1
INHAMHYeCKOol DaJTAHCUPOBKH JeTallel, y3J0B U XKEeCTKUX POTOPOB:
KOJIeC JerKOBBIX aBTOMOOMIIEH, y3/I0B KOJIEHYaThIX BaJIOB, pOTO-
POB 3JIeKTpOABUTAaTeNed, MNPUBOLOB MeTauI000pabaThIBAIOIUX
CTAaHKOB Y MHOTHMX IPYTrUX U3aenuii MallHHOCTPOEHHHA.

CyILIHOCTh IBYXIUIOCKOCTHOM OanaHCHPOBKHU Ha IpejBapHTelIb-
Ho HAaCTPOEHHOM CTaHKE 3aKJII0UaeTCA B IOCHefoBaTelIbHOM WM Of-
HOBpeMEHHOM W3MEpeHMH 3HAauY€HWM M yIJIOB HavaJlbHBIX aucOajiaH-
COB poTopa B AByX IUIOCKOCTAX KOPPeKIWH 10 NOKa3aHUAM Mpuoo-
pOB CTaillKa, pacuere KOPPEKTHPYIOIMX MacC M KOPPEKTHPOBKE
MacC B 00eHX IUIOCKOCTHX.

Ha HeHacTpoeHHOM OaJIAHCMPOBOUHOM CTaHKe HadaJjlbHble IHC-
GaJiaHChI HAXOAAT C NOMOLIBI0 NPOOHLIX IPY30B, YCTaHABIMBAEMBIX
B INIOCKOCTAX KOPPEKIHNN WM IUIOCKOCTAX U3MEPEeHUs.

Haxonar ammiutyanl 1 Gasel KojiebaHMi aByx omnop Uy, Up,
¥4, Yp POTOPA C UCXOOHLIMHU HAYAJIBHBIMM AHcOasiaHcamH. B rmioc-
KOCTH KOoppekumu 1 Ha paamyce ry, NPUKPEIUIAIOT IpobHbli rpys
m; K BHOBb u3MepAwT konebanmsa omop Uyq, Ugy, w415 81
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Puc. 3.5. [AByxmiockocrnas GanaucupoBka ¢

AOMOMBI0 NPOGHBIX IPY308B (-/:’ . m, A _(\(/H
\ Ty Tz 1
DN AW
(puc. 3.5). Cuumaror rpys m,, rpH- T_ _f[
KpeIuIAloT B I[UIOCKOCTA KOppekK-

oM 2 Ha paguyce ry, INIPOOHBIHM 4 s

rpys m, H H3MepsAWT Koiueda-
Hust oniop poropa Uy o, Ugg, 0 49,9p 9.

B cucreme xoopauHaT, CBA3aHHOH C POTOPOM, CTPOAT BEKTOPbI
BUbGpanuii onop ¥ rpaguyecKuM IyTeM HaXOIAT OGajlaHCHPOBOY-
Hble YYBCTBHUTEJIBHOCTH, KaK OIMCAaHO B MeTofe aMIumTyn u (a3

%41, %4 2, %1, % 2-

PaccuuteiBaror KoadduumenTs! ypaBHenmii (4) :

alsaZ,bl,bZ'

B roit kg, cucteMe_xoopnuyar, HO 5 Zpyrom macmrabe cTposT
BexTOps! 2, Uy; —b,Uy; —a;,Uy; b,Up urpaduueckum ciocobom
BBIYHUCIIAIT 3HaueHuA Dy, D, U YIIbl ¢ |, ¢ , HAYIBHBIX JvicbanaH-
COB B IUIOCKOCTAX koppeknun. OnpenesanT HeypaBHOBEILIEHHbIE
MacChl H NPOBOIAAT KOPPEKTHUPOBKY MacC B 00€HX IIOCKOCTAX.

CraTuko-MOMeHTHas GajaHCHPOBKA yMeHbIIAeT IJIaBHBIN BeK-
TOp. U T'JTIaBHBIH MOMEHT OUCOa/laHCOB poTopa. ITOT METol IIpHMe-
HAKT [OJA CTATHYECKOH, MOMEHTHOH U HUHAMHUYECKOH OaJlaHCHPOB-
KU perasied, y3JIOoB, )KeCTKUX U yrpyroneOpMHpPyeMBIX POTOPOB:
MaxOBHKOB, KPBIIBUYATOK LEHTPOOEKHBIX HACOCOB, BEHTHIIATOPOB,
TypOGuH, TypGOKOMIIpECCOpPOB M APYrMX KOHCOJBHBIX M ABYXKOH-
COJIbHBIX POTOPOB.

CTaTHKO-MOMEHTHYI0 OaJlaHCHPOBKY NPOBONAT Ha MpefBapu-
TEJIbHO HAaCTPOEHHOM CTaHKe MM Ha HEHAaCTPOeHHOM CTaHKe ¢ I10-
MOLIBIO IPOOHBIX FPY30B.

Ha npensaputenbHo HaCTPOEHHOM CTaHKE C pa3/ielIeHueM IiIaB-
HOr'o BeKTOpa U IJJaBHOT'0O MOMEHTA NOC/Ie[l0BaTeIbHO H3MEPAIOT U
YMEHBIIAIOT I'JIaBHbIA BEKTOD U IJIABHEIH MOMEHT HAYallbHEBIX [MC-
OaaHCOB poTopa Mo NoKa3aHWAM IIPHOOPOB CTaHKa.

banaHcupoBKy HpPOBOAAT B Cienylollied NOCIeg0BaTeIbHOCTH.

HsmepsAloT 3HaueHne u yroj riaBHOro BeKTopa Auc6anaHCOB.
PaccunTeiBaloT 3HaUeHME HEypPaBHOBEIEHHOM MacChI ¥ IPOBOMAT Kop-
PEeKTHPOBKY Macc B OJHOH IutockoctH. Ecimu ymeHsinenue Dy nipe-
AyCMOTpPeHO B ABYX IUIOCKOCTAX, TO KOPPEKTHUPYIOIIME MacChl B
9THX INIOCKOCTAX ONPEeNeNAT IO 3aKOHAaM CTATHKH. 3aTeM H3Me-
PAIOT 3HaYeHMe M YroJj I'JIaBHOro MoMeHTa aucbanancoB. PaccuuTer-
BalOT napy Auc6aJaHCOB M HeypaBHOBELIGHHbIE MACChl JUIA ABYX
IIIOCKOCTEH, NPOBOAAT KOPPEKTHPOBKY Macc. IIpu coBnameHuu
IUIOCKOCTH KOPPEeKUHH, B KOTopo# ycrpaHaerca Dgp, ¢ LIEHTPOM
MacChbl pOTOpa OOHOBPEMEHHO H3MEPANT U .YMEHBUIAIOT IIIABHBII
BEeKTOp H I'lIaBHbI MOMeHT Oucbanancos.

Ha npegBapuTensHo HaCTPOEHHOM CTaHKe C pasfelleHHeM IByX
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IUTOCKOCTeH CTATUKO-MOMEHTHYI0 OajlaHCMPDOBKY HNPOBOJAT pacyeT-
HBIM ITyTEM.

ITo mokazanuaM npubopoB CTaHKa HaXOOAT 3HaueHus D,, D,
U YIJIBI ¥ 1, ¢, OUCOAaNaHCOB B IUIOCKOCTAX M3MepeHus. ['NaBHbIA
BEKTOP U TIJIaBHBI MOMEHT HuCcOanaHCOB onpenessioT no ¢op-
MYJIaM:

roe L ;, L , — paccTosiHue OT IUNIOCKOCTe n3MepeHus 1, 2 o neurpa
Macc pOTOpa; 3HAK IUIIOC CTAaBAT, €CIM Yrojl MexAy BeKTOpamH
D; u D, ocTpsIii, a 3HaK MHUHYC — IpPY TYIIOM yrjIe.

Ilporpamma 3.2 pya mukpo3dBM ’Onextponnxa’ 53-34, MK-54, MK-56-1I1-11

Appec | Komanpa | Koz || Agpec | Komanga | Kogp || Anpec Komaﬂnal Kog,
00 2 02 6 FVo 21 70 X 12
1 o 40 7 Ii6 46 1 Hrig 69
2 Cx or 8 C/T1 50 2 + 10
3 I18 48 9 W18 68 3 I19 49
4 19 49 40 HIie 66 4 = 14
5 FLO 5T 1 + 13 5 W18 68
6 17 17 2 Farccos 1- 6 + 10
7 51988 61 3 117 47 7 I18 48
8 HUIA 6~ 4 U119 69 8 B/O 52
9 X 12 5 Fx<0 5C

10 I 41 6 53 53

1 UIi3 63 7 3 03

2 HUIIB 6L 8 6 06 Perucrps! naMATi
3 X 12 9 0 00 Tl m,, 129,
4 113 43 {; 50 HI17 67 M3 m,, 114 ¢,
5 BII 51 1 - 11 MnA;,TIB I,
6 25 25 2 I17 47 ICry, N ry
7 HII 61 3 umn7 67 e D..,Mp
8 HIIC 6¢ 4 C/II 50 M7 v p, oM
9 X 12 5 FLO 5I" |{[10, I18, IT9 — onepaTus-
20 i1 41 6 00 00 Hble

1 UII3 63 7 BII 51

2 %1981% er 8 02 02

3 X 12 9 t OE

4 113 43 60 F sin 1C

5 HIi4 64 1 F, 25

6 11 53 2 Fecos 1r

7 59 59 3 pid 14

8 HIl 61 4 x 12

9 WI2 62 (| 5 FBx 0
30 I 53 || 6 pid 14

1 59 59 7 F, 25

2 Fx? 22 8 2 14

3 2 14 9 F, 25

4 Fx’ 22

5 + 10 |

~
®



HMucTpyxuusa 6anaHCHpPOBLIHKY

Copepoxanne HaGparts Bemmonuute | Pesynsrar
YHCTIO KOMaHAbI
1. BkimouHTe MHKPOKAJILKYIATOD 0
2. Ilepefinure B pexxum Tlporpam- FIIPI 00
MHpOBaHue’’
3. 3anecure nporpammy 3.2
4. OuucTHTe IPOrpaMMHBIH F ABT B/O 0

CueTunK

5. YcTaHOBHTS IlepeKIIouaTels
I'/P/T'P1l 8 nonosxeuue ’I'”’

6. IIpoBeprTe NPaBUIBHOCTH Ha~
6opa nporpamMmsl

6.1. BBemuTe KOHTPOJILHYIO 3 I11; IIB 3
HCXOIHYI0 HHbOD- 4 I13; TIA 4
matwo 1 fc; 1o 1

90 I12 90
180 I14 180

6.2. Ilepeiinure K BEIBOOY B/O, C/T1 3

pe3yIsTaTon C/1 143, 1301
Cc/m 16, 97 ...

c/n 135

6.3. Ouucrure nporpam- F ABT/B/O 135

MHBIH CYETUYHK
7. BeiuuciMTe 3HAYEHHA M YIJIbI
rJIaBHOI'O BEKTOpA M IJIaBHOTO
MOMeHTa JUcbanaHcoB poropa

7.1. BaHecuTe HCXOGHYIO HH- My ; M, ni; ns my; my
¢dopmaumio aia pacuera P15 P2 112; T14 P15 P2
ll; 12 HA; I1B ll; 12
7.2. Ilepefinure k BHIBORY C/1 3HaYeHHe
pPe3ynsTaToB D,
C/II yrony¢p
c/a 3HaYeHHe
Mp
Cc/m yrou ¥ )y

Koppextupyrompe maccel B 3aJaHHBIX IJIOCKOCTAX KOppPeK-
MK HAaXONAT IO 3aKOHAM CTaTUKH, a BeKTOpel Der u M, onpepe-
JAIOT IT0 NPUKIIATHOM NporpaMMe ¢ HOMOLUBI0 MUKPOIBM.

Ipuxnanuan nporpamma pna muxkpo3BM *’Brrumcnenue 3"aveHuA U yrina
IFIaBHOrO BEKTOPa H IMaBHOro MoMeéeHTa aucbanancos’’.

BprumensioTes 3HAYEHHA M YINIBI FIAaBHOTO BeKTOpa M IJIABHOTO MOMeHTa
oucbanaHcoB poropa.

Hexonnon undopmaumeit nnsa pacuera apnaAoTes :

m,, M, — ypaBHOBelUMBalOIiHe MAacChl B INIOCKOCTAX M3MepeHMs /, 2;

Y1, ¥, — YrIOBOe MNOJIOXKEHHEe YPaBHOBEIUMBAIOUIMX MACC OTHOCHTEJIBHO
BbIGPaHHOrO Haua/a OTCYETa, CBA3AHHOTO C POTOPOM;

?y, ; — pamuychbl IOCTAHOBKH yPaBHOBEIUMBAIOIMX MaCC;

1» [ — paccroanua or nnockocTeil u3MepeHHA 1o LeHTpa Macce poTopa.

Ina BeIYMCHeHMA 3HAUEHHIA U YITIOB MIABHOTO BEKTOPa H TJIABHOIO MOMEH-
Ta nucbanaHcoB poTopa TOMH ke FeOMETPHH ¢ HOBHIMM MCXOIHBIMH HAHHBIME
HeoOXOMMO BBINOIHATL MHCTPYKLMIO, HAYMHAA ¢ 1. 7.
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3 ameuatHa: 1 Paccroanue /;, I, BBOAHTh CO 3HAKOM MHHYC, e€CJIK
JIOCKOCTh U3MePeHHA I, 2 PacIioloieHa cjleBa OT LEHTPa Macc poTopa.

9. YrioBoe MOJIOXeHHe yPaBHOBELUMBAIOLMX MacC ¢, ¢, OTCYATHIBATH
IPOTHB yacoBOM cTPeJIKH ANA 1-i U 2-# MnocKocTel U3MepeHus.

Tpumep. BhIuMCIUTL 3HAUEHHA M YIJIbI TIABHOTO BEKTOPa ¥ rIaBHOIO MO-
meHTa nucbanaHcoB poropa, cbGanaHCHPOBaHHOrO B ABYX IUIOCKOCTAX u3Me-
penns. HcxonHble naHHble AnA pacuera: my = 3 1; m, = 4r1; ¢, = 90°;
o, = 180°; 1, = 40 mm; I, = 30 mm; r, = r, = 100 mMMm. OtBet: Doy =
= 5001 MM; per= 143°; Mp = 16970r - mm?; ¢, = 135°.

Ha HeHaCTpOEHHOM CTaHKe IJIaBHBLIM BEKTOD U riIaBHBIE MOMEHT
HAXOLAT C HNOMOUIGI0 HIPODHBIX I'Py30B, yCTaHaBJINBaEéMBIX B IUIOC-
KOCTH KOPPEeKUMH Ky u3aMepenun (puc. 3.6) .

BHavanie u3MepsIIOT aMIUTUTYbl U (Da3b!l KojebaHuil ABYX Onop
poTopa ¢ HayaJbHO¥ CTATHYECKOH U MOMEHTHOM HeypaBHOBeLUeH-
Hoctbio Uy, Ug, ¢ 4, ¢ p. 3aT€M B IUIOCKOCTH, IlepleHaN KyJIAPHOH
ocu potopa (puc. 3.6, a) ¥ mpoxopsueii yepe3 ero HeHTP Macc, IpH-
KpeIAIT Ha paJuyce 7y MPOOHYI0 MaCCy M ¢r, BEI3IBAIOLIYIO TOJIb-
KO CTaTHYECKYI0 HeyDaBHOBEIIEHHOCTh, 1 BHOBb H3MEPAIOT Kone6a-
HHUA OIIop

Ugers UBersPa ers YR er-

Ha KoHcOJIBHOM poTOpe AJIA CO3JaHHUA CTATUYECKOI HeypaBHO-

7_(2? @?
= R NS AR A

l L Ly =

—te

Ter
r

@ — 4) 6)

Iy
t 4
é S A
4—5: Puc. 3.6. Pacnonoxenue npoGubix IPY30B NpH CTATHKO-

2) MOMEHTHO} GanancHpoBKe

BELIEHHOCTH YCTaHABJIMBAIOT NPOOHBLIE MAaCChl Mgy, , Moy, B OBYX
IUIOCKOCTAX HA pajMycax r; W r,, KakK [oKasaHo Ha puc. 3.6, 6.
3HaYeHNA 3THX MACC PACCUUTHIBAIOT MO (hopMyIam:

m =m ’er I3
cr1 — ; -
! R T P

"er I
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IMpo6Hbie Macchl Ha OBYXKOHCOJILHOM DOTOpe yCTaHABIMBAIOT
napaJUIeNbHO APYT ApYry (puc. 3.6, ¢). 3HaueHHA IMPOOHBIX Macc:

Mep1=m Ter 2,
e P P
m _ ’er !
cr2 Try L+

Tperunit nycx poropa npoBomAT ¢ AByMs NPOGHBIMK Maccamu,
BBI3bIBRIOIIMMH TOJIbKO MOMEHTHYI0 HeypaBHOBeIleHHOCTs. Maccel
NPUKPEIVIAT B BYX NapajulefibHBIX [IOCKOCTAX no yriioMm 180°.
3HaueHHe BTOpPO¥ NMpPOGHOI MacChl CBA3AHO C MEPBON COOTHOLUe-
HUEM

= . 1
M2 =My :‘ .

JTH ;Be MacChl CO3NAIT Mapy IOUCOGalaHCOB Ha 1uiede [
(puc. 3.6, 2) , paBHYIO ITIaBHOMY MOMEHTY JHCGanaHCOB:

MD ‘—‘lirll.

B cucreme xoOpAaMHAT, CBA33aHHOM C pOTOPOM, CTPOAT BEKTODEI
BHUOpAIMii ONOp M TaK e, KakK IIPH ABYXIUIOCKOCTHOM OaJlaHCUPOB-
Ke HaxoJAT 6anaHCHpOBOYHbIE YyBCTBUTEIBHOCTH 04 o, Oy M » OB ors
gy - :
" PaccuuthiBaroT ko3dhduUIMeHTE ypaBHEHHI (4) u rpadudecKuM
Coco6OM BBIYUCHAIOT 3HaYeHNsA Doy, Mp M YTIIBIQ op, ¢ 5y HAYATBHBIX
Aucbanacos: ITo Tem xe ¢opMynam, 4TO U NPOOHEIE, OMPENEIAIOT
KOppeKTUpYIlHe Macchkl. IIpOBOOAT KOPPEKTUPOBKY Macc.

CraTmyeckaa OanaHcMpOBKa B  JAHHAMHYECKOM pexume
yMeHbIUAeT TOJIBKO TJIaBHBLIA BEeKTOP HAYaJbHBIX aucbaiaHCcOB po-
Topa. 9Ty OaNAHCHPOBKY NPOBOAAT HAa YHMBEPCAJBHBLIX CTAHKAX C
FOPH3OHTANIFHON HIIH CIIeIMAaJIbHBIX CTaHKAaX ¢ BePTUKAJILHOH OCAMU
BpauieHuA. [lns ompefejieHUA IJIABHOrO BEKTOpa OUCOaNaHCOB NpH
CTATHUECKO#H OallaHCHMPOBKe B IMHAMHYECKOM PeXHMME NMPUMEHAIT
Te e Ccrocobbl, YTO M IIPH CTATMKO-MOMEHTHOI GajlaHCHpOBKe.

MonynbHasa GajaHCHPOBKA yMeHbINaeT HAaYaIbHbIE H TeXHOJIOTH-
geckue mucbanaHchl AeTajieil U Y3/0B, TOMyCKAKIUX 3aMeHY UX B
poTope 6e3 mocneznyioueil 6asaHcupoBKU poropa. Takue metanu u
V37bl HA3BIBAIOT MOAyaAMU. MoayiieM Moxer OLITH KOJeCO BeHTH-
JIATOPA, AKOPh 3JIEKTPOABHUIATeNA, y3ell KOMIIpeccopa U Apyrue
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Puc. 3.7. HeypaBHOBEMIEHHOCTh KECTKOrO
Inaogns \ I modgns POTOpa MOAYJILHOMH KOHCTPYKIIHM

y37bI, KOHCTPYKHIHA KOTOPBIX
OTBEvUaeT CIeAyKIMM Tpebo-
BaHUAM:

1. Moaynu posbkHbl Aomnyc-
KaTh He MeHee IBYX B3aHUMHBIX
YIJIOBBLIX T[IOJIOKeHMI OOHOTO MOAYJS OTHOCHUTENILHO LPYTroro C
yriom, 6musxum k 180°.

2. Ha xaxpoM MoOyJie IOJDKHBI ObITh ITPEyCMOTPEHB! IUT0CKOC-
TH KOPPEeKIMH.

3. Bce mocagku B cThIKax MOZYJEH IO/XKHBI UMETh rapaHTUPO-
BaHHbIE HATATH.

4. OTKJIOHeHHe MAacChl MOAYJA OT HOMHHIBHOIO 3HAYEHUs He
OOJI>KHO npeBpiaTh 2%.

OcHOBHEBIE NOJIOXKEHUA MOZLYJIBHON OallaHCUPOBKH COCTOAT B
cilepywieM.

HeypaBHOBEILICHHOCTh XECTKOI'0 POTOPa, COCTOALLErO U3 ABYX
Mozayeit (puc. 3.7), obycioBeHa cMellleHHeM IIaBHBIX UeHTPaNIb-
HBIX OCeH KaKIOro MOAY/Isi OTHOCHTENBHO COGCTBEHHOI reoMeTpu-
4ecKOoil OcH, onpenendaeMoil IeHTpoM uardbl ¥ UEHTPUPYIOLIE ITo-
BEPXHOCTBIO CONPMKEHHA MOAyJIell, a Tak)ke CMelleHHeM I'eOMeET-
pHYecKoil ocu MOAYJIA OTHOCHTENBHO OCH poropa. M3nom ocell B
IDIOCKOCTH CTHIKAa BO3HHUKAET 3a CYET MOTPEeUIHOCTH H3FOTOBJIEHUA
LEeHTPUPYIIIKX IToBepxHOcTel I u 11 monyn:

> > >
=:61 +527

raoe 3’, — CMellleHHe OCH POTopa BClIeACTBHE INOTPeIHOCTY U3TOTOB-
JIeHVst LeHTPHPYIOLIMX IoBepxHocTeH /| MoOAynsa; 6, — cMelleHHe
OCH pOTOpa BCJIEACTBUE MOTPEIHOCTE}! U3TOTOBIIEHHUA LEHTPHPYIO--
LMX noBepxHocTel /7 Monyna.

Ilpu 3TOM ruaBHBI BEKTOP HAUAJIBHBIX AHCOAlIaHCOB DOTOpA
MO>HO IMPEeICTABUATh B CJIEAYIOLIEM BHJE:
[]

- — — — —
D crpay =D ernaui _"'Dc'nl + Dernaus Y Derras

351eCh Deryayy (Dernayz ) — HavansHbIA auc6ananc I u 11 mopynsa;
Derry (Derr2) — TexHomorumyeckuit pucbamadnc [ u Il mopyns,
00yCJIOBNEHHBI MOTPEUMIHOCTAMH LEHTPHUPYIOIUMX IOBEPXHOCTEMH.
AHanornyHoe BhIpaKeHHe MOXHO 3aIlMCaTh M JJIA [TaBHOI'O MOMEH-
Ta HAYaJILHBIX aucbaiaHcoB poTopa.

Ecimn Ha KaxaoM Moayie ycTPaHWTh HaualbHbIE M TEXHOJIOTH-
yeckue nucOaIaHChl, TO MOAYJIH OyAyT OTOAIAHCHPOBAHLI TaK, UTO
oHM OymyT MoNHOCTbI0 BaaumosaméHsaeMsl. JIioboit oT6amancupo-
BaHHBIM TaKUM o0pa3oM / MOAyNb MOXeT ObITh cOOpaH c MobBIM
II MmonyieM B NPOX3BOJIBHOM B3aUMHOM MOJI0XeHu!u Oe3 nocnenyio-
et 6aaHCHPOBKH.

B 3aBHCHMOCTH OT KOHCTPYKTHBHO-TE€XHOJIOTHYECKHMX 0cobeH-
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HOCTéH MonAyny GaslaHCHPYIOT ¢ IPUMEHEeHHEM MMHTATOPOB WM I10
IByM cbopkam poTopa.

Crioco6 MonynsHOH GalaHCHPOBKU ¢ NPUMEHEHHEeM HMMHUTATO-
POE 3aKJIIOYaeTCA B TOM, YTO KaXKABIA MOAY/L POTOpa GallaHCHPYIOT
B cGope ¢ UMHUTATOPOM.

Hocnegunii npencraBnAgeT coboil MOJHOCTBI0 cOanaHCUPOBAH-
HBIM y3eA, HMUTHPYIOIUMI Opyroii Monyias poTopa IO MOMEHTaM
HHEpIMM, Macce M reoMeTPHM M UMerowMit Grenye Landb! OTHOCH-
TeJIbHO COIIpATraeMbIX NoBepXHOCTeM, paBHoe ’Hymio’’. B aTom cny-
yae amucbalaHCBl POTOpa, BO3HHUKAIOIIME IpU cOopke MomyiA ¢
HMHUTATOPOM, 06YCII0BJIEHbI HAUAJIIBHBIMH U TEXHOJIOTHYECKHUMU OHUC-
GanaHCcaMH TONBKO MOMYJIA.

TIpn aunamMuueckoil OajlaHCHPOBKE C IMIPUMEHEHHEM MMHTATO-
POB oIpeAenAaioT aucbanaHcsl poTOpa OJHMM W3 METOAOB, M3II0-
J)KEeHHBIX BbIlIE, HapuMep, B JIBYX IUIOCKOCTAX u3Mepenus. [Iepe-
CYMTBHIBAIOT AUCHAIAHCHI B IUIOCKOCTH KOPPEKLHHM MOZAYJIA IO 3aKO0-
HaM cTaTHku. HaXomaT KOppeKTUPYIOLINEe MacChl M IIPOBOOAT KOp-
PeXTHPOBKY MacC B IUTOCKOCTAX, PACHOJIOKEHHBIX Ha GalaHcupye-
MoM mozyie. Takum criocoGoM OanaHCHPYIOT KaXKObI MOIYINb
poTopa CO CBOMM MMHTAaTOPOM.

BanancupoBka MoOAyJiel no ABYM cbopkamM poTopa Ipegy-
cMaTpHBaeT yMeHblieHie OucDaJIaHCOB B YeTbIpeX [LNIOCKOCTAX KOp-
peKiiny, ABE M3 KOTOPhIX PaCloJioXKeHbl Ha ] Mojyjie, a IBa Apy-
rue — Ha Il monyne.

Cobuparor porop u3 gByx monysed (pug. 3.8) u oypenejAor
mycbanaHcee! B INOCKOCTAX usmepenusa D 4 1, Dy (Wi Degy, Mpy ).
Paz6upator poTop Ha MOIyYJ/M ¥ BHOBb COOMpANT NP IpPYrom B3a-
HMHOM IOJIOKEHUY MoayJed. OTJIHYAIOIUMXCA OT NepPBOHAYIBHOTO
Ha yroj ¢, HANpUMep, ¢ = 180° . OnpepenaioT aucOanaHchl B IVIOC-
KOCTAX u3Mepenus Dy o, 33 o TIociie BTOpoii cOopKu.

PaccuuThiBaOT Mo NpuUKIaZHO#M IIporpamMmMe Ha IBM nucGanan-
cbl B IUIOCKOCTAX Koppekiwu I u I1 Mogynett (cm. c. 84).

3aTeM IPOBOAAT KOPPEKTHPOBKY MAacC KaXAOT0 MOIYJIA.

Crioco6 6afaHCUpOBKH [0 ABYM COOPKaM HUCIOJB3YIOT TaKXe
A GaJaHCHPOBKHM [eTallell POTOPOB HEMOLYJIBHOM KOHCTPYKLHMH
C HeJIbI0 YMEHbIIeHHA TeXHOJIOTNYEeCKUX nncGaJ;chon,uoﬁycnoaneH—
HBIX MOTPENIHOCTAMM HEHTPUPYIOIKMX MOBEPpXHOCTeH OanaHcupo-
BOYHQIi1 OIIPaBKH.

g° o°
Puc. 3.8. Pacnonomenue mopyieit mpu (0% (180",
cGopke s MOAYIbHOIt GalaHCHPOBKH
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BAJTAHCUPOBKA JUJIA MOJIY IbHOM CBOPKH
POTOP HJI HU3OEJIME AN 015  CBOPKAN 02  IATA 86.05.15.
HWCXOJIHHE JAHHEIE
SHAYEHUA U YI'JTIH JUCBAJIAHCOB
YACTH POTOPA PA3BEPHYTEI HYJIY COBMEIEHEI
INIOCKOCTb 1  IUIOCKOCTb 2  IUIOCKOCTb 1  IUIOCKOCTD 2
(T'MM) (TPAIl) (I'MM) (TPAL) (I'MM) (T'PAH) (I.MM) (TPAI)

11100 94 9340 108 9700 102 1870 356
OTHOCHUTEJIbHBIE PACCTOAHUS
S AoIuil AJO I1J1 2 JOTII 3 O IUT 4
0,000 0,450 0,450 1,000
. PEBYJIbTATH PACUETA
TEPBBI MOYJIb BTOPOH MOJYJib

IUIOCKOCTb 1 IJIOCKOCTb 2  IUJIOCKOCTb1 IUIOCKOCTD 2
(T'MM) (TPAL) (F.MM) (TPAH) (I'MM) (TPALN) (I"MM) (TPAI)
5020 . 100 9790 100 1810 230 4830 307

Co0upaioT poTop U3 HeypaBHOBEIUEHHOH OeTany M TOJHOCTBIO
cOanaHCcHpOBaHHOH OaTaHCHPOBOUHOI onpaBKu. ONMpenenaT aucba-
JIZHChI POTOPA B IUIOCKOCTAX U3MEPEeHHs WK IUTIOCKOCTAX KOppeK-
LIMM, HalpuMep, IJABHEIA BeKTOp HAuYaIbHBIX aucOamancoB Dep
3areM CHMMAOT AeTajlb C ONPAaBKH, IOBOPAYMBAIOT €e Ha 180
OTHOCHTEJILHO _pnpaBKu 1 IPOBOJAT BTOPYI0 c60pKy poTopa. BHOBB
omnpenenaoT Der,. PACCUNTHIBAIOT HavaJbHBIE nnc6anancm Jetam
(B HamEeM pumepe chaq) no gpopmye

-
Dcrnatl (D Dc’l‘2)’

W To NpHKnafHoii nporpamme Ha OBM. [IpoBopsaT KOppeKTHPOB-
Ky MAaccC B IUIOCKOCTAX, PacloJIO)KeHHbIX Ha bOalaHcupyeMoi meTau.
MuoronsockocTHaA GajaHCHPOBKa yMeHsluaeT AucGasaHCchl po-
TOpa BO MHOTHX IUIOCKOCTAX (Ooslee ABYX) KoppeKimu. ITOT Me-
TOA TIPMMEHAIOT IJIA IMHAMMUeCKoiil GanancupoBku ynpyrogedop-
MHPYEMBIX POTOPOB: BalioB, POTOPOB MHOTOCTYIIEHYATBIX KOMII-
peccopoB, HAacocoB, TYpOuUH u APYTUX MEXOTOPHBIX POTOPOB.
B ocHoBe MeTona JIOXHT OlpeneneHue Ha HU3KOM YacTOTe Bpa-
LIeHHA HaYalIbHbIX AMCOAJIaHCOB POTOpa B ABYX ILUIOCKOCTAX H3Me-
PEHHA M KOPPEKTHUPOBKA MaeC BO MHOTLHKX IUIOCKOCTAX BAOJIb OCH
poropa.
- JIncOanaHCchl B IUIOCKOCTAX KOPPEKIMH U KOPPEKTUPYIOILMe
MacChl POTOPOB C H3BECTHBIM OCEBEIM paclipelesieHueM aucOaiaH-
COB DPaCCYMTHIBAIOT ITO (POPMYINaM, OIUCHIBAIOIIMM [JAHHBIA 3aKOH
pacnpenenenuss. Tax HeypaBHOBewEeHHOCTh MO MepBO GopMe u3-
ruba yMeHBIIAIOT B TPeX IUIOCKOCTAX KOPPEKIMH, OUCOAIaHCHI B
KOTOPBIX PAaCCYMTHIBAIOT MO popMyiam:

=> _ o, > o =>



Sy

> -
2 =Dy +Dp);

l

o

_ a = _aR
3_(1_—2—)DA ~?DB’

rae o« — ko3t duLMeHT mepBoi GopMbI H3ruba.

Jucbanancel B MIOCKOCTAX KOPPEKLHH POTOPOB C HeusBecT-
HBIM OCEBBIM pacIpenesieHHeM IHUCOaJIAHCOB CUHTAIOT IIPOMOPLHO-
HAJIBHBIMH CMELIeHHIO OCH POTOpa OTHOCHTEJIBHO ero rjIaBHOMH IeHT-
PaJIBHOHM OCH MHEPLHH: -

— mi; — mil;

D;= TDCT iTﬂY D>
roe m; — YCJOBHAd OUCKpeTHasd Macca poTopa, HpuUBemeHHasdA K
i-M MIIOCKOCTH KOPpPEeKINM, HalpuMep, Macca guckKa KOMIIpeccopa;
l; — paccrogHue OT i-i INIOCKOCTH KOpPPEeKIMHU A0 HEeHTpa Macce
poropa.

Uicno ¥ pacroioeHe IUIOCKOCTeH KOppeKIHy Ha poTope, a
TaK)ke 3aKOH paclipelesieHHs AucOalaHCcoB BIOJb OCH POTOpa yCTa-
HAaBIMBAlOT B pe3yJibTaTe IIpelBapPUTENBHEIX 3KCIIePHMEHTAIBHO-
AHAIMTHYECKUX HCCJIEHOBaHUI POTOpa Ha HHU3KHUX M BBICOKHMX Yac-
TOTaxX BpPallleHHHA.

B o06mem cnyuae meroauka HH3KOYACTOTHON MHOTOIJIOCKOCT-
Ho 6anaHCUPOBKH 3aKJIIOUAETCA B CIEAYIOLIeM.

Ha nu3Kxoi#l wacToTe BpallleHUA ONPeNeNAIoT 3HAYEeHUsA U Yribl
IucOaslaHCOB poTOpa B ABYX INIOCKOCTAX usMepeHusa -Dy, ¢4,

D B> "2 B
PaccuuTeiBaroT ﬂPICGaJIaHCBI B IUIOCKOCTAX KOpPpPeKIMHUu I10

dbopmyne
- -
Di=aiD, + b p,

\\
roe 2;, b; — coorBercTByHOUME KO3(PDUIMEHT UIA i-i TIOCKOCTH
Koppekuyy. HaXopmAT KOppeKTHpyIKe Macchl B KaxAoil mloc-
KOCTH:
m;=Difrg;.

I'ngBop;m KOPPEeKTHPOBKY MAacC poTopa I10CJI€ROBATEJIBHO B
KaXXaou IUIOCKOCTU UJIU OIHOBPEMEHHO BO BCeX HJIOCKOC‘I‘HX.A_

Pacuer 15’, U m; BBIIOJHAKT Ha MHUKPoIBM no npuxnagHoit
nporpamMmme.

Ilpuxnannan nporpamMma pna MHKPoOIBM “Briuncienue 3Hadenuit u yr-
0B aucGanaHCOB B INIOCKOCTAX KOPPeKIHH NPH MHOTOIUIOCKOCTHOMH Gamau-
cupoBKe’’,

Brruncnsrorcs 3HaveHus ¥ yribl AucbanaHCOB POTOpa B IUIOCKOCTAX KOp-
pexuuu. Uncso miuockocTeil KoppeKipH ot 2 no 9.

Hcxonnoit vHGopManyeit AnA paciera ABIAIOTCA

3HaueHus nucbanancor poropa D4, Dp B, {IOCKOCTAX H3MepeHUs A, B;

yroi y Mexny BektTopamu aucbanmancoB Dg u Dg; aj, b; (i= 1, 2, ..., 9),
MaluHHHble KO3DQPULHEHTHI ANA KaXKAO0M MIIOCKOCTH KOPPEeKITHH.

BaMeuaHue YIoly IPHHHMAIT CO 3HAKOM ILIIOC MIPH OTCUETE MPO-
THB YacoBoii cTpenku o D4 kD p. Yron #; CO 3HAKOM TUIOC B Pe3yJIbTaTe O3Ha-
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YaeT OTCUET yrila yCTAHOBKH KOPpeKTupymoweit maccol OT D4 NPOTHB YaCOBOi

CTPEJIKH.

TIporpamma 3.3 pns MukpodBM ’OnexrpoHuka’ B—3-34, MK-54, MK56-I11-I1

Apnpec | Komanna | Kon || Anpec | Komanpna | Kon [| Anpec { Komauna| Kogn
00 UIIB 6L 6 |~ oL 2 1 01
1 HIicC 6C 7 I 4T 3 2 14
2 F sin 1C 8 Cc/11 50 4 - 11
3 X 12 9 F, 25 5 F Bx 0
4 o 40 40 + 13 6 2 14
5 UIiB 6L 1 Farccos 1- 7 Fx<0 5C
6 HIIC 6¢c 2 HIIC 6C 8 80 80
7 F cos r 3 Fx<0 5C 9 pid 14
8 X 12 4 48 48 80 F, 25
9 191/ 4L 5 F, 25 1 pid 14
10 Cx or 6 -/ oL 2 0 00
1 C/T1 50 7 t OE 3 , 0-
2 o 4r 8 F, 25 4 1 N1
3 KHI1Z rr 9 IIC 4C 5 i 14
4 I 53 50 C/II 50 5 — 11
5 53 53 1 BII 51 7 FBx 0
6 t OE 2 12 12 8 i 14
7 HI10 60 3 t QE 9 Fx<0 5C
8 X 12 4 * OE 90 92 92
9 Iic 4C 5 1 01 1 i 14
20 F, 25 6 s 0- 2 F, 25
1 %1902 6L 7 8 08 3 1 01
2 X 12 8 Fi/x 23 4 0 00
3 i 14 9 - 11 5 X 12
4 HUIIA 6- 60 1 01 6 B/O 52

5 X 12 1 BII oC Peructper namatu
6 + 10 2 7 07 ITIO —onep.JIA— Dy
7 0 OE 3 + 10 |1 —T,,T,, IB—Dpg
8 Fx? 22 4 F Bx 0
9 HIIC 6C 5 — 11 II5 — Ty 5, Ty5s IC—
9, Y;
30 Fx? 22 6 — 11 ||F19 —Ty4, Tyo 1 —myp;
1 + 10 7 F Bx 0
2 F/ 21 8 BII oc
3 1 OE 9 3 03
4 BII ocC 70 | —1 OL
5 1 01 1 t OE
HHerpyxiums GanaHCHPOBLIHKY
Copeprxanne Ha6pars Beimonuurs KoMauasi | Peaynetar
yKCII0
1. Bxmouure MHKPO-
KaIbKYAATOP
2. Ilepeiinure B peskxum F 11PT". Ier Q0
“IIporpaMmmupoBasue’’

3. 3anecure nmporpamM-
my 3.3
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IIpomomxernie HHCTpYKLMH

Cogmepxkanme Ha6pats BbINOMIHUT, KOMaHBI ' Pesynsrar
uHCIIo
4. OuncrHTe nporpam-
MHBIH CYeTUMK F ABT B/O 0
5.Y craHOBHUTe MepeKIiio-
vatens I'/P/I'PI] B nnono-
xeHue ’T'”
6. IIpoBephTe IpaBUIIB-
HocTh Habopa nporpaMmmsl
6.1. BeBenguTe KOHT- 600,12 m 600,12
PONBHYIO MCXOAHYI0 MH- 400 12 - 400
dopMauHIo 200,02 13 200,02
0,04 114 0,04
1200,06 I15 1200,06
50 50 NATIB 50
60 Iic 60
6.2. Ilepeiinure K BhLI- B/OC/II 0
BOAY pe3yJibTaTOB 1 C/T1 2,645 ...
c/m -19,1 ...
6.3. Ouncrure npo- F ABT/B/O
rpaMMHBIH CYETUHK
7. Beuucaure 3Have-
HHe u yron pucbanaHca
B KaXKIOH IVIOCKOCTH
KOppeKImn
7.1. 3aHecHTe HCXOA- a, by m ayby
Hyw uHboOpMaumio oA aj, by I12 ajz, by
PACUCTA et s e e e e e e e
ag, by 9 ag, by
Dy A Dy
Dp B Dp
4 I1c 14
7.2. Ilepeiigure K BBI- B/O C/T1 0
BOAY Pe3yJbTaToB c/m 3HayeHHe
D,
2 c/iia yromu i
c/m 3HayYeHHe
2
c/m YTOJ )

....................................

KoabduumeHTs! ¢; A b; MOKHO paccuuTaTh I10 ¢dhopmynam

mi 1 _lali

a;= )
o m Emﬂl? 7
bzﬁ'_(i— JBli )

! ri m Emil? )

B peructpax naMsTH MHKPOKAIbKYyATOpa KO3(d(hUIREHThI
pasmetnatotea nomapHo (0000, 0000 — mo 3ansToil — xo3dduum-
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€HT a4, Nocne 3amAToi — Ko3dduiueHt b, Tabn. 3.1. IlepBaa midpa
B OTBeNeHHBIX ANA Ko3duLMeHTa fAdelikax o3HayaeT ero 3Hak (0
COOTBETCTByeT IUTIoCcy, a 1 — munycy) . Hanpumep, nns KxoHTPOJIB-
Hol undopmarum (n. 6.1 MHCTPYKIMH) .

Tabnuna 3.1
Pa3meluenne k03¢ PpHLIMEHTOB B peFrHCTPaX NaMATH

Peructp 3navenns KosddpuumeHToB B nmamatu MHKpO-

KaJbKyJATOpa
a; b

IT1 0,6 —0,2 600,12

112 0,4 0 400,

I13 0,2 0,2 200,02

I14 0 0,4 4,—02

I15 —0,2 0,6 1200,06

3.3. BHICOKOYACTOTHA A BAJIAHCHPOBKA

Ha Bricokux yacToTax BpallleHHsI OanaHCHpPYWT rubkue poro-
Pbl, KOTOpble HEBO3MOXKHO cOalaHCUPOBaTh HU3KQYACTOTHEIMM Me-
TOZaMH, HalIpuMep, POTOPBI KPYMHBIX NIeKTPOoaBHUraresieit, Gymaro-
JENATEIbHLIX MAIUMH, JBYXIIOMIOCHBIX U MHOIOMNOJIOCHLIX IeHepa-
TOPOB, MAPOBLIX K ra3oBbIX TYPOHH U Ipyrue poTOphl ¢ HEypaBHO-
BelleHHOCTLIO Mo 1-i1, 2-it u Gonee BricOkMM (opmam usruba. B
paGoueM [uana3soHe YacCTOT BpAalLllEHHA 3THX POTOPOB JIEXKHUT
HeCKOIbKO KPHTHYECKHX CKOPOCTeH, TaK, HaNpuUMep, KpUTHYeCKHe
CKOpOCTH poTopa reHeparopa TB2-150-2 paBuer 933 u 3400 ¢~ '.

OcHoBHOe OTaHMYMe BLICOKOUYACTOTHON 0asJlaHCUPOBKH OT HU3-
KOHaCTOTHOH COCTOUT B TOM, YTO KpOMe yMEHbIUEHUA AuHaMugec-
KHX Harpy3oK Ha OIOPbHI CHIDKAIOT TAIOKe NUHAMMYECKHI mporub
poropa Bo BceM paboueM [auarna3oHe YacTOT BpanieHus. Bricokxouac-
TOTHYI0 GaJIAHCHPOBKY NPHMBOIAT HA YaCTOTaX, OMM3KUX K KPUTH-
4ecKUM, NPHA KOTOPBIX POTOp H3rubaercsi Mo COOTBETCTBYIOLUEH
¢dopme (1-#, 2-1 u T. A.). Ha 3TOi wacToTe M3MEpPAIOT BHUOpaIMHU
onop NpM myckKax poropa ¢ HCXOHOI HEYPaBHOBEIIEHHOCTRIO U C
npoGHEIME rpysamu. IlocnemoBaTelbHO ONPENENAOT U YCTPAHAKT
nucGasnaHcel o (popmaM n3rnba BO MHOTHX IUIOCKOCTAX KOppeK-
MM, YCTaHABJHMBAA eJUHMYHBIE KOPPEeKTHPYIOUIMe MacChi WM CH-
CTeMBbI. KOPPEKTHPYIOILMX MacC BIOJb OCH pOTOpa. 3HAaYeHUE H
Yribl KOPPEKTUPYIOLMX MacC BLIYUCIAIOT Ha OBM no nmpuknagHbiM
nporpamMmaM. KauecTBO BBICOKOYACTOTHOH OallaHCMPOBKH OLIEHH-
BalOT 0 YPOBHIO BHMOpallMii OHOp Ha CTeHAe WIM HAa MeCTe yCTa-
HOBKH. :

OCHOBHBIMY MeTOJaMM OaJlaHCHPOBKHM FMOKHX POTOpOB ABJIA-
0TCA: ~

GayaHCHpOBKa o popMam u3ruda poTopa,

KOMOuHHMpOBaHHas OaJlaHCUPOBKa,
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GanaHCHpOBKa C MCITONIb30BaHHEM KO3Gh(UIIMEHTOB BIMIHUA.

Merop 6anancupoBxkr o ¢opmam HM3rnba MPUMEHAIOT Ha pa3-
TOHHO-0AJIAHCHPOBOYHBIX CTEHHaX MPH M3TOTOBJIEHUH MEXONOPHBIX
POTOpPOB, HMEWIUMX APKO BBIPAKEHHYI0 HeypaBHOBEIIEHHOCTh IO
1-it wu 2-1 Popme ¢ KpuUTHUECKHMMH YaCTOTAMM, ONM3KMMH K pa-
Goueit yacToTe BpallleHNA.

Mertoauka 6aaHCHPOBKY COCTOHUT B CJIEAYIOIIEM.

Porop pasroHAIT 10 4YacTOTHI, OnM3KOM K 1-i KpHUTHYECKOM
CKOpPOCTH, ¥ U3MepAoT BuOpamuu onop. B cpexneit mmockoctu po-
TOp2a NPUKPEIUIAIT IpobHyo Macey (puc. 3.9, @) u u3MepsmoT BUb-
pauum Ha TO# ke yacToTe Bpauiekus. [Io pesynsrataM OABYX ITyCKOB
pOTOpRa PaCCUMTHIBAIOT 3HAUYEHHE U YroJl KOPPeKTHPYIOLIeH MacChl 1
NMPOBOJAT KOPPEKTUPOBKY Macc B cpeHel INIOCKOCTH.

3areM poTOp Pa3TOHANT A0 CKOPOCTH, OMHU3KON KO 2-ii KpUTH-
4eCKOlM, IPH YCJIOBHHM, UTO 3TA CKOPOCTH Hipke HamGonbmei pabGo-
Yell CKOPOCTH, M N3MePAI0T BUOpalmy onop. B 1Byx kpaliHux mioc-
KOCTAX TNPHKPEIUVIAIOT Napy TaKHX MNPOGHBIX Macc MoJ yrioM
180° (puc. 3.9, 6), xoroprie He BEHI3BIBalOT aucOaiaHca no 1-i
¢opme n3ruba, U BHOBb H3Mepsal0T BuGpamuu orop. ITocme pacuera
U YCTAaHOBKHM KOPPEKTHUPYIOLMX Macc MepeXousaT K OaraHcHpOBKe
no 3-# ¢gopme n3ruba unm DobGaaHCHPOBKe POoTOpa Ha pabouyeii uac-
TOTE, €CJIM OHA JISSKUT MeXAy KPUTHYECKHMI, 110 TOoH Omepkaiiineit
(hopme, KoTOpasA ocTayIach HEIOCTHTHYTOM. '

Kom6uunpoBanHblii MeTon GalaHCHPOBKH NPUMEHAIOT Ha pas-
FOHHO-0aJIAHCHPOBOYHBIX CTEHAAX C LIEJIbI0 YMEHbLICHHA IJIABHOIO
BeKTODa U I'JIAaBHOro MOMeEHTa JucOallaHCcOB PoTopa KakK >KeCTKOro.

Buauane NPOBOIAT HU3KOYACTOTHYIO 6anancnpoaxy poTropa B
JoKpuTHYeCKOil oGiacTu.

3aTem POTOp pPAaCKpyuMBalOT [0 YACTOTEHI, OMM3KOoil K nepBoi
KpHMTHUECKOH YacToTe, B U3MePAT BuOpamuu omop. B Tpex mioc-
KOCTAX NPHUKPEIUIAKT NpobHbie Macchl (puc. 3.10, a) , He Hapyalo-
1pe c6anaHCUPOBAHHOCTD POTOPA KAK 2KECTKOro. JInc6anchm co3-

HaBaeMbie IIpOGHbIMH MmaccaMy B KpaleHX IJIOCKOCTAX, CBA3AHKI C
nucOanaHcoM B cpezmef»’l TUIOCKOCTH COOTHOIUCHUAMH.
_ b _ a
Dy=Ds s P =0
7 2 3 7 2 3

= =
a +1)7

Puc. 3.9. Pacnonoxende npoGueix Macc Npn Ganauckposke rubxoro poropa mo
¢dopmam narunba

~
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Puc. 3,10, Pacnonoxenme npoGHEIX Macc mnpu GanancHpoBKe rUGKOro poropa KoM-
GHHHPOBAHHBIM METOOM

H3mepsnioT BUGPalMK OIIOp POTOPa ¢ CHCTEMOM NMPOGHEIX I'PY30B,
PacCYMTHIBAIOT M YCTAHABJIMBAIlOT KOPPEeKTHPYIOIMe Maccki B 1,3
# 5-# IIOCKOCTAX.

TTocne Gamancuposxm no 1-#1 ¢popMe poTop pacKpPyuHBawT M0
YacTOThHI, OMM3KOH KO 2-d KPHUTHUECKOH CKOPOCTH, ‘U HU3IMEPHAIT
BUOpamy¥ onop. B ueThIpexX IUIOCKOCTAX NMPUKPEIUIAT NpOoGHbIE
maccel (puc. 3.10, 6) , He uckaKalOLUMe MMPeABAPUTELHYIO OaIaHCHU-
pOBK6y poTOopa KaK XeCcTKOro Teia u danaHcupoBky 1o 1-it popme
uaruba:

b b
Dy =Dy 3 D3 =D4; Ds =D, P

PackpyunBaior potop, U3MepAIOT BUGpalLM OIOP, PaCcCYUTHIBA-
0T ¥ YCTaHAB/IMBAIOT KOpPeKTHpywlue Maccel B 1, 2, 4 u 5t
IINTOCKOCTAX.

3aK/IOYMTENBHBIM 3TANIOM KOMOMHHPOBAaHHOM 0aslaHCMPOBKHU
AIBJIAeTCA OanaHcupoBKa Ha paboueil yacToTe, eciiu OHa TpeGyeTcs.

MeTon ©GajaHCHMPOBKHM ¢ HCnojdb3oBaHueM Ko3ddunueHToB
BIIHAHMA, HA3BIBAEMBIH TakKe METOAOM OaJIaHCHPOBOYHLIX YYBCT-
BHTEJIBHOCTel, MPUMEHAIOT Npu OajlaHcUpoBKe TMOKHUX POTOPOB U
POTOPHBIX CHCTEM (BaJIONPOBONOB) B 3KCIUIYaTALMOHHEBIX YCIOBH-
fAIX Ha MeCTe YCTAHOBKHM, HAMpHUMeEP, HA 3NeKTPOCTAHLMHK. ITOT Me-
TOJ, OCHOBaH Ha BJIMAHMU NPOOHBIX Macc ¥ MX KOMOuHaimit Ha BHO-
pauyy Onop BaJONPOBOJA IIPH PAa3/MUHBIX YacCTOTAX BPALIEHHA.

H3amepsaror BubGpaimii onop Ha pasjMYHBIX YCTAHOBHBILHAXCH Yac-
TOTax BpAIlleHHA, IIpH KOTOPLIX MpoABNsAeTca nporub mo dpopmam

usruba. B mepByI0 IIOCKOCTh MPUKPEINIAKT NpobHyw Maccy H
M3MEHAIOT BUOpaIy Ha TexX jKe YaCTOTax BpallleHws, YTO H IIPH [1ep-
BoM 1ycke. C nepBoii INIOCKOCTH CHUMAIOT MPo6GHYI0 Maccy M yCTa-
HaBJIMBAKT €e BO BTOPYIO IUIOCKOCTH ¥ BHOBb IIPOBOMAT H3MEPEHHs
puoOpaumii. [TocnenoBaTensHo U3MepAIOT BHOpaIMy Ha BLIOpaHHBIX
YaCTOTax BPAIleHHA IPH YCTAHOBKE IIPOGHOTO Ipy3a B OCTAJIBHBIX
IJIOCKOCTHX.
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Beruucnaior K03 PHIMeHTE BAUAHUA 110 YPaBHEHHIO

__ 8eKTop KoaebaHuill ¢ npobHou Maccoll — sexToOp Konebanuii 6e3 npoGHOI Macchl
7 npobHas macce 6 nROCKOCTU |

roei= 1,2,...,mn; j= 1,2, ...,q (30€ch m — KOJAAYECTBO UIMEDH-
TEJIbHBIX TyCKOB, 7 — YHACJIO AATYMKOB BUOpauuii, ¢ — 4MCIIO IUoc-
xocreil Koppexknuu) . Ha 9BM mo npukiagHoil nporpaMMe paccuu-
TBIBAXOT KOPPEKTUPYIOIie MacChl M YCTaHABIMBAIOT UX B INIOCKOC-
TH KOPPeKIMH.

Ha npaKTuke HCNONB3YIOT IPOrpaMMbI ¢ YI€TOM OOHOIO, ABYX,
Tpex Y 4eThIpex napaMeTrpoB. Tak, AJA ydyera TPex mapaMeTpoB Ha
pPOTOp HeoOXOOMMO YCTAHOBHUTh IPOOHYI0 Maccy B TpeX IUTOCKOC-
TAX ¥ NpoBecTH Tpu Iycka. Ilocne nsmMepenun Bcex Bubpammit 9BM
aBTOMATUYECKH onpenenseT K03(ULMEeHThl BNUAHUA, 3HAYEHUS U
yIibl BeceX KoppeKTupymoumx Mace. Ilocnennue ycraHaBimBaioT Ha
POTODP U NMPOBOIAT KOHTPOJIBHBII ITyCK IPU 3aJaHHOM YIJIOBOH CKO-
pocTH BpaineHuA. Eciu pe3ynpTarTsl He YAOBJIETBOPUTENBHEL, TO Ga-
JIAHCHPOBKY IOBTODAKT, BBIMUCIAA HOIPABOUYHBIE KOPPEKTHPYIO-
11e MacChl. 3aTEM NPOBONAT KOHTPOIbHbIH IyCK U T. .

Ilo mepe HaKomnenusa vHbopmaim o GalaHCHPOBKE OLHOTHII-
HBIX POTOPOB IIPH DallaHCHPOBKe UCIONBL3YIOT K03 dummeHTs! BIM-
fAHWsA, onpeleneHHsle paHee. [Ipu 9TOM oOTnamaer HeoGXOIMMCTH B
ycTaHoBKe NpobGHBIX Macc. Hanmpumep, miua poropa reHeparopa
Trna TB-100-2 cpennuii ko3¢ ¢uipenT YyBCTBHTEIBHOCTH K ABYM
CHMMETPHYHBIM I'Dy3aM paBeH 25 MKM/KT. '

Ecmn ucxomnyro nHbOpMAIIo OJIA pacieTOB BBOAAT B IBM
BPYUHYK, TO B 3TOM ClIyyae 3aloJHAIT CIICLHAJIbHBIN OadKk u caa-
I0T €ro Ha BhIYHUCAUTEIILHBIH LIEHTP, OTKY/Aa 3aTeM MOJIYJYaloT Pe3yJib-
TaT pacyeTa.

3.4. KOHCTPYKTHBHO-TEXHOJIOTHYECKHE
OCOBEHHOCTH b AJIAHCHPOBKH

Iporecc 6anancHpoBKY HEKOTOPHIX POTOPOB MMeeT Psif KOH-
CTPY KTUBHO-TE€X HOJIOTHYECKUX 0cOBeHHOCTEl. )

Potopsl, oTHeceHHbIe K 1-My 1 2-My KJIACCaM TOYHOCTH, POTOPBI
C HU3MEHseMOH reoMeTrpHell MacC HeOOXOOMMO OaJlaHCHPOBAaTh B
CcOOCTBEHHBIX MOAUINIHNKAX M B COOCTBEHHOM KOPIIyCe ¢ cobmoze-
HHUEM YCJIOBHUM 3KCILIyaTalluu.

ITponece GamaHCcHMPOBKY B 3TOM CIIydyae UMEET CIELYIOLUHME OCO-
OeHHOCTYU: Iapa3sUTHasA Macca KOPIyca HApYIIAET PacueTHBIA PeKUM
paboThI CTaHKA; KpoMe AucbaaHCOB MMOABIIAIOTCA JOMOTHUTEIILHBIE
HUCTOYHNKYM Bubparuii.

PacuerHrlii pexxuM pabOTHI CTAHKOB OCHOBaH HA 3aKOHAaX CTATH-
KH#, IO3TOMYy IlepeMellleHUe HeypPaBHOBELIEHHBIMH CHIIAMH pOTODa
Napa3suTHON MacChl KOPIyca HapyLIaeT 3TOT pekum paboTel U 3at-
pPYZAHAeT OamaHCHMPOBKY. /I WMCKIIIOYEHUA BIMAHUS Mapa3sHTHOMN
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MAaCCbl TMPOBOAAT HHEPLMOHHOE pery-
i 7 JIMpOBaHUe pexuma padoTbl CTaHKa ¢
4 $ MOMOLIbID DaTaHCHPOBOUHOU paMKM
_-l | (puc. 3.11.). IIpu stom pobuBarwTCcA

yCTpaHeHUA BJIMAHUA Mapa3uTHOH Mac-

T - ’ ) ChbI TaK, YTOObI

8 InLALB—]=O.

> P
,3:,/ rd rae m uJ — COOTBETCTBEHHO Macca U
3KBAaTOPHAJILHBIA MOMEHT HHEPUUH PO-
Puc. 3.11. Ycrztuom(a poTOpa Ha TOpA C KOPIIyCOM U paMKoH; L4,Lg —
GanaHcHpOBOTHOR pamice COOTBETCTBEHHO PAaCCTOAHME OT LeHTPa
Macc poTopa 1o onopsl 4, B.

HononHuTeTbHBbIE HCTOYHMKH BUOpauuu 06yCioBieHbl:

MOrpeliHOCTAMY U3rOTOBJIEHUA U cOOPKH POTOPOB U ONop — He-
COOCHOCTb COEIHUHSEMbIX POTOpPOB, OHEHHe MOCAAOYHBIX MOBEPX:
HocTelt My(dT, OBaJILHOCTh nand, mepeKoc Hapy KHBIX KoJel Iom-
UIAMHUKOB KaYyeHHs;

HaJIMYHEM CMa30YHOI'0 MaTepualia B OIopax TPEHHA CKOJbKe-
HUA — aBTOKoOneOaHusA, pe30HaHCHbIe OHEHUA;

acuMMeTpHeH TeNl KaueHUsA, 3a30paMH MeXIy TeJIaMH KaueHHA U
MOrpeliHOCTAMH HU3rOTOBNEHHUA MOAUHIHUKOB KaYeHUsd — BOJIHU-
CTOCTh JOpOXKeK KadyeHHA, 'PaHHOCTH Tell KaYyeHUs, Auchalanc cena-
paropa;

a’pOOHMHAMUYECKUMH, T'MAPABANYECKUMH U 3J1eKTPOMArHUTHBI-
MU CHIIaMH;

KonebaHUAMH JIEMEHTOB Kopnyca.

DT UCTOYHMKHM BHOpalMi NPHUBOAAT K HECTAGWILHBIM MMOKA3a-
HMAIM -MHAMKATOpa mucbaliaHca, OCEeBbIM BHUODAlUAM, “’JIOKHBIM”
nucbanancam. Tak npu BpallleHHH poTopa Ha MOAMIMITHUKAX KaueHuA
MeLJIEHHO H3MEHAITCA TIOKa3aHMA HHAMKaropa aucbamaHca c
nepuoaom ot 1 no 3 muH.

I yMeHbHlEHHUA BIMAHKWA JONOJHUTENbHBIX BHOpauuii Ha
npouecc 6aIaHCHPOBKH € IIOMOLILI0 GATaHCHPOBOYHOHN paMKH U yac-
TOTHI BPallleHHUsI POTOpa PEryNIMpyHT pexum paboTsl cTaHka. Bo-
Jlee TLIATENBHO COOHpPAOT POTOPHLI HAa GATaHCHPOBOYHOM CTaHKE M
BbIOupaloT napamerpbl onop. KOHTponupymoT nepeHoC Hapy>KHbBIX
Kolel MORIIMIMHUKOB KaueHWs, NMOAOHpalT JaBlIeHUe NMOJauM rasa
WITH KUAKOCTH B MOALIMIIHUKYU CKOJIBXKEHUSA, UCKITIOYAoLHe aBTo-
KonebGaHHA M pe30oHaHCHbIe OMeHudA, MONKMMAT B OCEBOM HallpaB-
JIeHWH paJiuaJIbHO-YIIOPHBIE MOAIIMIMHUKH KaueHHA. '

ITocne npoBeneHNA MHEPHHUOHHOI'O PEryIHPOBaHUA PeXUMa pa-
60THI cTaHKa, BbIGOpA YACTOTHI BpallleHUA POTOPA U Y CIOBMIt paGoThI
MOAIIUITHUKOB OaTaHCUPOBKY POTOPOB B COGCTBEHHBIX NOAIIHITHU-
Kax U B COOCTBEHHOM KOPIIyCe BbINOJHAIT PACCM OTPEHHBIMH BhIILIE
MeTOAaMH.

Oco6GeHHOCThI0 OUHAMHUYECKON OalaHCHPOBKH KOJIEHUAThIX Ba-
JIOB ABIIAETCA B PAJe KOHCTPYKIUMH YCTaHOBKA Ha IIeHKe BAJIa Tex-
HOJIOTHYECKHX BTYJIOK. ’
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Ecinu MHOIOIMAMHAPOBast MaHINMHA COCTOMT M3 OJHHAKOBBIX
[EeHTPaIbHBIX KPUBOLIKITHO-MOI3YHHBIX MEXaHHU3MOB (pHC. 3.12) n
IS KOKAOro MeXaHH3Ma CNpaBelJIiBO yCiioBHe YPaBHOBEIIEHHOCTH
BpaLIAWIIUXCA MacC KpHBOLINIA Y 11ATyHa, TO

mgp OSkp = ~Muw A OA xp,
rie myp — Macca kpuBowmuna; OSyp — PaCCTOAHKE OT LEHTPA MACChI

KPUBOIIHNA 40 OCH BpallleHUusd; My A — 4YacTbh MAacchI waTyHa, cTaTH-
YyeCKH NpHBeieHHaA K TOYKe A KpUBOLIHIIA:

My A = My BSm/ABUI,

rae OAyp — nnvHa kpusBownna; ABy, — [JIMHA WATYHA.

ITocsie oTcoeaMHEHHUA OT KOJIEHUATOr0 Bajla LATYHHOIIOPIHEBBIX
Pyl MacChl KPHUBOLUXIIOB MOTYT O Ka3aThCA Hey pABHOBELIeHHBIMH.
Takoil Ban GajlaHCHpPOBaTh Ha CTaHKe HEBO3MOXHO 0e3 TeXHOJIOorHU-
YeCKHUX BTYJIOK WM CIENHAIILHON 3JIeKTpUYEeCKOoN KOMIIEHCAalHH B
H3MEpHUTEJIBHOM YCTPOHMCTBe CTaHKa. BTYJIKM OenaioT pa3beMHBIMU
U TaKoH Macchl, UTOGBI MX [eHCTBHE Ha KOJIEHYaTbld Ball BO BpemMsA
GaJIaHCUPOBKH 3aMEHAJIO - JeHCTBHe UIATYHHO-MOPUHEBBIX TPYIIL.

Be3 TeXHOJIOrMuecKUX BTYJIOK OaJlaHCUPYHIOT KOJIeHYaThble Balbl,
CHMMETPHYHbIE OTHOCHTEJIBHO HUX CpefgHEH IUIOCKOCTH, ¥ KOTOPBIX
LIEHTP Macc KPHUBOLIUIOB JIEXKUT Ha ocH BpauieHusi. K HUM oTHOCAT-
Cs1 BaJIbl YeTHIPEXUMIMHAPOBBIX U H1eCTULIMINHIPOBBIX MAIIIHH C pac-
MOJIO’KEHHWeM KPHUBOILUMIIOB IO cXeme, Moka3aHHOW Ha puc 3. 13.

Konenuarsle Banbl ABYXUMIHHAPOBBLIX MaulHMH OalaHCHPYOT C
TEXHOJIOTHYECKUMHU BTYJIKamMH. Maccy TeXHONOru4YeckKon BTYJIKH
pacuuThIBaOT 110 hopmyiie

OSxp
OAxp

My = MmA = ~Mgp

Puc. 3.12. llexTpanbHblii KpPHBOLIMMNHO-MON3YH-
HbI/# MEXaHM3M:
1 — kpuBoumm; 2 — uiatys; 3 — NON3yH

Puc. 3.13. Cxema wernipex-

UHAMHAPOBON MaUIHHbL KpuBowuns
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BTynKy HaleBaloT Ha KaKAYI0 IIAaTyHHYIO [eHKY Bajla U 3aKpert-
JIAIIOT, NOCJIe 4ero NPOBOSAT AHMHAMUYECKYI0 6anaHCHPOBKY KOJIEH-
YaTOro BaJia PACCMOTPEHHLIMH BbIllleé METONaMH.

KomneHuaTblil Bajl YeTbIPeXIIWIHMHAPOBOH V-00pa3sHOi MalMHBI C
KPUBOILMIIAMH, PAaCIIOJIOKEHHBIMHU MOJ yIJIOM 90°, u yriom pasBa-
na numuaapos 90° Taxoke 6allaHCUPYIOT C TEXHOJIOTHYeCKUMH BTYJI-
kamMu. Macca ogHO# TeXHONOTMYeCKOH BTYJIKY IJIs1 TAKOro Bajla

mp=nmg +m +maA,

rgpe m, = ms;;, m, = ms — Macchbl 2, 3, 4, 5-rO 3BEHbEB; My A =
= m, BS,/ AB — uactbh mMacchl 2-T0 WaTyHa, CTaTUUYECKU NpHUBeneH-
HafA K TOYkKe A KpHUBOLIMIIA.

3.5. MOTPEWHOCTHY JUHAMHYECKON BATTAHCHPOBKH

Ocrarounble aucOanaHchl B IUIOCKOCTAX KOPPEKIMH pOTOpa
06y CriOBIIeHbl TOrPeIHOCTAMY JuHaMuueckol GanaHcupoBky. Ilor-
PelIHOCTH AMHAaMHUYeCKOH Ga1aHCHPOBKH ONPENeNIAITCA:

npuMeHsAeMbIM MeTOaOM 0aJlaHCHPOBKH,;

6anaHCUPOBOYHLIM CTAHKOM WK OaJIaHCUPOBOYHBIM KOMIIEK-
TOM;

BSamaHCHPOBOYHOMN OCHACTKOM;

crnoco6oM KOPPEeKTUPOBKH Macc;

NIPOU3BOACTBEHHBIMH [TOMEXaMH.

Ocratounble gucbanaHcel B NMEPBYI ouepenb 3aBHUCAT OT Npa-
BUIBHOTO BbIGopa Merona GamancupoBku. Tak, ecniu FHOKHI poTOp
GalaHCMpOBaTh Ha HU3KOM YacTOTe BPallleHU#A, TO BOSHUKAOT [OBLI-
weHHble BUGpalmu Ha pabouMX YIJOBRIX CKOpoCTAX. [pyro# mpu-
Mep — NpH 6anaHCHPOBKe MEKOMNOPHOTO ECTKOro pOTOpa B OAHOM
IVIOCKOCTH KoppeKuMu B6AKU3M onopbl Ha paGoued yacToTe Bpaille-
HUA BO3HUKHYT GOJblIKMe HArPY3KH Ha IPYTroi onope.

TOYHOCTh METOAOB HM3KOYACTOTHOM OalaHCMPOBKM OLEHUBAIOT

K03 PULMEHTOM yMeHblleHua Aucbananca. JInA )KeCcTKUX pOTOPOB
k03P dULMeHT yMeHbieHusa aucbanaHca paBeH OTHOILEHUI0 YMEHb-
LIeHUA aucbanaHca K HadanbHOMY AucOanaHcy:

oCTaTOoUHbLU Oucbaranc

KoapduyueHr ymenvuwenua = 1 — -
ouc6ananca (K) HauaabKblU ducbananc

MeTonbl balaHCHPOBKH, NPH KOTOPBIX ONPENeA0T H YCTPaHAIOT
rJIaBHBIA BEKTOP Y I'JIaBHBIH MOMEHT HadalbHBIX JUCOAIZHCOB MIIH
IHCOanaHChl B ABYX MIIOCKOCTAX, O0OECIeYUBalOT MTOJIHYI0 cObastaHCcH-
pPOBaHHOCThL POTOPA. .

K 3TuM meTofiaM OTHOCUTCA ABYXITJIOCKOCTHAaA M CTATMKO-MO-
MeHTHas 6allaHCHpOBKa, uMewollre KoO3(QGULHEHT yMeHbIleHUs
oucbananca, paBHbI enuHune (6e3 yuera Ipyrux rorpelHocreit) .

OpnHoriockocTHanA GalaHCHPOB Ka He yCTPaHAeT IIaBHbIH BEKTOP
Y IJIaBHBIH MOMEHT OucbajlaHCcoB.
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Puc. 3.14. AMILIMTYJHO-4ACTOTHbIE XapaKTepH- 0% 17

crMKM  rHGxoro potopa, cGanaHCHPOBAHHOIO TTIAZ
PA3IHYHBIMH MeTORaMH 80
3
v l,
40 AT 4

KosppuuueHT yMeHbIIEHUHs IUC- 1 L4
6ajlaHCOB 3aBMCHT OT reoMeTpHd U g -”—;
HAUaAJILHBIX JMcOasiaHCcoB POTOPa, MOo- 95 g5 47w/
JIOXKEeHUA TUIOCKOCTH KOppeK-

vn. OpueHTHPOBOYHOE 3HAUeHue 3Toro ko3¢ ¢duimeHTa Mo riaBHo-
My BeKTOpY AucOajiaHCOB

a 110 TJIABHOMY MOMEHTY AucOaIaHCOB PaBHO HYJIIO.

Crarnyeckas 0anaHCHpPOBK2 B [AUMHAMHYECKOM PeXHME T0jI-
HOCTBIO yCTpaHAET IIaBHbIA BeKTop mucbaiaHcoB (Kp = 1) u He
yCTpanseT IMaBHbli MOMEHT aucbanancoB (K, = 0).

TOYHOCTh MHOTOIUIOCKOCTHOM HM3KOYaCTOTHOH OalaHCHPOBKM
ynpyroneOpMHUpyeMbIX POTOPOB OLIEHHMBAIOT 110 BeJIMYMHE HMPOTU-
6a Bana B6aM3KM nepBo¥ kpurHueckoii ckopoctu (0,8 wxp;). Ha
puc. 3. 14 nokazaHbl aMIUIATYIHO-YaCTOTHBIE XaPAKTEPUCTUKHU yIi-
pyroneopMHpyeMOro poropa, cOalanCUpPOBaHHOI'O pPa3INYHBIMH
metogamu. KpuBaa 1 cooTBercTByeT pPOTOpY C HauyabHbIM AucOa-
JIaHCOM, T.e. HecBGanaHcupoBaHHOMY poTtopy. ITocie nByXmjockocT-
Hoi1 OanlaHcupoBKu (KpuBas 2) nporud Bana ymesswunca Ha 20 %,
HATHUIUIOCKOCTHAA OajlaHCHPOBKa poTopa B cbope Ha 50 % cHimnkaer
nporubnl (kpuBad 3), a2 NOCeIOBATENbHAA MHOI'OIUIOCKOCTHAA
banasicupoBka gaer 90 % ymensiueHusa nporuba (kpuBas 4).

Koappuiménr ymeHbmienusa nucOanaHca MpM MHOTOIUIOCKOCT-
HO¥l DaJlaHCMPOBKE 110 aHAJIOTHH C JKECTKHUM POTOPOM JIEXKHUT B ITpe-
nenax ot 0,2 5o 0,9.

OLeHKY TOYHOCTH BBICOKOUACTOTHLIX METOHOB OallaHCUPOBKU
ru6KUX POTOPOB NMPOBOJAT MO YPOBHIO BUOpanuii oop B 3KCILIyaTa-
IIMOHHBIX YCJIOBHAX. :

IlorpemnocrT apHaMUUYeCKOH OaTaHCUPOBKH POTOPOB, BBHI3BI-
BaeMble NPOU3BOJICTBEHHBIMHU NpUYMHAMU, GYHAYT paccCMOTpeHEI B
CJIeAYIONUIMX IJIaBax.

3.6. KOHTPOJIb OCTATOYHBIX JUCEAJIAHCOB

KOHTpOJIb OCTATOYHBIX AUCOATaHCOB pOTOpa MIPOBOAAT B TEX XKe
YCAOBHAX, B KaKHUX MNpoBoawiack ero GanancupoBka. OcTaToyHbie
IucOaaHChl M3MEPSHIOT B MAOCKOCTAX KOPPEKIUH WX APYrHX 3a-
NAaHHBIX MIOCKOCTAX. [Iepecuer U3MepeHHBIX OCTAaTOUHBIX Auchanan-
COB M3 OJHMX IUIOCKOCTEH B ApyTHe BHIMNOJHAKT I10 IPaBHIaM CTa-
THKH.
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Ocrarounble pucbamaHChl KOHTPOJMPYIOT C LIENbI0 OpenereHusa
NPaBUILHOCTH BBINOJIHEHUA oOliepauuit OalaHCHPOBKH U HeM3MeH-
HOCTH YCJIOBMH, B KaKHX IIpoBogUTCA OanancupoBKa. B nepsom cny-
Yyae OCYMIECTBJIAIT CIUIOIIHON KOHTPOJIb GallaHCUPYeMbIX pOTOPOR,
Bo BTOpOM cliyyae KOHTPOJNHPYIOT HECKOIBKO POTOPOB U3 NapTHH.

B 3aBHCHMMOCTH OT 3HaueHUH HOIYCTHMBIX AUCOaIaHCOB pOTOpa
M MOpOra YyBCTBUTEIBHOCTH 0allaHCUPOBOYHOTI'O CTaHKa UCIIOIb3YIOT
cJiefyoLMe MeTOIbI.

MeTon, KOHTPOJIA OCTATOYHBIX NHCOAIAHCOB MO NOKa3aHHAM
HHAMKATOpa AucbGaiaHca NPUMEHAIOT NPY yCIOBHUH, KOT/a JONyCTH-
MBI ¥ OCTATOYHBIHA AucOaaHch! 6onee uem B 6,25 pasa NpeBHILAIOT
NOPOT YYBCTBUTEILHOCTH CTAHKA I10 3HAYeHUI0 aucbanaHca.

C6anaHCHpOBaHHBIN POTOP PACKPYUHMBAKT 0 YaCTOTHI Bpallle-
HHUA, Ha KOTOpO# NIpoBoawiach GaJlaHCUPOBKA, BBLILEP)KHUBAIOT €ro
Ha 3TOM yacToTe 2 MHH ¥ CHUMAIOT IIOKa3aHWA NHOIUKATOPOB nucba-
JIaHCA 10 KaKAOH IJIocKoCTH u3mepenus. [Ipu aTtom BuIOGupawoT Ta-
Kol pabounit quana3oH, Np¥ KOTOPOM ITOKa3aHMUsA HHANKATOpa IUC-
6ananca Haxomwiuck O6bl B cpemHeil ero uactu. Hampumep, uixana
MHIMKaTopa OucOallaHca KJacca TouHocTH 1,0 mMeer abCoOIOTHYIO
MOrpelIHOCTh U3MEpEeHNUA ONHO neneHue. Eciy nokasaHusa MHOMKa-
TOpa COCTaBIJIAIOT ABA AEJIEHHUA, TO NMOTPEIHOCTs u3mepeHusa Oymer
50 %, a ecnu nokasaHuA cocTaBiAOT 50 geieHuit, TO MOrPeLIHOCTh
usmepenns 6yner 2 %.

3HasA LeHy AelleHyA, HaXOJIAT 3HaYeHHe OoCcTaTOYHOro aucbanarca
B JaHHOM IU1ocKoCTH. CpaBHUBAIOT AONYCTHMOE M OCTATOYHOE 3Ha-
yeHua nucbanaHca, mpHueM

DOCT < Dnon -AD.

Ecnu 310 yenoBue BBHINOJHAETCH, TO OAaHCUPOBKY CUMTAIOT 3a-
KOHYEHHOM U COOTBETCIBYIOIIEH 3alaHHOMH TOYHOCTH.
Hpnmep. HOHYCTPDVIOG 3HaYeHHe zmc6a.nanca poTOpa B INIOCKOCTH KOPpeK-

uun paBHo 100 r*mm. Iopor uyscrBurensHocTH HanaHCHPOBOYHOTO CTaHKA B
3TOMH IIOCKOCTH MO 3HaueHMI0 aucbanaHca cocrasndaer 10 re*mm. [Tocne Ganan-
CHPOBKHM POTOpAa B IIJIOCKOCTH KOPPEKLHH ocTaicA aucGananc 40 r*mm. Coor-
BeTcTBYeT U Ganancnpoeka 3amaHHo# Tounoctu? P e m e nue: Do —2D =

= 100—10 = 90 r*mm > Dger = 40 r+mm, cremosaTensHo, GanaHCHPOBKa
COOTBETCTBYET 3anaﬂnoi—'1 TOYHOCTH.

MeTon ‘KOHTPONA OCTaTOUHBIX AUCOANIAHCOB C MOMOINBIO KOH-
TPOJIBHOTO TPy3a MPUMEHHAIOT NpPH YCIOBUM, KOTJa IOOIYCTUMBIH
nuc6anance B 2,5...6,25 paza Gosblile nopora 4yBCTBUTEIILHOCTH CTaH-
kxa. Ilo aTomMy Merony IJIf OnpeneneHHA OCTATOUYHOrO nucbaslaHca
MPOBONAT TPH IIyCKa POTOpPAa ¥ CHHMAKT [MOKAa3aHHA HHIUKATODA
mucbananca. OOMH NYCK ¢ OCTATOUHBIM OHcOAIaHCOM M ABa IIyCcKa C
KOHTPOJIBHBIM IPY30M M, NOCIEAOBATEIIHHO MPUKPEIUIAEMBIM B TH-
’KeJIOM U Jier KOM MecTe B TUIOCKOCTH U3MepeHUA. 3HaueHune 0cTaToy-

HOro AucOanaHca PacCUUTHIBAIOT 110 dopmyne
T

u-u’

Doy = 2 mryp,
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rie Macca KOHTPOJILHOTO I'py3a paBHa.

(2,5 ... 6,25) Dyon/ 1y

CpaBHMBAIOT OCTATOYHOE H JOMyCTHUMOE 3HaueHMA aucOanaHca.
Ecmn Doer < Doy —4 D, To 6anaHcupoBKa BBITIOJIHEHA ¢ 3aJaHHOM
TOYHOCTHIO.

IIpumep. HonmycTumoe 3HaueHne aucHanaHca poTopa B INIOCKOCTH KOPPeK-
muu paBHO 50 r°mm. Ilopor YyBCTBHTENLHOCTH GaJIAHCHPOBOYHOTO CTAHKA B
3TOHM IIOCKOCTH cocTaBiuAeT 10 remm. ITocne GaaHCHPOBKH pPOTOpa B ILIOC-

KOCTH KOPPEKLMHM OCTaiIcH nucbanaic 30 r-mm. CooTBeTcTRYeT JIH GanaHcH-
poBKa 3ananHOi TouHOCTH? Pe m e B M e: Dy =2 D = 50 10 = 40 remm >

> 30 remMm = DOCT! cjiegoBaTenbHO, GMRHCHPOBKR COOTBETCTBYET 3agaHHOM
TOYHOCTH.

MeToji KOHTPOJIA OCTAaTOYHBIX JUCHATaHCOB KPYTrOBbIM 06X0I0M
KOHTPOJIBHOT'O rpy3a MPHMEHAIOT NPU yCIIOBHH, KOTAa AOITy CTHMBbIi
IucOanaHc paBeH Mad B 2,5 pa3a npeBBILIAET MOPOr YYBCTBHUTEb-
HOCTH CTaHka. Ilo 3TOMy MeToay IOJiA ONpeneleHUs OCTATOYHOrO
nuchanaHca MmoCiIe0BaTeJIbHO NIPUKPEIUIAIT KOHTPOJIBHLINA Ipy3 m
B BOCBMH PaBHOPACMOJ0KEHHBIX TOYKAX OKPY>XHOCTH B IUIOCKOCTH
HM3MEpPEHHs M CHHMAKT MOKa3aHWA MHIUKaTropa nucbanadca Tak xe,
KaK NpY OOHOIUIOCKOCTHON OalaHcupoBKe CocoOOM aMIUIUTY .
Jna xaxmoi NIOCKOCTH CTpOAT rpadrKy B KOOPAUHATAX : Yroj yc-
TAHOBKH KOHTPOJILHOIO Ipy3a i MOKAa3aHUA HHAMKATOPa 3HaYeHHUs
nucbananca. IIo mojryueHHOH KpHWBOIH HaXOOsAT MaKCHUMAaIbHbIE H
MUHMMaJIbHbIEe TIOKAa3aHUA MHAMKATOpa 3HaueHus aucOanaHca. 3Ha-
YeHHe OCTATOYHOIrO auchOaiaHca pacCYUTHIBAIOT Mo hopmyie

UMaKc‘“ Umun

Docr =mrp Umaxc* Umun

Macca KOHTPOJIBHOTO IPy3a JOJHKHA ObITh

m= 25D nonl rp .

IaHHBI MeTOnm KOHTPOJA obnamaer HauGosiblieil TOYHOCTLIO.
ITonyuennoe 3HaueHne Dg,qop CPABHUBAIOT C HOIMY CTUMbIM 3HaueHHEM
mucbanadca. Ecmut Dger < Dyon, TO 6anaHcupoBKa IpoBe/ieHa C 3a-
IaHHO! TOMHOCTBIO.

CTaTHCTHYECKHH KOHTPOJb OCTATOYHBIX JHCOAJIAHCOB oOCyllle-
CTBIAIOT NMpH GaNaHCUpoBKe 60JIBLIOH MapTHH POTOPOB. 3aKJII0UeHne
o nucbaadcax Beeli MapTHH AeJIaeTCA ¢ HEKOTOPOH BEPOATHOCTHIO

W < 1. 3Hauenue W ykasbIBaerci B TeXHUUECKON IOKYMEHTAlUM
(Hanpumep, W = 0,9; 0,95; 0,98; 0,99 umu 0,999).

Yncno poTopoB, OCTaTOUHBIE AHCOATAaHCHI KOTOPBIX KOHTPOJIH-
PYIOT, BEIUHCIIAIT CIEAYIOIUUM 00pa3oM.

BribuparoT npegBapurensHo 5...7 pOTOpOB U M3MEPAIOT UX OCTa-
TOYHBbIe OUCOAIAHCHI A KaXX[OH INIOCKOCTH KOPPEeKIMH OJHUM K3
MEeTOL OB KOHTPOJIA.
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BeiuncnamwT cpenHue apudMernuyecKue 3HauUeHHA gucOajiaHcoB
3TUX POTOPOB I KAXKAOM NNOCKOCTH KoppeKuuu A u B:

1
(Pa,B) cp =" [DPgpp1t Dgjy g2t -+t Dai,Bnl

1 KBaJparbl CpegHEro KBaJparuieckoro OTKIJIOHEHHUA:
02 _ 1 _ 2 _D 2
4,8 =—=17 [(Da1,Bcp ~Da1,81) + (Da1,Bcp~Da1,82)+
+... +(Da1,Bcp ~Day1,8n)°1.

Io Tabma. 3.2 Haxonar ko3dodunmesT CTeI0aeHTa f B 3aBUCHMOCTH
OT NpUHATBIX W u n.

Tadnuma 3.2
3nauennn koaddunnenra CreronenTa ¢

w

N—1 0,9 0,95 0,98 0,99 0,999
1 6,31 12,7 31,8 63,7 636
2 2,92 4,3 6,97 9,93 31,6
3 2,35 3,18 4,54 5,84 12,9
4 2,13 2,78 3,75 46 8,61
5 2,02 2,57 3,37 4,03 6,87
6 1,94 2.45 3,14 3,71 5.95
7 1,9 2,37 3,0 3,5 5,41
8 1,86 2,31 2,9 3,36 5,04
9 1,83 2,62 . 2,82 3,25 4,78
10 1,81 2,23 2,76 3,17 4,59
12 1,78 2,18 2,68 3,06 4,32
14 1,76 2,15 2,62 2,98 4,14
16 1,75 2,12 2,58 2,92 4,02

BbIuucAA0T HCKOMOe Yucyio poTopoB N no ¢opmyiie
t2 (] 2A ,B
2
(D4, Bopon — P4, B.cp)

Ny p=

Ecnu 310 uncno N Gosblie mpeaBapuTeNbHO BbIOPAHHOTO YHCIIA
POTOPOB 1, TO pacyer IMOBTOPHIOT AJifA N poTopoB. PeaynsraTh! npo-
BepOoK ¢ N poTOpaM# MCIIONB3YIOT AJIA KOHTPOJSA OCTATOYHBIX BHC-
fanaHcoB. 3a 3HaueHHE OCTATOYHBIX AUcGaJIaHCOB Bcel MapTuu po-
TOPOB IPUHUMAIOT CJIeRYIoLIMii Aucbaakc:

/ 9°A,B
DA,BOCT=DA,Bcp + ¢t —_— .

N

ITapTuio pOTOPOB CYUTAIOT IOAHOM IIPU BHITOJIHEHUH YCAOBHSA:

/ ©CA,B
(DA,B)cp +t —-N—< (DA,B)non.
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Cpennee 3nauenne (Dyq p)cp ¥ AUCIIEPCUSA o’ ‘A p COBOKYIHOCTH
sHavenuit aucbanancoB D 4, gy, D4 B2 ... D 4, p, N BBMHCIIAIOTCA 1O

NIPUKJIafHOM NporpaMmMe Ha MUKpoIBM.

ITpuknagHaA nporpaMma A MHKpoOBM “BoruucieHue cpenmHero apudg-
MeTHYeCKOro 3HaveHHMA M KBaJpaTa CPegHEro KBafpaTHuecKOro OTKJIOHEHHs

nucbanamcos’’.

BeiwmcnAawTeA cpentee sHaueHune Dep (m)) u nucnepcun a2 (m,) como-

KYITHOCTH 3HAYeHHI;

Dl s DZ 3 oo 7DN (xl 3 X239 oeey xn) :

Hcxonguoit uadopmanmeii nis pacuera sABIMOTCA nucbanancet Dy, D, ...,

Dy.

IIporpamma 3.4 gna mukpodBM *’OnextpoHuka’” B3-34, MK-54, MK-56

Anpec | Komanna (| Kon | Agpec | Komanpa | Kop || Anpec | Komanpa | Kog
00 Cx or 12 + 10 24 : 13
01 I1o 40 13 IT1 41 25 UIio 60
02 m 41 14 KMII4 T4 | 26 Fx’ 22
03 Ii4 44 15 HI10 60 27 — 11
04 Cc/m 50 16 uri4 64 28 m 41
05 Fx’ 22 17 BII 51 | 29 c/m 50
06 F Bx 0 18 04 04
07 WO || 60 19 : 13 | o omerber
08 + 10 20 1o 40 13x%; m,

09 1o 40 21 c/m 50 4i:n !
10 e 14 22 HIT1 61 ’
11 um 61 23 uri4 64
Uncrpykipa 6anaHCHPOBIUKY
Conepsxanie ‘HaGparts Brinmonuurs | Pesynsrar
4UCIIo KOMaHABI
1. Bxkiounte MUKPOKARLKYJIATOD F I1IPT" 00
2. Iepeitnure B pexxum >’IIpor-
pammupoBanue”’
3. 3arecure nporpammy 3.4 0
4. OuuctHTe MPOrpPaMMHBIH

CUeTUYHK F ABT B/O 0
5. YcranoBuTe IepeKInouaresnib o/

I’/P/T'PI B nonoxenue I’
6. ITpoBepsTe npaBWILHOCTH HabO-

pa IporpamMmel
6.1. BBenure KOHTPONBHYIO HCXOM- ; (C'J;g ;

uHdopmaimo
o rmbopa 3 c/m 3
4 C/1I 4
5 c/m 5
6.2. Ilepeiinure K BLIBOLY Pe3yJib- BII 19 C/II 3
TaToB c/m 2
6.3. OuncTiTe MPOrPaMMHBIA F ABT B/O 0
CYeTYHK cm
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IIpopnomxeHre HHCTPYKIMKA

Conepixanue HaGparts Bremonnurs | Pesynsrar
YHCIIO KOMAaHABI

7. Beruucnure cpenHee 3HaUYe€HHeE
M KBaJlpaThl CpeHero KBajparnuec-
KOro OTKJIOHEeHHA

7.1. 3anecure HcxonHyI0 MHPOD- D, c/m D,
MauMIo AJIA pacyera : D, ) D,
- DN ...... e T bN
7.2. [lepeiinute K BHIBORY pPe3yJib- BII 19 C/II Dep
TATOB C/11 o

B xpynsHocepuiiHOM NMPOHU3BOACTBE BCTPOEHHOE B M3MEPHUTEIbHOE
YCTPOHCTBO GaldHCHPOBOYHOrO aBTOMATa MJIM aBTOMAaTHYECKOM JIH-
HUH peliallee YCTPOHCTBO IIPUHHMAET U 00pabaThIBaeT HCXOOHYIO
nH(pOPMAaIMI0 OJHOBPEMEHHO ¢ GalaHCHMPOBKOI Beell maptuu. [Ipu-
6op moka3niBaeT cpejHee 3HayeHHNe aKicOaIaHca U ero U3MeHeHHE B
nporecce paboTsl Ha MHAKMKATOpe: MiTu camoncue. ITo noxaszaHusam
3TOro mnpubopa CyZAT O CTaOMIIBHOCTH Npollecca OamaHCUPOBKH M
NpeAyIpeXIalT BIIYCK OpaKOBaHHOM NPOAy KUHH, KOHTPONUDYIOT
KaueCTBO MpebIAYLUMX omnepauuii u paGoTy camoro 6amaHCMpOBOY-
HOT'O CTaHKa.
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IF'JIABA 4

CTAHKM 1Ji AIMHAMUYECKOW BAJTAHCHPOBKH

Onucbigaerca yCTPOUCTS0, NPUHYUN OeliCTEUR U KOHCTPYKYuu
OCHOBHbBIX Y3408 CTAHKO08 04 OUHamuyecKol 6anancupoeKu,; pac-
CMATPUBAIOTCA TUNOGble Y3/4bl NO NPUHYUNY 6bINOAHAEMbIX PYHK-
yuli; OaOTCA NPAeuna OYyeHKU HOPM TOUYHOCTU OGAGHCUPOBOYHBIX
CTAHKO8 eQuHble ONA 3a680008-U320To8UTEn el u noTpebuTeaeli CTaH-
Ko8.

4.1. YCTPOVICTBO Y ITPUHLIMII AENCTBUA
BAJIAHCHUPOBOYHLIX CTAHKOB

B o611eM ciryyae 6a1aHCHPOBOYHEIM CTAHOK COAEPHUT (pHC. 4.1) :
GaTaHCUPOBOUYHOE, IPUBOAHOE, H3MEPHTENILHOE H KOPpEeKTHpYIolllee
YCTPOMCTBA, a TaK)Ke JONOJIHHUTEeJIbHbIe YCTPOMCTBA, KOTOpbIe Kpe-
NAT Ha CTaHuHe CTaHKa.

Hamepumenswoe BanoncupoboyHoe, fipubadroe
yempoicmbe yempodcmbn yempoidcmbo
Kagpexmupyt ~
Puc. 4.1. Cxema Ganancupo- e yempoicmby
BOYHOTO CTaHKA

BanaHcHpOBoUHOE YCTPOICTBO ABIIAETCA KojebaTelbHOM CHUCTe-
MOH cTaHkKa, B KOTODOH yCTaHaBJIMBAaeTCA M BpaulaeTcd HeypaBHO-
BellleHHbIH poTop. I1o Kone6aHUAM 3TOi CHCTEMEI ITpH GaaHCUPOB-
Ke CcyaAaT o pucbanmaHcaXx poropa. B coOBpeMeHHEBIX CTaHKax NpHMe-
HAIOT IBa TANA TAKUX YCTPOMCTB: 3ape30HAHCHOE U JIOPE30HAHCHOe,

3apesonancHOe 6anaHCHPOBOYHOE yCTpOoicTBO (puc. 4.2, a) coc-
TOMUT K3 ABYX IOABIDKHBIX ONOP WM ILTaTGOPMBI H YIIPYTHX 3JIeMeH-
TOB, IOABELIUBAIOIIAX ONOPHI Ha CTaHUHe CTaHKa. JKeCTKOCTh ynpy-
TUX 3JIEMEHTOB pa3JiMuHa B pasHbIX HampaBneHuax. B craHkax c ro-
PH30HTAJILHON OCHI0 BpallleHUA YIIpyrue 3NeMeHTHI CPaBHHTEIBHO
)KECTKH B BEPTHMKAJIILHOM HAIIpaBJIEHHHU, TOT'Aa KaK B OPU30HTAJIb-
HOM HanpaBJIEHMH >X€CTKOCTh OueHb MaJla U MojaBecKa He IIpeMnAar-
cTByeT xonebanuaM. IIpH npoexTHpPOBaHUM U U3TOTOBIIEHUH 3ape-
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Puc. 4.2. banancupoBoYHbIe YCTPOiicTBa °

9

30HAHCHBIX CTAHKOB MOAOHPAIOT MacCy ONOp, AJIMHY, »KECTKOCTb
NO[BECKH U Ipyrue napameTpbl 6alaHCHPOBOYHOIO yCTPOICTBA TAK,
4T06Bl €r0 COGCTBEHHAA YaCTOTA B OPH3OHTATLHOM HAIPaBJIEHUH

BO MHOrO pa3s ObLia HIDKe 4acTOTHI BpAalleHUA poTopa IpH GaaHCH-
poBxe.

IIpu BpallleHUH HeypaBHOBEILIEHHOrO pPOTOpa B 3ape30HAaHCHOM
OaJIaHCHPOBOYHOM yCTPOHCTBE NOABIDKHBIE OMOPBI GyAyT KoJebarh-
CAd B TOPU3OHTAIBHOM IMNOCKOCTH. AMIUIUTYRBL 3THX KOJIeOaHui
[POINOPLHXOHANBHBI AUchalaHcaM B IDTOCKOCTAX KOPPEKILUH pOTOpa,
T.€. OIIUCHIBAIOTCA ypaBHeHHAMHU (2).

JopesoHaHcHoe DalaHCHPOBOYHOE YCTPOUCTBO COCTOMT U3 IBYX
HEMOABIKHBIX OIIOD, JXeCTKO 3aKpeIsIeHHbIX Ha CTaHHWHe CTaHKa.
Co6cTBeHHbIe YaCTOThI KOJ1IeOaHUil 0OIIOp BO BCEX HAPAaBIIEHUAX 3Ha-
UMTENHHO MPEBLIIAIOT YACTOThI BpallleH!s OalaHCHpYEMBbIX pOTOPOB.
Hukrss 4aCTh OHOpPBI IPENCTaBIAET CO00N JUHAMOMETD HIIM CUNIO-
BOii MocTHK. JluHaMuueckue HarpysKd, BO3HUKaAIOLIHWE B OMOpax
[Ipy BpallleHHY HEeypPaBHOBEILEHHOr0 poTOpa, CO3AalT MaJbie nepe-
MenleHua Ha AuHamMoMmerpe (puc. 4.2, 6), KOTOpble yCHUJIUBAIOTCA
pblYakHOM cucreMoii. Cuna B olope NpolopuMoHalbHa IIepemMetile-
HHIO, T.€.

FAkuA’

rae £ — x03((HUIMEHT >XeCTKOCTH OIOPbl B FOPM30HTAIbHOM Hall-
paBJIeHHH.

B nopesoHaHCHOM 0OaJlaHCUPOBOUHOM yCTPOMCTBE I10 CXeMe CH-
JIOBOTO MOCTHUKa (puc. 4.2, ) B OAHOM U3 IIJIEY CUIIOBOI'0 MOCTUKA
YCTaHABIIMBAIOT JATYUK, U3MEPAIOLIUI HeMIoCpeNCTBEHHO IUHAMU-
YeCKyl0 Harpy3Ky OT HeypaBHOBEUIEHHOr0 pPOTOpa, ONUCHIBAEMYIO
ypaBHeHusamMu (1). .

BanasncupoBouHble  yCTpOMCTBA  pasroHHO-0aIIaHCHUPOBOUHBIX
CTEHJOB U CTAaHKOB [JIi BBICOKOYACTOTHOM OaIaHCHUPOBKHU rMOKHUX
POTOPOB MMEIOT OJUHAKOBYIO K€CTKOCTh BO BC€X HAlpPaBJIEHUAX —
ABJIAIOTCA U30TPOIMHBIMU M UMEIOT TPU WM YeThIpe OIOpPkI.

INpunuun peicTBUA GaIaHCHPOBOUYHBIX YCTPOMCTB CTaHKOB C
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BEPTUKAJIbHOU OCBHIO BpallleHUs aHAJNIOIHYeH paCCMOTPEHHBIM BHILIE.
3TH yCTPONCTBA YAaCTO KOHCTPYKTHUBHO OOBEAUHAIOT C IPUBOAHBIM
yCTpPOUCTBOM. DBanaHcupyemylo eTajib 3aKpeIUIAIOT B IUIMHHAETb-
HOM yane. Ulnmuunens, nogBecka, a UHOrAa ¥ IPUBOJHOE YCTPOHCTBO
COCTABIAIT 0alaHCHPOBOYHOE YCTPOHCTBO CTaHKa C BEPTUKAIbHON
OCbI0 BpallleHHHA.

IlpuBogHOE YCTPOHCTBO OO6ecHeyMBaeT 3alyck, Moplep KaHue
MOCTOAHHON YIJIOBOH CKOPOCTHU BpalleHUs U TOPpMOXKeHHe GataHCcu-
pyemMoro poropa. OCHOBHBIMHU 3J71€MEHTaMH yCTpoHcTBa (puc. 4.3)
ABJSAIOTCA: 3NEeKTPOABUraTesib, KOpoOKa Nepenau, TOpMoO3, IPUBOJ-
HOe CoOeJMHeHHe, CXeMa YINpaBJIeHWsd IIPHBOOHLIM yCTPOHCTBOM.

B 6anmaHCHMpPOBOUYHBIX CTAHKAaX MPHMEHSAIT 3JI€KTPOIBUraTE N
NepeMeHHOTO MIIM NTOCTOAHHOTO TOKA Pa3/IMYHON MOLIHOCTH, CTYIIeH-
yaTble ¥ OeccTyneHuaThle Nepenayn. PeMeHHbIe niepenaun IpUMEeHAIOT
NpY OTHOCUTENbHO HeOONbIINX MepefaBaeMbIX yCHIUAX. B atux me-
penayax MCMOJb3yIOT IJIOCKHE, KIMHOBbIE N Kpyriibie peMuu. 3y0-
yaTble epefauyd oOecreydBalOT mnepenayy OOJIBIIMX MOLIHOCTEH H
CTyIeHYaToe peryJIupoBaHHie CKOpOCTeil BpallleHusi. B kopobkax rme-
penay CTaHKOB HCIIOJb3YIOT LWIHHApPWYECKHE 3yOuaTble Koleca C
Pa3HBIM YHCIIOM 3y0ObeB, BBOAMMEIE NMOCIEA0BATENbHO B 3allelyIeHHne
Apyr ¢ apyrom. MaMenenue nepegaToyHOro OTHOUIEHHA B NPUBOJIE
MHOT/a TIPOM3BOJAT CMEHOMH 3yOuaThIX KoJec.

IIpusBopHOe coeguHEHHUE CBA3BLIBAET BBIXOAHOHN Bajl KOPOOKH Iie-
penau c GamaHcupyeMbIM poTopoM. Pasnuualor oceBoe, JIEHTOUHOE U
TaHTeHLMaJIbHOE coegnHeHnA. OceBoe CoeHHEHHE OCYLUIECTBIIAIT C
MOMOLIRI0 KapAaHHBIX BajloB (puc. 4.4) pasnuyHOH KOHCTPYKLHUH.
B neHTOYHOM COEIMHEHHH NPUMEHSIOT MIOCKHE GEeCKOHEuHbIe peM-
HM, OXBarpiBalonive OamaHcupyemylo aerans (puc. 4.5). Tawuren-
uManbHoe (KacaTeNbHOE) COeMHEHNE CO3AAI0T IIPXKUMHBIE POIMKH
(puc. 4.6, a) u xpyrnsle pemau (puc. 4.6, 6).

puBonHble coemuHeHUs CTIOCOGHEI MEPeaBaTh OrpPAHHYEHHBIE
KpyTAllEe MOMeHTBI. [ToaTroMy Bo uzbexaHue paspylleHUsA IPUBO-
HOTO yCTPOMCTBA BO BpeM4 3allyCKa U TOPMOXEHUA POTOPA UCHOb-
3YIOT CIEeLMaTIbHYI0 3JIeKTPUYECKYI0 CXeMy VIIpaBlieHdus IpUBOJI-

Puc. 4.3. Cxema NpHBOJHOTO yCTPOiiCcTBa
— TOpMO3

Inexmpg- Kopodwa ApuBodwoe
dbuzamens nepeday coedunenve |
- Crema
ynpadrerus

103



(e
A\
1 3
. w

T 7

Puc. 4.4. OceBoe coeaAMHEHHME KapaaH- Puc, 4.5. Jlentounoe coequHenue maoCKHM
HBIM BaJIOM: 6eCKOHEYHBIM peMHEM :

1 — npuBon; 2 - KapOaHHBIf Bajm; 3 — I - pevenb; 2 ~ GamaHcupyemas oe-

GanaHcupyemas OeTanb Tab; J — NpUBOK

HBIM yCTPOMCTBOM, 00ECIIEUHBAIOILYIO UIABHOCTh MyCKa U OCTaHOBA
poTopa.

B ucxopgHom nosiokeHun cxeMsbl (puc. 4.7) KaTyLIKH TpexIio-
JIIOCHBIX KOHTAKTOPOB M peile BpeMeHH obecrouennsl. HopMmansHO
Pa3sOMKHYyTble KOHTaKTbl KOHTAKTOPOB U pejie pa3soOMKHYTHI, HOp-
MAJIBHO 3aMKHYTble — 3aMKHYThI.

IMpu saxatun kHonku “Tlyck” karyumka koHTakTopa M, mnosy-
uaeT NUTAaHWE, 3aMblKad CBOM KOHTaKThl M,. B pesynsraTe Hanps-
>KeHue NUTAHUA Ha leKTpoaBuraresns 3B nmogaercsa uepes nBe CTy-
nedy conportuBaeHu (R; u R, ). Ilo ucreueHun ycraHOBIEHHOTO
BpeMeHHU peiie PB, 3aMbIKaeT cBOM OIOKKOHTaKThI, MO1aBasA [UTa-
HHMe Ha KaTylKy KOHTakTopa M, u pene BpeMeHu PB, (1nocnenHee
Ha puc. 4.7 He nokasaHo). KoHTakTop cpabaTbiBas, CBOMMH KOH-
TakTamu M, IyHTHPYET CTyMeHb coNnpoTuBieHuil R ; . Uepes onipene-
JleHHOe BpeMsA peie PB, cpabaThlBaeT M 3aMbIKAeT CBOU OJIOKKOH-

&

Puc. 4.6. Tanrenumamsnoe coeguue-  Puc. 4.7. OneKTpHYecKasi cXxeMa yNpaBiaeHus Npu-

HHe: BOAHBIM YCTpOHCTBOM
1 — Ganaucupyemas netank;, 2 —

NPIWKUMHOH PONHK; 3 — KpyTblii

peMeHb
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Puc. 4.8. CrpyKkrypHan cXeMa H3MEPHTEILHOTO Puc. 4.9. KonraxTHeIe JaTINKM:
ycTpO#icTBa 1 — NocTOAHHBI! MarHuT; 2 — KaTyluka;
3 — npyxuHa; 4 — IMEE30KPHCTALT

TaKTbl, NIONABaA MUTAHHE Ha KATYLIKY KOHTaKTopa M;, KOHTAKTHI
KOTOPOTo UIyHTUPYIOT CTYIEHb CONPOTUBIIEHHH R , . B pesynbTare Ha
anexrpoaBuratens 1B nopaercAa mojaHOe NHUTAIOLEE HAIIpsDKEHHE.
ITpu cpabarbiBaHMM KOHTaKTOpa M3 pasMbBIKAIOTCH HOPMAaJIbHO-3aM-
KHyTble OJIOKXKOHTaKTbl, oDecTOuMBaA KaTyWIKH peJie BpeMeHH
1 KOHTaKTOpHI.

IIpu HaxkaTnu xHonky ’Cron” cxema oGecTounBaeTcs.

Pene BpeMeHHM 1 CONPOTUBJIEHHA IIPENBaAPUTENILHO PEeryMpyIoT,
mo6uBasAch HeoGXOOUMOIl NIABHOCTH ITy CKa.

B cxemMax ynpaBJieHHA NPUBOAHBIMH YCTPOHCTBAMHU MOLUHOCTBIO
cBhille 4 KBT npenycmarpuBaeTca MHOT'OCTYIIeHYaTasA cXeMa IyCKa
M TOPMOXEHHMA POTOpA C BO3AYUIHBIM OXJAXIEHHEM COIPOTHBIIE-
HHHTHpHCTOpr[e CHCTeMbl HCHIOJIb3YIOT AJIA yIpaBJieHuA Tpexdas-
HBIMH ACHHXPOHHBIMH 3JIEKTPOABUTATENAMH C KOPOTKO3aMKHYTBIM
POTOPOM U 3JIeKTPOABHUraTeJAMH MOCTOAHHOrO ToKa. Ilpumenenue
3TUX CHCTeM B 0AJIAHCHPOBOYHBIX CTaHKaX MO3BOJIAET: YIIPaBJIATH
3JIeKTPOJABUTraTe]IEM OECKOHTAKTHBIM CIIOCOOOM, OrpPaHHUYMBATD
yAapHble MOMEHTHI NPpU NYCKe, [OJYYaTh MIHUPOKYI0 raMMy IIyCcKO-
TOPMO3HBIX M pEeryJIMpPOBOYHBIX DPEXUMOB pabGOThl 3JIEKTPOABH-
raresA. )

H3MepurenbHoe YCTPOHCTBO ONpenesnaeT 3HaueHUs U yIiIbl O¥C-
GanaHcoOB poTopa B 3aiaHHBIX IUIOCKOCTAX. Ero cTpyxrypHas cxema
(puc. 4.8) cocToMT KH3 OATYMKOB, LeMM pasfelleHus IJIOCKOCTeMH
KOPPEKIMH WM H3MEPEHWA, YaCTOTHO-u3OUpaTensHBIX CPEACTB,
MHAVKATOPOB 3HAUYEHUA U yrjla AUCOAaJIaHCOB.

JaTuyuky npeobpasyloT mapameTphl KojebaHui OanaHcupo-
BOYHOTr'O YCTPOMCTBA B 3JIeKTPHYECKHE CUTHAIbI. B GarmaHCUpPOBOY-
HBIX CTaHKaX NPUMEHAIT KOHTAKTHhle (MHOYKIUOHHBIE, IHE30-
3NMIeKTpUYeCKHe) U OeCKOHTAKTHBIE (TOKOBUXPEBbIE€) [AaTUUKH.

HNHnyKIMOHHBIN NATYHUK IIPEACTABIIFAET CO0OM KATYIIKY HHAYK-
TuBHOCTH (pHC. 4.9, @), KOTopada MOXXeT CBOOOIHO mepeMelaThCs
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B MarHMTHOM [iojle, OOpa30BaHHOM IIOCTOAHHBIM MAarHHUTOM.
Karymka xecTtko coeguHseTcAa ¢ 0aJaHCMPOBOYHBIM YCTPOHCTBOM.
Ilpu xonebaHUAX ITOrO yCTpPOHMCTBa KaTryliKa OyaeT TakK)Ke Kolie-
GatbcA U B Hell Bo3HuKHeT DJJC uHpy KMy, BeIHMUNHA KOTOPOIi omnpe-
IensdeTcA CKOPOCThI0 M3MEHEHUsI MarHUTHOI'O II0TOKaA, T.e. IIPoIop-
LHOHAJIbHA CKOPOCTH KOJNe0aHuil OaJlaHCHMPOBOYHOIO YCTPOMCTBA.
IIpu nocTtosaxHOIl yacToTe BpanieHusa potopa IJ/1C nponopuuoHabHa
aMIIJIUTY ie TiepeMellieHHA Orop CTaHKa.

IIbe303/1e KTPUYECKHH JAaTYNK OCHOBAH Ha Mbe303JIEKTPUYECKOM
acddexre. IIpn mexanduueckoil pedpopManyu B onpenereHHOM Ham-
paBIeHUM, HAIIPUMep, KPHUCTAVIOB CErHeTOBOM COJIH, OIAPHU30OBaH-
HOM KepaMHKH U TUTaHaTa bapuA B HUX BO3HUKAET IIEKTPHUECKOE
none (puc. 4.9, 6), u3MeHAwIEee 3HAKHU 3aAPANOB IPU U3MEHEHHH
HamnpaBienuss nedbopmauun. BennuwHa 3apsana, BO3HUKAOLIETO IPH
npe303jIeKTpHueckoM 3¢ddexTe, NPONOpLHMOHATbHA AEHCTBYOWEH
cuiie. .

UHOyKUMOHHBIE U The303NIeKTPUYeCKHe NaTUYMKH CBA3AHBI C KO-
neBaTesIbHOM CUCTEMOM CTaHKa, T.e. ABJIAITCA KOHTAKTHBIMH NaTYl-
KaMHU.

ToKOBHXpEBBIE NATUMKM — OeCKOHTaKTHbIE, IIOITOMY CIIy’KaT
WwiA u3MepeHHA nporu6GoB Bpawawiuuxca Banos. [IpuHuun ned-
CTBUA TOKOBHMXPEBOTO AAaTYMKa OCHOBAH Ha MHIY KUMOHHBIX TOKax
(Toxu ®yKko) , BOSHHKAIIMX B MACCHBHOM NPOBOJHIKE, KOTOPBIM
ABJIAETCA POTOP, IOMEIeHHOM B HM3MEHAIeecd MarHUTHOE IoJIe.
W3MeHsAILeecd MarHUTHOE TOJie CO3[IaeTCA reHepaTopoM BhICOKOU
gacrothbl (puc. 4.10) u KonebaTesbHBIM KOHTYPOM, COCTOALINM U3
uHOy kTuBHOCTH L 1 eMmkoctu C. 3MeHenns 3a30pa MexXAy MoBepx-
HOCTBIO JATYMKA M Bajla NPH €ro BpallleHUH BBI3LIBAIOT U3MEHEHUe
BbIXOQHOTrO HaNIPXKeHHUA.

s ormerku yria aucGasiaHca, YacTOThl BpallleHHA poTopa
Npu OGaJlaHCUPOBKE MPUMEHAIOT T'eHepaTopbl OMOPHOrO CHrHAaa,
CTpobOCKONBI € ra3oCBEeTHBIMH JIaMNaMH, (OTO3NeKTpUiecKue U
HEKOTOpbIe Jpyrue JaTudKH.

PoTop reseparopa OHOpHOrO curHana NpeaCcTaBlsgeT coboi
IBYXIOJNIOCHBIA TOCTOAHHLI  MACHUT, BPAlUIAKLIUMACA CO CKO-
pOCTRIO DanaHCUpPyeMoro poTopa, M CBA3aH ¢ HUM xecTko. CtaTop
“MeeT [Be B3aHMHO [epIeHAUKYJApPHble O0GMOTKU U MOXKeT
[HOBOpauuBaThCA B NW060e (PUKCUPOBaHHOE ITOJIOXKEHHE BMECTE C

R R
13 v — —
= - —
L .
AAAAS * M
Aamyuk Kaoens \  Tewepamop
Lt

Bas

Puc. 4.10. TokoBHXpeBOit AATYHK
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nuM60OM, HaHECEeHHBIM Ha KopIlyce craTopa. BeixonHoe Harpske-
HHe reHepaTropa MOCTOAHHON BeIMYMHBI C M3BECTHOH da3zoir mno
OTHOILEHUIO K OTMETKe yrijla Ha pOTOpe uMeeT YacTOTy BpallleHUsA

oropa. .
P I[Ipy OCBelEHHH BPALIAlOLerocs poTopa HEOHOBOM, HMIIyJIbC-

HOH WIM APYroi ra3oCBETHOH JIaMIIOW BO3HHKaeT cTpobockonu-
yeckull a@pPeKrt. IToT 3P PeKT NOJIyyaerca u3-3a TOro, UTo Iias Je-
Jl0BeKa HMIIyJbchl cBeTa ¢ yacroToi Gomee 10 I'u He pasnuuaer
KaK OTHeNIbHbIE BCIBILKH, 2 BOCIPHHUMAET UX KaK HeNpepbIBHbIA
NOTOK cBeTa. EciIu MMITYJIbChI CJIEAYIOT C YaCTOTOW BpalleHHA, TO
poOTOp IJIs1 YeIOBEYEeCKOro rija3a Oymer Ka3aThCA HeMOMBIIKHBIM.
Ha TakoM NpHHIMIIE OCHOBaH cTPOGOCKOMN, OCBELIAIINI [IPU Ga-
JIAHCHPOBKE KA1y (MeTKY), HaHeceHHYIo Ha potop. OcBelllaeMas
udpa ykasbiBaeT yroi gucbasaHca OTHOCUTENBHO U3BECTHOTO I10-
JIOXKEHUA.,

DOTOIIEKTPHUYECKHIA [AaTINK CpabaThIBaeT OT KOHTPAaCTHOH
METKH, HaHECeHHOH Ha pOTOpe, U BbIOAeT KOPOTKHE MMIIYJIbChI C
YacTOTOH BpallleHUA poTopa.

[Npyu BKJIIOUEHHUH AATYMKOB B DJIEKTPUYECKYIO Lelb B HeH Ios-
BMTCA HaNps>kKeHHe, NPONOPUHMOHANIbHOE IapamMerpaM KoneGaHui
6aIaHCHPOBOYHOTO yCTPOMCTBA, HAIIPUMED, E:; =u (_Jj4 , Fie Koag-
(HULIMEHTHI IIPOITOPIMOHAIBHOCTH U ITOCTOSHHBI M 3aBHUCAT OT KOH-
KPETHBIX YCAOBUH DaIaHCUPOBKHU.

DIIeKTPUYECKYIO LEMNb MeXIy BUOpOU3MepUTeIbHBIMHU IIpeolpa-
30BaTeNAMH M YaCTOTHO-U30UpaTebHbIMH CPENCTBAMH HA3bIBAlOT
yenvr pasdenenus naockocrei koppexyuu (LPIIK). IIPIIK aB-
TOMAaTHYECKH pelllaeT ypaBHeHUs (1) - (5) otHOCUTENBHO NMCOAaH-
COB poTOpa. ;

JlaTuMKY 3ape30HAHCHOT'O 0aJlaHCHpPOBOUHOrO CTaHKa BKIIIOYe-
et B IIPTIK nocnemoBarenbHo (puc. 4.11, @) ¢ Tako¥ MOJIAPHO-
crpio, uro ux JJIC nmeidcTBYIOT HaBCTpeuy Apyr Apyry. B uemm

o]
(4) 4 T
O
flb/t @ TE Bosir @

£y

| f—

| T
Tf Bs1x T borx

4

Puc. 4.11. CxeMbl BKJINYEHMS AATYHKOB B MOTEHUMOMETPHYECKHMX LensX pa3sAenenui
NIoCKOCTel KOppeKHKH
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KOMIIeHCHUPYIOLIEro JaTUMKa BKJIIOUEH MMOTEHHUMOMETP HACTPOMKH
R, wm R,. Hanpmxenne Ha Beixofe cxemsl By, o cxinampiBaerca
K3 MOJIHOTO HANpPFAXKeHUSA OCHOBHOTO OaTYMKa U YacTH HaNpA KeHNs
KOMIIEHCHUpyIollero pHaruuka. llens paspgeneHus IIOCKOCTEHR
KOPPEKIUH [OIIONHACTCA II€PeKIIIYATeNIIMHA, PEBepCUPYIOIMMU
a3y HanpmKeHHA JAaTYHKOB, M IIEPEKIIOYATENsIMH, KOMMYTH-
PYIOIUMMH MOTEHHMOMETPbl HACTPOUKH K TOMY HIH APYIOMY
matynky. Tak Kkak MOJIOKEHHA IOJI3YHKOB ITOTEHIMOMETPOB M
nepeKJovyaTesiell pa3sIMYHbl IJIA pa3geneHus 1-i u 2-ff nnockocreit
KOppeKUHUH, TO OPraHbl HACTPOWKH B cXeMe 1yOIUpyIoTCH.

IlonoxeHus 1ON3yHKOB ITOTEHUHOMETPOB 3aBHCAT OT Ko3ddu-
IMEeHTOB GalMaHCUPOBOUHBIX yyBcTBUTeNbHOCTEH. Tpedyemoe moso-
JKeHpe MNOoAOHUpAlOT 3KCHEPUMEHTAIBHBIM IyTeM IIPH HacTpolike
craHKa Ha OaJ1aHCHPOBKY pOTOpa OIpefeneHHON Macchl U reoMer-
puH. '

B noTeHUHMOMETPHUYECKHUX LIeNAX pa3felieHusA IUIOCKOCTeH Kop-
pPEeKIMHM OOPE30OHAHCHOrO OalaHCHPOBOYHOIO CTaHKa JaTuMKU
BKJTIOUEHBbI NapauiensHo (puc. 4.11, 6). Pasgenenne miockocrei
obecrieunBaeTcsa IMOJIOXKEHHeM IOJI3yHKOB IOTEHIIMOMETPOB R,
R, , xOTOpBIE 3aBUCAT TONIBKO OT reOMETPHUYECKHUX Pa3MepoB POTO-
pal,,L,,1.

B nensx ¢ onepaldOHHBIME Cy MMHPYOUIHME YCHINTEIAMU (PHC.
4.12) noreHumoMeTpbl R; — R3; BKIIIOYEHBI B II€Nb CYMMHPYIOIIe-
ro omnepanvoHHoro ycwiurensa Y;,Y,, ¢ NOMOUBI0 KOTOPBIX
pemalT ypaBHeHHMsa oTHocutensHo D,, D,. Ha Beixome LIPIIK
[TOJIYYAl0T HaIpPfDKEeHHUsA E, u E, nponopimonasnsssle quc6anan-

cam 51 n D, Jlna pewenus Heo6xopumo, 4YTOOBI TION3YHKH
rnoreHuoMerpoB R, — R; ObUIM yCTaHOBIEHBI B IIOJIOXKEHWSA,
COOTBETCTBYIOIME PACCTOAHMAM L4, L, l. Takyio CXeMy HA3BIBAIOT
cxemoiia, b, ¢, rnea=L,; b= L;, c=1.

B u3MepHTEenbHBIX YCTPOHCTBax OaNaHCHPOBOUYHBIX CTAHKOB
NPUMEHSIOT U ApPyryue Leny pas3felieHUs [UIOCKOCTeH KOppeKIMH.
TIpu MHOTOIUIOCKOCTHOH DalaHCHPOBKE IJIA pellieHus ypaBHEeHU
(1) B u3MepuTesIbHOE YCTPOMCTBO BMECTO LeNU pa3feNeHus IIoc-
KOCTeH KOpPEeKIMH BKIIYAIOT aHAJIOTOBBIE WK LMPOBhIe BBIYKC-
JIUTEJIbHBIE MAallMHBI, CHaO)KeHHble TMPOrpaMMaMM pacyeTOoB.

. KoneGauus, perucrpupyemsie BubponpeoGpa3oBareisiMHu, BbI-
3bIBAlOTCA KaK HeypPaBHOBeLIeHHOCTHI0 POTOPA, TaK U [IOrpelHoCc-
TAMH JHHAMHUYECKOH GamaHcupoBKU. COCTaBHYIO YacTh KoneGaHuit
OT IOrpelIHOCTEH HA3BIBAIOT KONE0aHUAMH MOMeX B IIPOTHBOIO-
JIOXKHOCTDb TIOJIE3HBIM KOJNIeGaHUAM OT JUCOAIaHCOB.

i BbIEIIEHHA TOJIE3HOTO CHUTHANA, U3MEHAIOINErocsH ¢ 4YacTo-
TOM BpallleHUsl poOTOpa, U IONABJIEHUA CHTHAJIOB IIOMEX B U3MEPH-
TENbHBIX YCTPOMCTBAX HCIOJNB3YIT HU30HMpaTeNnbHbIE YCUWIMTEIH,
BaTTMeETPhl, BeKTOPMETpbl M JipyrUe YacTOTHO-U30MpaTesibHbIe
cpencTBa (PHUIBTPHI).

U36upaTenbHble YCUIUTEIN COCTOAT U3 YCUIIUTEILHOTO KacKa-
Ia ¥ (puiabTpa B Lend OTpULiATeIbHON 00parHOil cBa3u. IIpocrtei-
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Puc. 4.12. llens pa3speneHus miocKocTei Puc. 4.13. HaTerpupyrouias uenoyxa
KOPPEKIHH C ONePaLMOHHBIMH CYMMHPYIO-
UMMM y CHJIHTEIIMH

UM (GHUIETPOM ABIIAETCA HHTEr PUPYIOLLAs Lernoyka (puc. 4.13,a).
HssectHO, yTO p R >> 1/ w(C HamnpshKeHHe Ha KOHAEHcaTope

£y

E, = RC sin wi.

U3 3TOTO BBIpa)XKE€HWA BHUAHO, UTO aMIUIUTYAbI OOJlee BBICOKUX
rapMoOHUK ocjiabiieHnl GoJblle, yeM HU3Kkux. YacToTa MaKCcUMalb-
HOro ocJabJIeHUsI COCTaBIIAET fo = 2 T wo = 2n/RC. Eciau takoh
(HUIBTP BKIIOUUTH B Lellb OTpULATEIbHON 00parHoi CBA3Y yCHIIH-
TeNs, TO 4acToTa f, OydeT ocnabiaaTbeA Metblie npyrux. Uameusasa

comnpoTuBneHue R, GUILTP HaCTPAUBAIOT HA YACTOTY BpalleHUs pPo-
' Topa npu 6anaHcupoBke (fo = fg). Toraa aMmIUTy AHO-YACTOTHASA
1 $pa30-yacTOTHAA XapaKTEPUCTUKH OYyAYyT UMETh BUJ, TOKA3AHHBIHI
Ha puc. 4.13, 6. IlapameTpbl M3OHPATENBHOrO YCUIUTENA MOAOH-
paloT Tak, yToObl HeGonbline n3MeHeHus fg (* 3%) He BbIZBIBAIM
3aMeTHBIX U3MEHEHU XapaKTepHUCTUK. ‘

Mepott yacTOTHOH HU3OHpATENBHOCTH GUIBTPA ABIAETCA €ro

IOOPOTHOCT ¢ = fg/of, raedf—mosnoca nponycKaHua QWIbTPa.

Bartmerp — uacTOTHO-U3OUpaTeNbHOE CPEnCTBO, OCHOBAHHOE

Ha 3JIEKTPOMArHUTHOM B3aUMOIENHCTBHUH IBYX KaTYUIEK C TOKAMM
(puc. 4.14). HenoaBmxHas KaTylUKAa MUTAETCA TOKOM OMOPHOIO
CHUr'HasIa, a MOABHXKHAA — TOKOM CUTHaia

A, OT Lenu pasflelleHHud IUTOCKOCTel Kop-
t\ pexuyu. Ecnu cursan ot gatunka onop-
HOTO CUTHaJa, HalpuMep, oT GoTooaTuu-
7 Ka, U3MEHAETCA He 10 TApMOHUYECKOMY
: Y  3aKOHYy, TO fepel NOCTYIUIEHUEM Ha BATT-
— MeTp OH npeoOpa3yeTcsa B rapMOHHYEC-

g KHUHA.
‘ IToBopauuBasa craTop TreHeparopa,
Puc. 4.14. CxeMa BaTT™MeTpa MO>KHO corjlacoBaTek (pasy OIOpPHOTO
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CHrHajIa ¢ yriIoM aucbasiaHca. Tak KaK YacTOThI TOKOB OJHHAKOBLI,
TO YIVIOBOE OTKJIOHEHHE MNOIBM)XKHON KAaTyLWIKH BaTTMETPa orpee-
NAeTCA BhIpKEHUEM Y = aJyJ cosy, raed — Ko3¢¢hHULIMEHT npo-
MOPUMOHAIBHOCTH; Jgo, Jo — aMIUIMTYObl TOKOB OIIOPHOIO M H3Me-
PAEMOTO CUTHAJIOB, ¢ — CIABHI (ha3bl MeXAY TOKaMU CHI'HAJIOB.

IIpM MOCTOAHHOM CKOPOCTHM BpallleHHA MAKCHMAILHOE OTKIIO-
HeHHE MNOABIKHOH KaTyIIKH BAaTTMETPa PaBHO ¢ yai. = do> L€
ag = agJycos0 = const MNPONOPLHUOHAILHO [I0JIE3HOMY CHUTHANY,
T. e. gUcOaNaHcy. :

Hob6poTHOoCTh BarT™Merpa oOmnpenensaercss OTHOLIEHHEM YaCTOTHI
OMOPHOTO CUTH&JIA K 4YacToTe COOCTBEHHBIX KojieGaHuil MoaBHK-
HoH karymxku g = 0,778 fy | fco6- B COBpeMeHHBIX KOHCTPY KIIMAX
BATTMETPOB A00poTHOCTL paBHa (0,8...2,6) f,. Bexropmerp npexn-
craBiiAeT coDOMH nBa BaTTMETPa, YCTAHOBJIEHHBIX B 001LEeM KOpILy-
ce M CHaO>XeHHBIX ONTUYECKOH CHCTEMOIl I OAHOBPEMEHHOI pe-
TUCTpALMHU [TOBOPOTOB PaMOK.

‘Boiiee BbICOKOH TOOPOTHOCTRIC 06JaMa0T YACTOTHO-H3OHpa-
TeJIbHble CpeICcTBa C (Pa3OBBIMU AETEKTOpPAMH, IIPEeNCTABIIAIOIINE
co6ofi 3neKTPOHHLIe YCTPOUCTBA.

WHnukaropamu 3HaueHUA M yria gucOaiaHca ciiyxar amriep-
MeTpBbI, BOJILTMETPBI U BATTMETPLI CO CTPEJIOUYHONM HIH HU(PpPOBOH
MHOWKaLuel 3HaueHuH, cBeToBble OTMETKH Ha 3KpaHe, WIKAaIbl U
MMMOBI Ha POTOpPE WK IIPUBOJIE POTOpa. B M3aMepuTennHOM yCTpOn-
cTBe ObIBaeT OAMH WIN HECKOJIbKO HHAUKATOPOB.

HW3amepurensHble yCTPONCTBa CTaHKOB aBTOMATOB, aBTOMAaTH-
YeCKHMX JIMHUH, Pa3rOHHO-0aNaHCHPOBOYHBIX CTEHLOB U HEKOTODBIX
CHelMaAJIbHBIX CTAHKOB OCHAIIEHbl 3alOMHHAIOLIUMY yCTPOMCTBa-
MU, a TaK>Ke 3JIeKTPOHHO-BBINNCIIUTEIbHBIMY MAaIIHHAMU.

HzmepurensHele ycTpoiicTBa BKIIHOUAIOT TaK)Ke M PAN APYTHX
6nox0B, 00ecTIeUHBaIOIIUX UX paboTy.

KoppekTHpyoliue yCTpoOICTBa BXOIAT B COCTAB 6a/iaHCUPOBOY-
HBbIX CTaHKOB, IpeIHAa3HAYEHHBIX IJIA KPYMNHOCEPHUIIHOIO M Macco-
BOr'o npou3BoAcTBa. OHY KOPPEKTHPYIOT Maccy poTopa Mociie ero
OCTaHOBKHU WUAM BO BpeMsA BpauieHus. [Ipu paGote B aBromaTnue-
CKOM peXuMe KOPPEKTHUPYIOLIHe YCTPOMCTBa YIIPAaBNAITCA OT U3-
MEpUTENILHOTO yCTpOoHcTRA.

B 6as1laHCUPOBOUHBIX CTAHKAX NIPUMEHAIOT PA3JIMUHbIE NOIIOIHU-
TelbHbIe YCTPOMHCTBA, obecneudBamllKe ero (QyHKIMOHUPOBaHUeE,
3TO NMHEBMO- ¥ FHIAPOCUCTEMBI, 3arPY304YHble U HAKOIIMTEJIbHBIE yC-
TpO¥CTBa U T.II.

Cnoco6sl H3MepeHMA 3HAUCHHI U yrioB aucbanancos. PaccmoT-
puMm Haubojlee PAacIpOCTpaHEHHbIE crocobGbl W3MEpeHUs ¢ I0-
MOUIBIO CIEAYIOLIUX U3MEPUTENbHBIX YCTPOKCTB:

U36UpaATENBHOTO YCUJIUTENA U CTPOGOCKOIIA;

BaTTMeTpa K reHepaTropa ONOPHOr0 CHrHaja;

U36UPATENBHOTO YCHIUTENA MM BaTTMeTpa U 6eCKOHTAKTHOIO
IaTUMKa OIIOpHOro curiajia (dporomarumuka) ;
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Puc. 4.15. CriocoG! H3MEpeHHA 3HAYCHHs M yria aucGananca

TOKOBUXPEBbIX 6ECKOHTAKTHBIX JATYHKOB.

B uM3MepuTesbHbLIX YyCTPOMCTBAX, COMEPKAIMX H30HpPATENIbHbIHA
ycunuTens u crpobockon (puc. 4.15,a) , MexaHuuecKue KojebaHus
npeobpa3yloTcA B 3JeKTpUYecKHe cUrHambl. B uenu paspmeneHus
IUTOCKOCTE KOppeKUWH U3 HUX BLINENATCA CUTHAjbI, MMpONnop-
HUOHAJIbHLIE AucHaniancaM B KKA0H IUTOCKOCTH, KOTOphIE MOCTy-
MaloT B usbuparenbHbIA yeunurenas. OTduibTpoBaHHbBIE M yCUIleH-
HbIe CUTHAJIBI NTI0OYEPEIHO NOCTYIAIT Ha MHAUKATODP AucbanaHca U
dopmuposarens uMnynscos. I1o mikane MHAKMKATOPA HAXOAAT 3HA-
yeHye pnucbasiaHca poTOpa B HOAaHHOH INIOCKOCTH KOPPEKUMH.

B dopmupoBaTene UMIyIbCOB CHHYCOMOATIbHbIM CUTHAJ Mpe-
oGpasyerca B UMIyJIbCHBIH. IMIysisc BhIpabaThIBaeTCA B MOMEHT
MPOXOKeHus Aucbananca yepe3 rOpHU3OHTAIIbLHYIO INOCKoCTh. Yac-
TOTa CIIeAOBAaHMA HMIIYJALCOB paBHA YacToTe BpallleHHs POTOpa.
HUMnybcHble CUTHAIBI 32)KATal0T Ta30CBETHYIO JIaMIly, OCBeIlar-
LIy pOTOp, KOTOpas BCIBIXMBAeT 3a KaXARIL 000poT poTopa
TONBKO ORMH pa3 Ha OYeHb KOPOTKUIl MPOMEeXyTOK BpeMeHH. OT-
MeTKa Ha poTope B Cwiy cTpobockonuuecKkoro addexra xaxercs
HelMOABIDKHON. 3aMeuasa ee IOJIOXEHHEe OTHOCUTENIBHO BHM3Upa Ha
CTPOGOCKONE WY HAa HEMTOJBIKHOM YaCTH CTAHKA, ONIPeeNIAT yro
nucbananca. Hampumep, Ha puc. 4.15, a crpo6ockorn MOKa3kIBaeT
yron pucbamanca 90° (touxa 3). ITocnme ocTraHOBKM pOTOpa €ro
MOBOPAuMBAIOT B TOJNIOXEHHE, 3a(HKCHPOBAHHOE CTPOOOCKOIOM.
3HaunT, TAKEIOEe MeCTO JIOKUT B TOPU30HTAJBHOU IUIOCKOCTH.
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ITpu BaTTMETPUYECKOM CIIOCO0Oe M3MepeHHUsa 3HaueHUiL# yriioB
nucbanancos (puc. 4.15, 6) Ha KaryllKH BaTTMeTpa ngf’crynaro'r
CHUTHANBI U3 IIeNHY pa3jieleHns IUI0CKOCTeN KOPPEeKLVH U I'eHepaTo-
pa onopHoro curaasia. Jljis onpenenedus 3HaueHus aucbananca no-
BOPAYMBAIOT TUMO, CBSI3aHHBIN CO CTATOPOM I'eHepaTopa, HOOHUBaACh
MaKCHMAaJIbHBLIX [MOKa3aHUH BaTTMeETpa. ITO IPOUCXOMUT MpPH COB-
nageHun $as onopHOro U u3mMepsiemoro curtanos. Ha mxane ungu-
Karopa aucbajiaHca yKaspIBaeTCA ero 3HaueHue.

Yron nosopoTa 1umMba OTHOCHUTEIBHO MEPBOHAUYAIIBHOIO TOpU-
30HTANILHOrO TIOJIOXKEHWs yKasbiBaer yron aucbananca. [Tocme
OCTAHOBKH pOTOpa COBMELAIOT HauajbHble [eNeHusa JIMMOOB
craTopa M pOTOpa reHeparopa, MOBOpadYuBadA OajlaHCHUPYeMBbIH
pOTOp, eCTKO CBSA3aHHBIM C pOTOopoM reHeparopa. Tsoxernoe
MECTO NPUXOANUT B TOPHU30HTAILHYIO IUNIOCKOCTb.

‘Ecnu reHepaTop ONOpPHOrO CHUIHAlla UMeeT ABe OOMOTKH, OfHA
U3 KOTOpBIX cABHHyTa Ha 90°, TO CHauala ONPENeNsT yroJ Iuc-
Gananca, OTHICKMBas HyJieBble rokaszanusa Bartmerpa. [locrie Ha-
XOX/IeHHA NOJIOKEHHUA JIUMOa, COOTBETCTBYIOLIErO HyJIeBbIM IMOKa-
3aHUAM HMHOMKATOPa, BKIIOYAIOT B W3MEPHUTENbHYIO Lielb BTOPYIO
o6MOTKy cratopa reHeparopa. Tak Kak OHa NMOBepHyTa Ha yroj
90° (cos ¢ = 1), BaTTMeTp AACT MAaKCHMAJIbHOE MOKa3aHUe, [po-
MOPIIMOHAJIbHOE 3HAYEHUI0 AucOasiaHca.

B n3smepuTenpHBIX yCTPOMCTBAX ¢ MHAMKALMel 3HaYeHNA U yriia
aucbanaHca CBETOBOH OTMETKOM Ha 9KpaHe, T.€. B-IOJIAPHBIX KOOP-
OMHATaX, CUTHAJILI C ABYX BATTMETPOB MOCTYIIAIOT Ha OTKJIOHAIOLIYE
ycrpoiictBa. OnHH OTKIIOHAET CBETOBOH JIyu yepe3 3epKajio B mep-
NeHIUKYIAPHOM HAIIpaBJIEHUH, a APYroil He3aBUCHUMO OT [1€PBOTO —
B IOPU3OHTAIIBHOM HarpaBneHud. [TokazaHuss OTMeUalOTCA CBeTA-
medicAd TOUKOM Ha KpyroBo# mikajie. 3HaueHHe HuUCOAJIaHCA PABHO
PacCTOAHMIO TOUKH OT LiEHTpa IIKaJibl. YToJji aucOalaHca OTCUUTHI-
BalOT 10 AyTre OKPYXHOCTU I KAJIBI.

PaboTa M3MEPHUTENBHOrO yCTPOMCTBA ¢ OECKOHTAKTHBIM JATUM-
KOM OIIOPHOT'O CUTrHaJIa noxasaHa Ha puc. 4.15, 8. OTcuer 3HaueHUH

U YIJIOB AUCOAIIaHCOB IIPOBOAAT HEMOCPEACTBEHHO MO I KaJlaM HHAH-
KaTOpOB.

Cnocob uaMepeHus: 3HaUEeHUI U yIiIoB JUCOAIaHCOB € IIOMOIIBI0
TOKOBHXPEBHIX JATUMKOB NPUMEHAIOT [PH BLICOKOYACTOTHO OanaH-
cuposke. [IpenBapuTeNnsHO OTHUIBTPOBAHHLIE U YCHUJIEHHEBIE CUT'HAIIBI
¢ maTunkoB (puc. 4.15, 2) mocTynaioT B 3allOMUHalOLIlEe YCTPOHCTBO.
IMocne npoBeneHyMsA HeOOXOAMMOTrO HYHMCJIA ITyCKOB pOTOpa B LeNH
pa3feneHya MIIOCKOCTeH Koppekuuu ¢ nomotpio I9BM pemarorcsa
ypaBHeHuA (1) . Pe3ynbTaThl pellleHUA — 3HAYEHUA U yTIIbI gucbanaH-
COB — BBIBOAATCA Ha HHAUKATOPDBL
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4.2. KOHCTPYKLIA BAJIAHCHPOBOYHBIX CTAHKOB

OCHOBHBIMH y3J1aMH 0aIaHCHPOBOYHOTO CTaHKA ABJIAIOTCA: CTa-
HUHA, OMOPKI, Y3JIbl IIPUBONA C IIYJIBTOM YIIPABJIEHUA IIPMBOIHBIM
YCTPOMCTBOM, HATYUKH, U3MEPUTEIbHbBIN ITyJIbT.

CraHuHa mpenHa3HauyeHa IS YCTAHOBKYU 0alaHCHPOBOYHOIO
CTaHKa Ha (pyHOaMeHT M KpeluleHUA Ha Hel y3JIOB cTaHKa. B zaBu-
CHMOCTH OT Macchl GajlaHCHPYyEMOro pOTOpa NMPUMEHAI0T CTaHWHBI
ABYX TUNOB. CTaHWHBI TAXKEJBIX CTAHKOB (puc. 4.16) npencTaBAAOT
coboil MmIOCKHe MaCcCUBHBIE IUTUTHI, U3rOTOBJIEHHbIE U3 YyTyHa MU
CTaJIV, BHYTPU KOTOPBIX BBINMOJHEHBI IIPOLOJIbHBIE U IIONepedyHbIe
pebpa 1A IpUoadusa >KeCTKOCTH M yCTpaHeHWs KoJieGauui. B Hik-
Hell 4aCcTH IINTHl HaXOIATCA OTBEPCTUsA A KpeIuleHUsa ee Ha PyH-
namente. Ha BepxHell yacTH IUINTHI HMEIOTCA HaNpaBJiAOLIYEe, IO
KOTOPBIM NEPEefBUTAOTCA ONOPHble CTOMKHU, U Na3bl IJIA 3aKUMHBIX
OOJITOB CTOEK U APYTHUX Y3JIOB CTAHKA.

mi T T ml wmim [mlur‘l‘_——_‘l?‘_lslm‘
Al 1 1 i I

Puc. 4.16. Thinra

CTaHUHBl CTAHKOB MJifA OaJlaHCUPOBKH pOoTOpOB Maccoit mo 300
KT COCTOAT M3 ABYX croek 1 (puc. 4.17), ckpenneHHbIX KPYTiIbIMH
HanpasiamsomMu 2. BepxHue Hanpasisaomye KpenAaTcsa B CToiKax
TaHTeHUMATbHBIMY 32kKUMaMH 6. Paccrosnue Mexay croHkaMu
YCTaHaBJIUBAIOT C IOMOILIBI0O BUHTOB 3, yIIHPAIIUXCA B TOPULI Cpel-
Hell HanpaBJAwIel, U raek 4, HaBUHUYNBAaEeMbIX HA KOHILI HIDKHEH
HanpaBiaoue. Takad KOHCTPYKUMA CTaHUHEBI 00eCIIeUnBaeT BhICO-
KYI0 Hale)KHOCTh M HCKJIIOYAeT M3rH0 BEepXHHUX HAMPABIAINUX B
BepTUKaIbHON miockoctd. CTaHMHA YCTaHAaBIUBaeTCA Ha 4 perynu-
PYEMBIX IO BLICOTE OIIOpax 5.

Beprukannupie 6anaHcHpoBOuHbIE CTAHKH U TOPU3OHTANIbHBIE
CTaHKU AJI1 pOTOPOB Mailoii MacChl UMEKHT PAMHYI0 KOHCTPYKIIHIO.
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Puc. 4.17. Cranuna cGOpHOIl KOHCTPYKIIUH
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IInuTy noaBelIMBAIOT HAa NPYXKUHAX MM )KeCTKO KpenAal K paMe.

OnopHble y37b1 06pa3yT GalaHCHPOBOYHOE YCTPOHCTBO CTaHKa.
KoHcTpyxums y3ja 3aBHCAT OT THMIIAa yCTPOMCTBA (3ape30HaHCHOE
WM JOpe30HAHCHOE) , MOJIOKEHUA OCH BpallleHUsa (rOpU30HTANILHOe
WIM BepTUKAaJIbHOE), YACTOThI BpallleHUs npy OajlaHCHpPOBKe U OpYy-
rUX NpUYMH.

3ape3oHaHcHbIe OTIOPHbIE Y3JIbl COCTOAT U3 cToeK 5 (puc. 4.18),
YIpYrUux 3J71eMeHTOB 2 B OHop 3, Ha KOTOPBIX Bpallaerca OaiaHcu-
pyeMblil poTop. |

Croliku 5 yCcTaHaBJIMBAIOT Ha HAIIPAaBJIAIINX CTaHUHBI 1 QHUKCU-
pyiot 3axkumamiy 1. Jlerkue u Tskesble CTOHKHU IepeMellaloT O Ha-
NpaBIANIIUM BDPYYHYIO, HO JJIA NepeMelleHUs TAXKeJIbIX CTOeK Hc-
MOJNb3yI0T 3yOuaTbie KoOjeca M pelKH, 3aKpeluleHHble HAa CTAHHHE
CTaHKa.

Yupyrue 3neMeHTh 2, obecreunBarolie KojebaH!Us B 3aJlaHHON
IJIOCKOCTH, KPEINAT K CTOMKaM oIopsl. B kauecTBe yIpyrux 3jieMeH-
TOB 0aJaHCUPOBOYHBIX YCTPOHCTB IIPHMEHSIOT [VIACTHHEI K CTEPXKHH.
IInacTHHbBI M3roTaBIMBAKT U3 PECCOPHO-NIPYKUHHOH CTaJIU MTOCTOSH-
HOHM HWJIM epeMeHHOH TOJILIMHEBI ¢ CeueHHeM B BUE IIPAMOYTOJILHU-
Ka ¢ OTHOuleHHeM cTOpoH Gosee yem 1:100. Taxkue nnacTuHbl He
BBITATUBAIOTCA O, AEHCTBHEM CHIIbI TAXKECTH POTOPA, UMEKT BbICO-
KYH0 >KeCTKOCTh Ha KpyueHHe U OMeHb MaJieHBKYI0 JKeCTKOCTb Ha
73ru6. Onops! 4718 poTopoB Maccoi 10 50 Kr nogBelINBaIOT Ha TPeX
TUIaCTHMHAX — OBYX BepTHUKaJIbHBLIX U OXHOM rorepeyHoii. [Tonepeu-
Had IUIAaCTUHA [JaeT BO3MOXXHOCTL OIOpe IMOBOPAUYUBATHECA BOKPYT
BEPTHKAJIbHOH OCH, YTO HEOOXOAMMO U1 MOMEHTHO! GalaHCUPOB-
K4, T.e. Oropa UMeeT ABe cTeleHH cBoGoabl. OHophl AjIA POTOPOB
GOoJIbLI0H MacChl NIOABELIMBAIOT HAa IBYX BEePTUKAIbHbBIX IUTACTHHAX.
TIpu 3TOM ONpPOKHUABIBAOIIMHA MOMEHT BAOJIL OCH CTAHKA BOCHPHUHH-
MaloT TPY Mapbl POJIMKOB.

B oT/1MuYMe OT IJIACTUH CTEP>KHU MMEI0T OJJUHA KOBYIO XKECTKOCTh B
MJIOCKOCTH KosebaHui, M03TOMY 00ecleyrBaioT ABe cTeneHu ¢cBo6o-
bl U BhIAEP)XUBAOT GOJIbLINE HATPY3KH.

B onope ycraHaBIMBalOTCA ¥ 32)KUMAIOTCA MOAILIHITHUKN GallaH-
cupyeMoro poropa. KoHeTpyKuua U Marepuan, 13 KOTOPOro Coena-
Ha oMnopa, onpeaeNAawT ee Manylo Maccy. KonebaHusa onopsl nnpu Ga-
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6 7 Puc. 4.18. Onopublit y3en 3apeso-
HAHCHOTO GAlaHCMPOBOYHOTO CTAHKA




JIAHCUPOBKE IepelaloTCA NaTUMKY uepe3 crpexesb 4. CaM parunk
YCTaHABJIMBAIOT Ha CTOliKe OrNopnl. MakcuUMasibHbIe NepeMelleHns
OIIOPHI B I'OPU3OHTAIIBHOM HaNpaBJIeHUH OrPaHUYMBAIOTCA BUHTaMH.

Ona ¢uxcanuy ONopsl NMpH TPaHCIOPTHPOBKe, BO BpeMst yCTa-
HOBKH H CHATHUA POTOpA, a TAKXKE Pa3roHa U TOPMO>KEeHHUA NeTalii B
OIIOPHOM y3Ile MpeaycMOTpeH TopMo3 6. Kopriyc Topmosa 3akpern-
JIeH Ha CTOMKe, 3aXXHMHOe YCTPOICTBO 110 NeHCTBUeM IPY>KUH BO3-
OeHCTBYeT Ha pbluary, Gpukcupymowmuye onopy. TopMorkeHue ornopsi
[IPOU3BOIAUTCA PYKOATKOMN UJIM NMHEBMATUYECKUM 32)KHMOM.

Jlope3oHaHCHbIE OIOPHbIE Y3JIbl OTJINYAIOTCA OT 3ape30HaHCHbBIX
TEM, UTO OIOPBI >KECTKO 3aKpeluleHbl Ha cToikax 2 (puc. 4.19).
TMpyxxuHa 4 npwkuMaer onopy 5 k neesopatuuky I. Omopel nogse-
LIKBAIOT OOBIYHO Ha CTEPIXKHAX 3.

IOuaamoMeTrpuyecKue oropsl (puc. 4.20) M3roTaB/JMBaIOT U3 OA-
HOro Kycka Merajuia. TaKylo OIOpy HelmocpenCcTBEHHO yCTaHaBIIU-
BalOT Ha cTaHMHecTaHKka. HaeeBepxHel yacTH 3aKPeIUTAIOT TeXHOJIOT U-
YecKylo oropy (HampuMmep, posinkoBymo) . TexHonornyeckasa onopa
C TIOMOIILBIO BUHTA ] MOXeT I1epeMelaThCA M0 HalpaBJIAKILKM BBEpX
uny BHU3. Ha moaBrkHOM yacTu 2 OIOpPBI yCTaHABJIMBAIT HHIYK-
LHMOHHBIN AATYMK C PBIYaKHBIM MexaHu3MoM. HernoaBmwxHy 4acTs
4 omnopel cTep>KHeM 3 COeAMHAIT C pPbIYAKHLIM MeXaHU3MOM.

B omnopax pa3sroHHO-0aJIaHCHUPOBOYHBIX CTEHAOB IPUMEHAIT
U30TPONHYX NogBecKy. M30TponHoCTs 0GecneunBaeTCs yCTaHOB KO
cTpexxHeit oy yriiom 90° apyr x apyry.

BanancupoBouHble yCTpOHCTBa CTaHKOB C BEPTHUKAJIBHONH OCBHIO
Bpaiienus (puc. 4.21) BMecTo Oomopbl KMEHT OMOPHBIN MITUHAED
1. Croiiku 2 u ynpyrue 3JeMeHTbl 3 aHAJIOTMYHbI OTIOPHBIM y3JIAM
CTaHKOB C FOPU3OHTAJILHON OChIO BpallleHusi. B 3aBUCHMOCTH OT TH-
a ycTpoiicTBa AJIf NOABECKU HCIIOJIb3YIOT IUIACTUHBI WIH CTPEXKHU.

ITpumeHnaeMble [J1A MOABECKH IJIACTAHLI LIMPE IUIACTHH ['OPU30H-

3
2 ] [3) 0
Iy piy %
1! iiis)
1
5
T —————

Puc. 4.19. Onopuwiit y3en nopesomamc- Puc. 4.20. [lunaMomerpuuecKan onopa ao-
HOro GaJIAHCHPOBOYHOTO CTaHKa PE30HAHCHOrO 6a/JAHCHPOBOYHOrO CTAHKA
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Puc. 4.21. BajlaHCHPOBOYHOE YCTPOHCTBO CTaH-  Pyc, 4.22. lnuuaens GanaHCHPOBOMHO-
Ka ¢ BepTHKAJIBHOH OCbI0 BPalleHns ro ycrpoiicrsa .

TAJIbHBIX CTAHKOB, UTOOHI HE TEPATHh YCTOHUMBOCTHU MOJ, AEHCTBHEM
CIIbl TAXKECTH IWINHUHAENs ¢ banascupyemoil geransio. JUIsa neranen
GOJIBLIOH MacChl B OCHOBHOM MCITOJIb3YIOT JOPE30OHAHCHbIe OaaHCH-
POBOUHEBIE YCTPOIiCTBA. t

OnopHblit WNHHIEL O3BOJIAET TOYHO YCTaHABIMBATh OanaH-
cupyemyio aeraib. llmmugens (puc. 4.22) coctout U3 Bana I, nop-
IIUITHUKOB 2, Kopnyca 3. Ha Bajty pacnosioKeHO 3aKMMHOe YCTPOH-
CTBO JIA KpeIUIeHUA AeTaM, LIKHUB, mydTa WiIH 3ybuaroe KoJeco
VIS nepejauyl KPYTAUErO MOMEHTAa OT NPUBOIHOTO 3IEeKTPOIBH-
raresus.

B kauecrBe NOIIINMNIHUKOB HIMUHZENA UCIIONB3YIOT BBICOKOTOU-
Hble MHOIOpAHbBIEe MOAMNINHKKNA KaueHusA. BbicoKasa TOYHOCTh U3ro-
TOBJIEHUA U COOPKH IHITTHHENs obecneuuBaeT MUHUMAIbHbIE OUEHUA
Bajla, OOJIBLIYIO >XECTKOCTb U HOJIFOBEUHOCTh orop. OxnakpeHue
¥ cMa3bIBaHHE MOAUMIHUKOB NPOBOIUTCHA SKUAKUM MACIIOM, NOaa-
BaeMbIM B LIMUHAENL C MIOMOLIGI0 CIENHAILHON CUCTEMBI CTaHKA.

Y3en npuBoaa CTaHKOB € TOPU3OHTAJILHOM OCBHI0 BpallleHUs
CMOHTHpOBaH Ha cTaHuHde (puc. 4.23). B ycrpolicTBax ¢ T€HTOUHBIM

COeINHEeHHEM BECh y3e€JI MOXET IIepeMellaTbCAa IO HanpaBIAIINM
CTaHUHbI.

deKTponBUraresb NPUBOJAA 6 KpenuTcs Ha Imre 8 u nepemMe-
1aercsa B Kauajike 5 nonepek Hanpapiaomux. Kauanka roaseineda
Ha paMe 7 ¢ IOMOLIBIO ABYX nand. [Inockuil pemeHbs HAKUIIBAIOT
Ha HATKHble POIMKU 4 U pOAIUMKM HeHuKca 2. C noMoilpo NoBopo-
Ta TpaBepchbl JIBHUKCA 3 PEryIupyercs pacoyioKeHre 06eHx BeTBeN
pemHA. [Ipy M3MeHeHUM NOJIOXKEHUS IUIUTHI B KadaJiKe MeHAeTCH
HatshKeHune peMiisi. TopMosHoe yerpoiictBo 1 o6ecrieunBaeT ObICTPRIN
OCTaHOB JIeTaJIU ITOCiIe BhIKJIUEHHNA 3jIeKTpoABUraresis. Bmecrte ¢
BBIKJIIOUEHHEM 3JIeKTPOIBUraTeNid OTKIouaercA coneHous 10 top-
MO3HOTro ycrposicria. Ilpyxuna 11 cxumaer KoJjiogkamMu 9 TOpMO3-
Ho GapabaH. IIpu nycke 3/1eKTPORBUraTENA CONEHOU, C TOMOILBI0
pbluara pa3fiBUraeT KOJOAKHU TOPMO3a, IpeoosieBasd yCWINA [py-
>KMHBI.
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Puc. 4.23. ¥3en npupoaa 6aNaHCHPOBOYHOTO CTAHKA C F'OPH3OHTAIbHON OChIO BPALUEHHS

IIpocreiieli KopobOKoOIi Mepenau ¢ NOCTOAHHBIM 1€peIaTOYHBIM
OTHOLUEHUEM fABJIAETCA KJIMHOpPeMeHHas nepemaua (puc. 4.24). Ha
Baj1y JJIeKTpoABUraresii yCcTaHOBJIeH 1UKUB I, NpUBOIAILMUHN depe3
KJIMHOBble peMHH 2 BO BpalleHue winuuaens 3. Ha wnuxpnene ycra-
HaBJIMBAIOT CMEHHBIH W KUB 4 1JIA Niepenaynd HeoOX0AMMOM CKOPOCTH
BpAIlLlEHUA POTOPY.

INpu nepenaue OOJBIINX KPYTALIMX MOMEHTOB peMeHb HATATU-
BalOT NepeMelleHueM OILHOrO M3 POJIMKOB clienUaibHbIM 3JIEKTPOL-
BUraTesieM, AONONHUTENbBHBIM TI'PY30M, MHEBMOUWIMHAPAMU WU
BPY4YHYI0 BUHTOBOH Mapou.

Anmnapatypa ynpaBiieHHUA 3JIeKTPOJBUIaTe/IeM MPUBOIA CMOHTH-
poBaHa Ha CTaHWHe CTaHKa WIM B OTHAENBHOM LiKagdy. dnekTpoobo-
pyaoBaHue cTaHKa paboTaeT OT CeTH MepeMeHHOro TOKa Halpsxe-
HueM 380 B. BBoaHOH NaxerHblid
BBIKJIIOYATENb M KHOIKH yNpaBJIeHUA
yCTaHOBJeHbl Ha naHenuw (puc. 4.25).

B craHK4X C THPHUCTOPHON CHCTe-
MOl ympaBlleHMA 3JeKTpoABuUIaTe-
JleM Ha IaHeJU PacloJIoXKeH peryid-
TOP 4acTOThI BpallleHuA OanaHcupye-
MOT0 poTOpa.

™~
-

n

HaT‘lHKH CTaHKa ABJIAKOTCA OT-
A eJIbHbIMU y3ji1aMun HU3MeEepUureib- ')

(r
[
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A

Puc. 4.24. KnunopeMennast nepenaua
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Puc. 4.25. MaHeny ynpapieHUs IPUBOAHBIM YCTPOHCTBOM

HOro ycTtpoHcTBa. UyBCTBUTeNbHbIE 3/IeMEHTbI ITbe303JIeKTPHYeCKUX
¥ TOKOBUXPEBbIX JAaTUMKOB HaxXOIATCA B MeTAJUINUECKOM Kopilyce.
Kopnyc umeer pe3sby, ¢ IOMOLIBI0 KOTOPOH AaTYMK BBEPTHIBAIOT B
CTOMKY CTaHKa WAu Kopliyca MauiuHb! (puc. 4.26).

WHpykironuslil gatunk (puc. 4.27) npepcraBiser coboi Ka-
Ty Ky 6, yCTaHOBJIEHHYIO Ha IUIOCKHUX MPYXHUHAX 5 B KOJIBLIEBOM
rasy CHJIBHOT'O IOCTOAHHOI'O MarHuTa 4 Tak, YToObl OHA MOTJIA CBO-
60mHO mepeMelaThCa BAOJbL OcU. MarHuT y KperuieH Ha CTOHKe CTaH-
Ka ¢ noMolpio npyxuH 8. Karyumka coenuHeHa ¢ Oropoii crep)kHeM
2. MarHur ¢ KaTyul KoM 3aKpPhIT FepPMETHYHBIM KOXKYXOM 3 ¢ pe3HHO-
BOH MeMOpaHoOH ] 4 KPHILKOM 7 Ha 3a0Hell CTeHKe KOXYXa.

B 0anaHCUPOBOUHBIX CTAHKAX MPUMEHSIOT MHIYKIMOHHBIE AAT-
YUMKH ¥ IPYyTUX KOHCTPYKLUUN, B KOTOPLIX IIepeMelliaeTcsa He KaTylil-
Ka, a MOCTOAHHbBIY MarHur.

Crpobockonuueckuil AAaTUMK CMOHTUpPOBaH B kopnyce 1

4

R NSa,

2

q

Puc. 4.26. ToxkoBHXpeBbI# XaTyHK:
1 - ceppeunnk; 2 — o6MoTka; 3 — Kopmyc;

4 — kabens ﬁ: W -

Puc. 4.27. IHayKuMOMHBIA AaTYHK
118



Puc. 4.28. CrpoGocKkonHYecKuil AATYMK

(puc. 4.28) u coenuHeH crep-
xHeM 4 ¢ KpoHuTEeHHOM 3.
KpoHniureiin ykperisieH Ha Hamn-
PaBNAONINX UM CTAHHUHE CTaH-
ka. Kopmnyc nmarurika MOXXHO
repemMelnars 1o BbiCOTE, IOBO-
pauvdBaTh BOKPYT OCH U Iepe-
MellaTh [0 HANPAaBJIAIOIIHM.
Jlnsa co3maHuA HaIpaBJIEHHOT O
My4yKa CBeTa CIY>XUT pedliek-
Top 2. .
Bce maTyMKHM C U3MEpPUTENIBHBIM MyJIbTOM COEIUHAKT C MOo-
MOLIBIO CTIENAIBHBIX Kabenel 1 pasbeMOB.

W3MepHTenbHbIi IMyJIbT 3apE30HAHCHOTO OGaJlaHCHPOBOYHOrO

CTaHKa C u36npaTeanmM yCWiInTeJieM, CTpO6OCKOHOM U IIOTeHINO-

MeTpUYECKO! HEeMbi0 pasfelleHUs INIOCKOCTeH KOPPeKUHH NIOKa3aH
Ha puc. 4.29. Ha nepengeii naHesu MMy1bTa HaXOAATCHA OPraisl yIupas-
JIGHMA M HACTPOM KM U3MEPUTEIbHOI'O yCTPOHCTBA.

TMoTerunoMeTp 1 M MepeKAIuYaTeNls AUANa30HOB 2 CIYXaT IJisA
HacTpOUKH (UAbBTPa Ha UaCTOTy BpallleHuA potopa. KoppexkTupos-
Ka yria audcGanaHca OCyLIeCTBIHAeTcA IoTeHnuMoMeTrpoM 3. Hckio-
YeHUe BJHAHUA IUIOCKOCTEH KOppeKLHH [POU3BOAAT C MOMOIIbBIO
nmoreHunoMeTrpoB 4 M nepekitouaTeneil ¢aspl gatunkosB 5. Uyser-
BUTEJIBHOCTh U3MEPHUTEIBHOTO YCTPOMCTBA YMEHBIIAIOT MOTEHIIHO-
MerpaMu MacwiTaba 6. OpraHbl yipaBrieHHsA, IpUMeHsAeMbIe IIPU
HaCTpOMKe CTaHKa Ha OalaHCHPOBKY POTOpa onpellelieHHOM reomer-
puM ¥ MAacchbl, 3aKPLIBAIOT IIPO3PAYHON KPBIKON U UMH He IOJIb-
3yrTCca npu bataHCHpPOBKe.

Insa onpepesleHUsA 3HAUeHWA W yria AucbasiaHca B IUIOCKOCTH
U3MepeHUs M0JIb3YI0TCA NepeKIIoYaTeIAMU: 7 — IJIOCKOCTH u3Me-
peHus, 8 — 3HaUeHHe M yroi gucbanaxca, 9 — jerxkoe — TshKenoe Mec-
10 U 10 — Mmacwutab. OTcyeT MOKa3aHWl CHUMAIOT C MUKpOaMIiep-
meTpa 11, yKperieHHOro Ha nyibTe. ETo MOXHO MOBOpavuBaTh B
ynoGHoe 1A HaGII0IeHNA TOJI0KeHHe.

K 3amHeill cTeHKe I1yJjibTa Yepes HITEINCeNbHbIe pa3bheMbl IO KIII0-
YarTCA JaTYMKU U Kabenb nuranwusA. Ilpy BrIilOUeHWH MyibTa 3aro-
paercd curHajbHadA jaMmmna ,,Cetp’’.

HamepurensHad cxemMa CMOHTHpPOBaHa Ha 1accH, KOTOpoe 3a-
KperuleHO Ha repenHeill maHemnu Iiysbra. CamMa IaHelib. yCTaHOBJIEHa
B KOXYXe U3MepuTeNbHOoro nynsra. Koxkyx usMepuresnbHOro nynbTa
CTOWT Ha HaNpPaBIAKIINX CTaHKAa MWIM BMOHTHPOBAH B OTHEIbHbIH
mkad MnyJbpTa yIIpaBJIeHNs [IPUBOIHBIM YCTPOHCTBOM.

H3MepuTesIbHBIN MyJIbT [IOPE30HAHCHOTO O(aJIaHCUPOBOYHOTO
CTaHKa c BaTTMETpaMu U LeNbl0 pasfie/ieHus IUIOCKOCTell KOppekK-
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UMM C OfePAlHOHHBIMM CYMMMPYIOIIUMU YCHIUTENAMU MOKa3aH
Ha puc. 4.30. KnaBuuHble repexyroyaTe/d Ha HIDKHeH MaHesu Ciy-
JKaT JJIA HACTPOMKH GamaHCUpPOBOYHOTO CTaHKA 10 F€OMETPHYECKHAM
pasmepaM potopa. Ha BepxHell nanenu HaXOIOATCA JBa HHAUKATOpA
3HAYeHHUA U yria aucbanaHca B KaXKIOH INTOCKOCTH u3Mepenus. s
IPOBeIeHHA U3MEepeHui npyu GanaHCUPOBKe HAOKUMAIOT KiIaBuily 1.

INepexmouarens 2 npeaHasHayed IJIA yCTaHOBKH CKOPOCTH Bpa-
IIeHHA U 4yBCTBUTEIbHOCTU U3MEPUTENbHOro ycTpoicTBa. KnaBuuu
3, 4, 5, cinyxar 1751 BpIOOpa MeTOAA ONpenesieHUs ¥ yCTpaHeH s uc-
6anaﬂcoa poropa. ['eoMerpuueckue pasmeps! 6ajlaHCHPyeMOTo po-
TOpa HAOUPAIOT MepEKIIIOYATeNIsIMY Iy, Iy, 4, b, ¢. 3HaueHue gucba-
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Puc. 4.30. VismepuTenbHblii nynabT ¢ BeKTOPMETPAMH M LENbI0 pa3fieliedHa IIOCKOCTel
KOPPEKUHH C ONEPAUHOHHBIMH CYMMHDYIOIIMMHK Y CHIMTENAMH

JIaHCa WM KOPPEeKTUPYIILeld MacChl TOKa3bIBAIOT IH(POBLIE MHIH-
KaTopHI 6, 7, a 4acTOTy BpallleHuA — HHOUKArop 8. OmHoBpeMeHHO
CBETOBO# TOYKOH NOKAa3bIBAIOTCA AUCOANaHCHl B ABYX IUIOCKOCTAX
Ha 3KpaHax BeKTopMeTpoB 9, 10. ApkocTh CBETOBOH TOUKU perynu-
pyioT noreHnuomMerpamMu 11 u 12. U3ameputensHblid MyiabT CMOHTH-
pOBaH B OTAEILHOM KOpIIyCe.

4.3. TUNbl BAJTAHCHPOBOUYHBIX CTAHKOB

OnHUM U3 IPU3HAKOB TEXHONOTHYeCKOH KnaccuduKanuu Ganan-
CHUPOBOUYHBIX CTAaHKOB CIIy>aT CTelleHb MUX YHHUBEpPCAJIbHOCTH, T.€. TO
pasHoobpa3ue pOTOPOB, IUIA KOTOPBIX OHH MOLYT GBbITh UCHONB30-
Banbl. Uem Goipiie 3T0 pasHoobpasue, Tem mIMpe TEXHONOrUYeCcKHUe
BO3MOKHOCTH CTaHKa. BanancHupoBouHbie CTAHKK pa3felIAlT Ha ye-
ThIp€ THUIA: YHHUBEPCAJIbHbIE, ONpPeeIeHHOr0 Ha3HAUYEHHUs, CIIeIHAlTb-
HBIE ¥ OAJIAHCUPOBOYHEIE KOMILIEKTDI.

YHuBepcanbHble GajlaHCHPOBOYHEIE CTAHKHU UCIIONL3YIOT B CEPHii-
HOM IIPOM3BOJICTBE AJIA OIpeesieHUA JUCOAIAHCOB POTOPOB Pa3iny-

'HBIX KOHCTPYKIMH. K 3TOMY TUIY OTHOCATCA 3aPE30HAHCHBIE U [0-
PE30HaHCHbIe CTAaHKU C OCEBBIM WIIM JIEHTOYHBIM IIPUBOIOM, 0b6jia-
Jarolye BbICOKONH TOUHOCTBIO U OBICTPOM MepeHAIaJgKO# Ha HOBLIM
T poropoB. Ha Hux moxHo OalnaHCHpOBaTh POTOPBI, OTIHYAIO-
iMecs Mo Macce, JiuHe U nuaMerpy B 10...40 pas. YHnBepcaanme
6anchupOBoqﬂme CTAHKHM XapaKTepU3yI0TCA AOMyCTUMOMH MAaccoi U
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Puc. 4.31. BHemmHHMii BMJ 3ape30HaHCHOTO
5alaHCHPOBOYHOI'O CTAHKA C AEHTOYHBIM NpU-
BOAHBIM COeJHHEHHEM /[Nl POTOPOB Mac-
coit go 50 xr

AHaMeTPOM pOTOpa, PacCTOAHHEM
MeXIy ONOpaMH CTaHKa, AHUAara3o-
HOM YacTOT BpallleHUsA poTopa,
MOILHOCTBI0 [IDUBOMIA U-TOUHOCTHIO
CTaHKa.

MuBRuManbHO OOMyCTUMAsA Mac-
ca poropa — macca bamacupyemMmoro
poTopa, mpu KoTopoi obecreuu-
BaeTcA 3aJaHHAA TOYHOCTh CTAHKA.
MakCcUMAaJIBHO ZOIyCTHMAasd Macca
OTpPaHUYeHa MPOYHOCTHI MOABECKHU
onop. B Hee BxoguT Macca poTopa,
ero MHOAIHMIHHKOB U  KOpHYy-
ca, OCHACTKH, T.e. BCA Macca, yCTaHABJMBaeMas Ha OHODBbI CTAHKA.

JonycTumMbiii AUaMeTp poTopa 3aBUCUT OT PACCTOAHMA OT LIEHT-
pOB ONOp A0 CTaHHHBI (IIOJIa) CTaHKa. MaKCcUMaJbHOE pacCTOAHHEe
MeXIy OINOpaMu CTaHKa OrPaHHYEeHO JIMHOHN HANpaBJIAILIUX CTa-
HHHBI, 2 MUHUMAJILHOE — TOJIIUMHOM CTOEK.

'Y CTaHKOB, OIIOPbI KOTOPLIX UMEIOT FHE3/40 JJid YCTAHOBKH IOJ-
UIMIIHUKA, YKasbiBAIOT €ro JuaMerp WIM HauGOJbIIMI JHUaMeTp
Har poTtopa.

JunanasoH yacToT BpailieHuns1 poTopa npu OaJlaHCHPOBKe COOTBET-
CTByeT YaCTOTHOMY HAIIA30HY U3MEPUTENLHOrO yCTPOHCTBA, YaCTO-
Te BPALIeHUsA 1 MOLIHOCTH NPUBOJHOrO YCTPOUCTBA.

YHuBepcansHble 0aNaHCHUPOBOYHLIE CTAHKU U3rOTAB/IUBAIOT HOP-
MaJTbHOI U NMOBBILIEHHON TOYHOCTHU.

OcHOBHBIE TeXHMYECKUE XAPAKTEPUCTUKHM YHUBEPCAIbHBLIX Oa-
JIAHCUPOBOUHbBIX CTAHKOB MpUBeneHb B Tabn. 4.1.

s 6aaHCUPOBKY POTOPOB MACCOH OT HECKOJBKHUX FpaMMOB
00 HECATKOB KWIOTPAMMOB IIPMMEHSIOT 3ape30HAaHCHEIE CTaHKHU C
JIeHTOYHBIM NPUBOAHLIM coenuHenueM (puc.4.31).3mepurenbtbie
yCTPOUCTBA 3THX CTAHKOB OOBIYHO HMMEIOT HU30MpAaTENbHBIN yCHIIH-
TEJb, CTPOBOCKOMN ¥ MOTEHHUOMETPUUECKYIO IIeNhb pa3iesieHus IUIoC-
Kocreil koppekimu, HacTpoliky cTaHka Ha JaHHbBINA THII pOTOpa IIPO-
BOLAT C HOMOILBK TapUPOBOYHOI'O POTOPA.

BasiancupoBky poropoB maccoii 1o 1000 kr BEITORHAIT Ha 3a-
pPe30HAHCHBIX M JOPE30HAHCHBIX CTAHKAX KaK C OCEeBBIM, TAK MU C
JIEHTOUHBIM IIPUBOIOM C PasHOOOPA3HBIMH HM3MEPHUTENBHBIMU YCT-
poiicTBaMH.

YHuuBepcansHble DANaHCUPOBOYHLIE CTAHKH AJIA POTOPOB Maccoi
6onee 1000 Kr M3roTaBJIMBAIOT C OCEBHIM IIPUBOLAOM U BAaTTMETpHU-
YeCKUM H3MEPUTENBHBIM ycrpoiicTBoM. ONOpkI CTaHKOB [OJIA TAXe-
JILIX POTOPOB HeNaioT gope3oHaHcHbiMH. Ha puc. 4.32 mnoxasan
BHELIHHI BUJ OaIaHCUPOBOYHOTO craHka moj. JB-1001 ¢ npuBoa-
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Puc. 4.32. Buemsnii BHa 33pe30HAaHCHOTO GaJlaHCHMPOBOYHOTO CTaHKA € OCEBBIM MPHBOA-
HBIM COEHHEHHEM Ui POTOpoB Maccoit no 1000 kr

HBIM 3JIEKTPOJABUraTelieM, KOPOOKOH mepenay H UIIIMHAEIEM, Ha
KOHIIe KOTOPOro BHIEH NONBIXKHBIA nuMO U npuBonHaa Mydra.
IIpnBopHOE YCTPOMCTBO C MyJBLTOM YIIPaBJIEHUS UM U3MEPUTENbHOE
YCTPONCTBO CMOHTHPOBAHLI Ha OTHENLHOH.craHuHe. Macca Takoro
cTraika cocraBiser 7100 kr.

CraHKH OnpeeIeHHOTO Ha3HAYeHHA NpelHa3HavYeHbl AJA GaiaH-
CHPOBKH KOJIeC aBTOMOOMIElH, BeHTHIATOPOB, 3JIEKTPUYECKUX JBH-
raresneii B coOCTBEHHOMY KOpITyCe U T.II. WY ONpefeieHHbIX BUIOB
0anaHCUPOBKHY — CTATMYECKOH, BHICOKOYACTOTHON. JTH CTaHKU Me-
Hee yHHBepCaJIbHbI, O00JIajaloT MEeHBUIMM JHaNa30HOM XapaKTepuc-
THK, HO PACCUUTAHBI HA GOJIBIIYIO IPOU3BOAUTENILHOCTS. X M3roTas-
nuBal0oT Ha 0a3e yHUBepcCalbHBIX CTAHKOB W OCHAINANT OTMOJHU-
TEIbHBIMHU YCTpOMNCTBAMH (HAIpHUMep, KOPPEKTUPYIOUMMU YCTPOH-
CTBaMH H CIeIMaisHOM ocHacTkoi) . Ocoboe MecTo cpefu CTaHKOB
2-ro THUna 3aHUMAIOT BepPTUKAaJlbHble OalaHCHPOBOUHBIE CTAHKM U
CTaHKH [j BBICOKOYACTOTHOH 0alaHCHPOBKHM THOKHX POTOPOB.

BeprukanbsHbie OAIAHCUPOBOUHBIE CTAaHKH MpeaHa3HAYEHBI HJIA
craruyecKol OaNaHCUPOBKHU B JUMHAMHUYECKOM pPEXHUMe nerajiell, He
UMEUIUX COOCTBEHHBIX HECYLIMX IoBepxHocreii. [Mpuumun neil-
CTBUA U KOHCTPYKIMA OCHOBHBIX Y3JIOB CTAHKAa aHAJIOTHUYHBI FOpU-
30HTANBHBIM CTaHKaM. OTIUUNTENBHOU OCOOEHHOCTBI0 BEPTHUKAIb-
HbIX CTAaHKOB ABJIAETCA HAINYMUE UIMUHAENS C BEPTUKAILHOU OCBIO
BpallleHHs, HA KOHIle KOTOPOro HAXOAMTCA 3aKHMHOE yCTPOMCTBO.
OTH CTaHKHU XapaKTepHU3yITCA AOIyCTUMOM Maccoil U AuaMerpom
GayraHCcUpyeMoi JeTasl, AUana30HOM YaCTOT BPAIl€HHs, MOLIIHOCTBIO
MIPUBOJA ¥ TOYHOCTBIO cTaHKa (1abn. 4.2).

Ha pwuc. 4.33 noka3zas BepTUKAJIBHBIN OaIaHCHPOBOYHbBINA CTRHOK
moz. IICB-50 ¢ 3ape3oHaHCHBIM GaJlAHCUPOBOUHBIM YCTPOMCTBOM,
OCEBBIM INPUBOAOM M BATTMETPUUYECKHM H3MEPHUTEIBHBIM yCTPOH-
ctBoM. llo BepTUKaNBHBIM HANpPaBIAKOIUM CTAaHKa lepeMellaeTca
JBYXUIUHAENbHAA CBepPIWIbHAA TOJIOBKA, C IOMOLIBI KOTOPOH
MIPOHU3BOOUTCH KOPPEKTUPOBKA MAacCC AETaly BHICBEpPJIMBAHUEM He-
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OGXOJIHMOI‘O KoJimyecTBa MeTajuia. CTAHOK MOXET paGOTaTL B IIOJIy -
aBTOMAaTUYECKOM pexXume.

. Tabnuua 4.2
OcHOBHble TEXHMYECKHE XapaKTePHCTHKH BePTHKaIbHBIX OalaHCHPOBOUHBIX
CTAHKOB

[Tapamerps! Ganancu- | Juanazon Moun- | TouHoCTb CTaH-
Mopens ctas- pyeMoii geranu 4aCcTOT Bpa-| HOCTh Ka, MKM
Ka meHus, ¢ OPUBOAA,
Macca, KT |guamerp, MM KBt

9765 1...100 1000 10; 15 2,1 10...4
9766 3...300 1500 6; 15 8,5 10...5
978411 3...30 800 12,5 5
978511 20...100 1130 6,7 7

CB-12 20...200 600...1100 5 5,5 50
23-84 1...17 300 60 1,2 2

- CTaHKH [JIA BBICOKOUACTOTHO GalaHCUPOBKH Ir'MOKUX POTOPOB
HMMeEIOT JOPEe3OHAHCHBIE OITOPbI, OCEBOM IPUBOJL C MIMPOKHUM JHama-
30HOM YaCTOT BPallleHUA, U3MEepUTeSIbHOe YCTPOUCTBO C TOKOBUXpe-
BbIMH Jarynkamu., Ha BBICOKMX vacTOoTax GanaHCHPYIOT pOTOpPSBI
maccoii 7o 300 1. [ToaToMy C L1eIbI0 YMEHBIIEHUs II0TEPh MOIIHOCTH
Ha TpeHue O BO34yX DaJjlaCHpOBOYHOE YCTPOHCTBO C POTOPOM HOMe-
LIAIOT B repMEeTHYHYI0 KaMepy, B KOTOPO# C IIOMOILBI0 BAKYYMHOI'0O
Hacoca co3aaerca paspexenue no 100 IMa. Cranku pna BeicoKouac:
TOTHOM GaJaHCHPOBKH ABIAKTCA CJIOXHBIMU YCTPOHCTBaMHU C KO-
MOJIHUTENIbHLIMH CHCTEMaMU, 00eCIIeUNBalOIMU TPAHCIIOPTUPOBKY
poTOpa, CMa3Ky ero ornop, paspexeHue B KaMmepe U T.II. i

CrnenuaibHble 6aIaHCHPOBOUHBIE CTAHKH KUCIIONIB3YIOT B KPYIIHO-
CepUlHOM M MacCOBOM IIPOM3BOACTBE AJiA OaraHCUPOBKY POTOPOB
OIpeesIéHHOH Macchl U TeOMeTpPHH.
CreupajibHbII CTaHOK M3TOTaBJIIH-
BalOT B ‘HECKOJIbKUX 3K3eMIUIApax.

Jna ToBBILIEHHWS IIPOU3BOAU-
TeNbHOCTH OGalaHCUPOBKH  CIIe-
LMaJIbHble CTAHKM OCHAIIAIT cpen-
cTBAMU MEXaHU3aI[MH U aBTOMAaTH-
zauuu. CremeHb aBTOMAaTHU3aLMU
cTaHKa 3aBHCUT OT YCJIOBHII..
pOU3BOJACTBA - U MOXeET OBITh
pa3nuyHOM. B mpocTeliieM
ciiyyae OHa BKJHOYaeT TOJBKO
omnpeneieHne aUCOAIaHCOB, B
Goitee CJIOKHOM  — KOppeKTH-

Puc. 4.33. Bueminuii BMJ BEepTHKANBHOTO
GanaHCHPOBOYHOTO CTaHKa NNA Aeraleil Mac-
co#t go 50 xr
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pPOBKY Macc ¥ TPAaHCIOPTUPOBKY potopoB. Hanpumep, nonyaBromar
II"725 cayxur Osjasa GaJaHCUPOBKH KOJIEHYATOrO Bajla aBTOMOGIA
3UJ1-130 (u ero moaudukauuil) B cOOpe ¢ MAXOBUKOM U JUCKOM
cueruieHus. B cTaHke aBTOMAaTU3HMpPOBaHbI IIPOLIECCHI HaNeBaHUA
My}TsI NPUBOJHOTO BaJja, ONpeNeleHusa A1UCOaNaHCOB U KOPPEKTH-
poBku macc. [IpogomxuTenbHOCTh OalaHCUPOBKH — BpeMsA, HeoOb-
XOOUMOe [JIA NPOBeAeHHA DANaHCHPOBOYHOTO IMKJIA, BKIIIOYasA Bpe-
MsA YCTaHOBRU M CHATUA POTOpa CO CTaHKa, — He mpeskiaer 90 c.
IIpomomxuTenbHOCTh 0AJIAHCUPOBKH CTAHKOB-aBTOMATOB MO/,
9A720, npenHasHaueHHLIX IJIA POTOPOB 3JIeKTPOABUTaTesel, Coc-
TaBJiAer 35 c.

I'pynnel CTaHKOB-aBTOMAaTOB, CBA3aHHbIE MeXAy co0O0i aBTOMa-
THYECKHUM TPAHCIOPTEPOM, O0O0pa3sylwT aBTOMATHUECKYIO JIMHHUIO.
IIpogomxutenbHOCTh OaJIAHCHPOBKH KOJIEHUATOrO Bajla aBTOMO-
OWIBHOrO OBHIaTe/IA Ha aBTOMAaTHyeckoi nuHun MA23-25 us cemu
CTaHKOB cocTaBjiAeT 67 ¢, a KOJUIEKTOPHOTO AKOps Ha aBTOMAaTH-
4YecKOM JInHUu — 6 c.

bBanaHcupoBOuHbBIe KOMILIEKTHI NpefHa3HaueHbl AJiS Oompernesie-
HUA OucOaJlaHCOB POTOPOB HPH GAIAHCHPOBKE B COOCTBEHHBIX TOL-
IIMIHIKAX U COOCTBEHHOM KopIiyce 0e3 yCTaHOBKY Ha CTaHke. B
KauecTBe OaTaHCUPOBOYHBLIX KOMILIEK-
TOB HCIOJb3YIOT H3MepUTeNIbHbIe yC-
TpoiicTBa 0ajlaHCUPOBOYHBIX CTAaHKOB,
BUOpor3MepuUTesbHble Mpubopsl 001Iero
Ha3HaUYeHUsA W clielyalIbHble HanaHCUPO-
BOYHble nNpubope! (Tabm. 4.3).

BanaHcUpOBOUHBIA KOMILIEKT, HAIl-
pumMep, mon. [11B-6, npeqHa3zHaueHHbIN
Ui DajaHCUPOBKM  UUIMGPOBANBHLIX
KpyroB (puc. 4.34), cocTouT U3 BUOpO-
npeobpazoBarensd, CTPOOOCKONUIEC KOro
maTyuxka OTMeTKHM yrna naucbamanca,
¢dunsTpa M UHAMKATOPA 3HaYeHUs aucha-
jlaHca. Ecinu B KOMIJIEKTE OTCYTCTBYeET
LUenbs pasneeHUA IUIOCKOCTel KOoppek-

Puc. 4.34. Buewunuit Bua Ganau-

LMY, TO Ul pacuera NUCOAIAHCOB HUC- cypopodHOro KoMmmeKTa ¢ MH-
noyip3y:0T MUKPOIBM ¢ NpUKNAZHBIMH  AYKUMOHHHIM [ATYHKOM M CTpO-
nporpammamu. B6ockonomM

4.4. HOPMbl TOYHOCTH

BanancupoBounbie cTaHkH, Tak>ke KaK U3MepHUTelIbHbIE MPUGO-
pbl 1 o6OpynOBaHMe, XapPAKTEPUIYIOTCA YyBCTBUTENHHOCTHIO, TOUHO-
CTBI0 U pabounMu nuarna3oHaMu.

YyecTaurenbHOCTbI0 6OAGHCUPOBOUHO20 CTAHKA HAZLIBAIOT OTHO-
lleHre U3MEHEeHHUs II0Ka3aHUl WHAMKATOPa 3HAYEHUA WIIH yTila JHUC-
GanaHca K H3MEHEHHI0 H3MepAeMOoro 3HaueHUsi qucbaanca. PasmHya-
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0T 4YBCTBHTENIBHOCTh NOPE3OHAHCHBIX M 3aPE30HAHCHBIX CTAHKOB.
HUupgukarop nucbaiaHca JOPE30HAHCHOIO CTaHKA [TI0Ka3blBaeT Heno-
CpPEeACTBEHHO 3HaueHue aucOanaHca B u3MepseMOU INIOCKOCTH, TakK
KaK OH BBINyCKaeTcsA 3aBOAOM-H3rOTOBUTENIEM, 3apaHee Ipaiyupo-
BaHHBIM. UyBCTBHUTENIBHOCTb 33PE30HAHCHBIX OATaHCHPOBOUHBIX
CTaHKOB ONpeneNAlT B pe3yJsibTaTe HCNbITAHUHA cradka. [lpu stom
YYBCTBUTENIBHOCTh OOBLIUHO H3MEpPAOT B YIEJbHBLIX €IMHHLAX, Ha-
ApUMeEp, OTKJIOHEHWe CTPEeJIKM Ha OJHO [AejeHHe COOTBETCTBYET
yaenbHoMy aucbajiaHcy B 5 remm Ha 1 Kr Maccel poTopa.

Ecnu wusmepuTensHBIH NpubOOp XapaKTepU3yeTcs, HanpuMep,
KJIaCCOM TOYHOCTHU 1, TO 3TO O3Hayaer, YTO MOKa3aHUA HMEIOT I10-
rpemHocTh B 1% OT IpenenpHOro 3HaueHuA Kanbl. [loaToMy oH He
MOJKeT U3MEpPATh BeJIMYUHBbI, MeHbluue norpeuiHocty. Tousgocts Ga-
JIAHCUPOBOYHOIO CTaHKa OLEHHWBANT 10 MUHHMAJIbHO JOCTHXKIMBIM
OCTaTOYHBIM AUCOATaHCaM KOHTPOJIBHOI'O POTOPA, [IPECTABIIANILIUM
cobolt Mepy nepeMeleHuil orop craika, TOYHOCTs CTAHKOB [JIs AU-
HaMu4eCKOH Oanancuposku HopMmupyer I'OCT 20076—74 ’Cranku
OanancupoBounsie. Hopmbl TouHoctu”. CornacHo QJaHHOMY CTaHOap-
TY CTAaHKHU UMEI0T HOPMAJIBHYIO UJIHM HOBLIILEHHY TOYHOCTD.

CraHxky HOPMaJIBHON TOYHOCTH OOJDKHBI OOecreunBaTh MHHU-
MalbHble [IOCTYDKHUMbIE YyIeJIbHbIe OCTATOYHbIE auCcOalaHChl KOH-
TPONBLHBIX POTOPOB B INIOCKOCTAX onop 1...2 MKM, a CTaHKH IIOBHI-
menHoM TouHocTd — 0,5...1 mkm. Mensuiee 3Hauedue (1 u 0,5) or-
HOCHUTCAI K KOHTPOJILBHOMY POTOPY MaKCHUMaJIbHO OOMyCTUMOM Mac-
Ccbl Ha MaKCHMAJIbHO IOIYCTHMOMH YrJOBO# CKOPOCTH BpAalUEeHUsd
npu GamancupoBKe. OcraTouHble ANUCOAIAHCHI KOHTPOJBLHBIX POTO-
POB MUHUMAJIBHO IOMNYCTUMOM MacChl ONPeNesIAloT MPU MUHHUMAJIb-
HO JONYCTUMbBIX YaCcTOTax BpallleHus.

BanascupoBOUYHBIA CTAHOK JOJIKEH UMeTh BO3MOXKHO 0oJbluuii
JMamna3oH MacC pPOTOPOB, YaCTOT BpallleHUA, MOKAa3aHUI UHIUKATO-
poB aucGanaHcoB. B mope3oHaHCHBIX GaNaHCUPOBOYHBIX CTaHKAax
pabouuii gUAaTa30H B OCHOBHOM OrpaHUYeH MUHMMANLHON U MaK-
CHMAaJIBHOM MAacCOoH POTOPOB H MaKCHUMAJIBHO JOMYCTUMOMN LIEHTPO-

_OexHoii cunol, neficTByolleil Ha onopel. Pabounii qunasoH 3ape3o-
HaHCHBIX CTaHKOB OIIpeneNnserca IPOUYHOCTHIO JIEHT U COOCTBEH-
HBIMH YaCTOTaMH GaliaHCUPOBOYHOTO yCTPOCTBA. )

OneHkKa HOPM TOYHOCTH CTAHKOB OCYLIECTBAAETCA Ha 3aBOJE-U3-
roTOBUTeNle M Ha MecTe YCTaHOBKH CTaHka. B ycrnoBuax mocraBKYU
COIJIACOBBIBAETCH MECTO NPOBENEHHUA UCIBITAHUN 6aaHCHPOBOYHO-
ro CTaHKa.

TouHOCTh GaNTaHCUPOBOYHBIX KOMIUIEKTOB OIPENENSIOT TaK XKe,
KaK y HU3MepuTensHbix npubopos. Ipu moBepke npubopoB u rpa-
IyUpOBKe HATYUKOB YCTAaHABJIUBAIOT: YYBCTBUTEIBHOCTh, LIEHY [e-
JIEHWs, UHTEPBAJI [eleHUs 1 KaIbl, MOTPEellHOCTh U3MEpeHHsl U qHa-
Na30H NOKa3aHuil.

" PaccMOTpUM METOAMKY MCMBITAHHI HA TOUHOCTD 3aPe30HAHCHBIX
GaaHCHPOBOYHbBIX CTAHKOR.

Ha onopax 3ape3OHaHCHOIO 6aJ1aHCHpOBO‘IHOFO CTaHKa ycTaHaB-
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JMHBAIOT COOTBETCTBYOLIMI KOHTPOJIbHEIN portop. Ilpeasapurensro
HacTpauBal0OT M3MEPHUTEJIbHBIN IyJBT CTAHKA U NPOBOIAT GalaHCH-
POBKY KOHTPOJIbHOIO POTOpa A0 MUHHMAILHBIX [TOKA3AHMUI HHIH-
KaTopoB aucbananca. OKOHYATENbLHO HACTPAUBAIOT U3MEPUTENbHEIN
IIyAsT ¥ C MOMOIIBI0 KOHTPOJIBHEIX IPY30B CIOCOGOM  KpyroBoro
06x0z1a ONpeNeAT OCTaTOYHbIe AUCGAaNaHCchl B INIOCKOCTAX KOP-
PeKLMH,

HaxopAT 3HaYeHUA YHEIBHBIX JUCOANIaHCOB B INIOCKOCTAX OIOP
CTaHKa o popMyrne .

—>

€ A,B7

Tn-l-‘j* [(47 £ moL®) B, + (4/ ‘_*moLz)Bz] (6)

IIe 3HaKM IUTIOC M MUHYC B KPYIUIBIX CKOOKax IMPHHMMAIOTCA HJIA
onopel A, a 3HAaKH MHHYC ¥ IUTIOC HCIOJIB3YIOTCS HJis1 ONOphl B.

Tak xax KOHTPOJIbHBIE POTOPBI UMEIOT OHpeelieHHbIe [IapaMeT-
pBl (Maccy, MOMEHT MHEpUMH U T.IL.), TO 3Ta (OpMYJia MOXKET ObITh
yIpoIlleHa My TeM ITOACTaHOBKHU B Hee 3HaUeHuu m,, J, L. Hampumep,
IJIA KOHTPOJIbHOT'O poTopa maccoil 50 Kr, 9KBaTOpHaJIbHBIM MOMEH-
tTom uHepiyu 0,2 Kr * M’ U pacCTOAHUMEM MEXIy cepenyHaMu nard
0,352 m Oyner

é4= 0,175 D,~ 0,135 D,;
ep=0,135D,+ 0,175 D, .

Batux dopmynax yaenbHbii gucbanaHc nonyJaeTca B MUKPOMETPAX,
ecnu noacrasiaats Dy u D, Br*MM.

BrruucneHnsa ymOOHO BBIOJIHATE MO IPHUKIIALHON NpOorpaMme
s MUKpoIBM.

CpaBHUBasA TMOJIyueHHbIC 3HAUEHUA YIEIbHBIX OCTATOYHBIX IHUC-
6aaHCcoOB B INIOCKOCTAX OMOp C HOPMAaM¥ TOYHOCTH, ONpPENEArT
TOYHOCTh 6aJIAHCUPOBOYHOTO CTAH KA.

B xayectBe M3MepseMbIX NapaMeTPOB NOPE30HAHCHBIX CTAHKOB
CIy>KaT LEeHTPOOeXHble CUibI, AeiCTBYOLIMEe Ha Onopel Iloaromy
METOIMKA OLeHKH TOYHOCTH TAKHUX CTAHKOB OTJIMYAETCA OT H3JIO-
JKEHHOMU.

Ha omopbl IOpe30HAHCHOTO CTAHKA YCTAHABIIMBAIOT COOTBETCT-
BYWOILUMA KOHTPOJNbHEIN porop. [Io reomerpuuyeckum pasmepam po-
TOpa HACTPauBalT U3MEpUTENbHLIN ITyJIbT CTAHKA W BBINOJHAIT
0aJIaHCHUPOBKY A0 YCTOMYMBBIX MMHHMAJbHEIX MOKAa3aHUI MHIUKA-
TOPOB AucbanaHca. PacCUUTHIBAIOT TOYHOCT CTAaHKA 110 POpMYyIIe:

NOKA3AHUA UHOUKATOPA (2°MM)

TounocTv crankxa (Mkm) =
Macca KOHTPOAbHO20 poTopa (K2)

H CPaBHUBAKOT €€ ¢ HOpMaMHU 14 obenx rminocKocreii.
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Tak KaK TOUHOCTL B 3TOM ciiydae 3aBHUCHUT OT BIIMAHHA IJIOCKOC-
Teil KOppeKL{H, TO [IOMOJIHUTESbHO OMNpPenesAlT Ko3(dduuueHT
yMeHbllieHusA auchaiaHca, XapaKTEepHU3YIOIMI TOYHOCTh BCETO HU3-
MEpPHUTEJIBHOTO yCTpoiicTBa. B kauecrBe HopMbl npuHumawT 95%
CHIDKEHHE HavaJbHOro AucbanaHca npyl yCJIOBUH OTCYTCTBHA MOrpeni-
HOCTM KOppPeKTUPOBKH. UTOOB! M30ekars MOrpeiiHocTd KOPPeKTH-
POBKH, B INIOCKOCTH KOPPEKIINN YCTaHABIIMBAIOT KOHTPOJILHBIHN Ipy3
HM3BeCTHON Maccel, cospaiommi gucbananc B 20 pas Oosbiue, yem
ocrarouHsli aucbanadc. IIpyu BpallieHuy poTopa CHUMAKT NOKa3aHUA
uHauKaropa. Eciy cTaHOK 1oKa3biBaeT HeypaBHOBeELIeHHYI0 Maccy, .
TO CpaBHHUBaA MOKAa3aHUA C MacCO KOHTPONILHOTO rpy3a, MOoIy4arT

NOKA3aHUA UHOUKATODA

Koauyuent ymenvuienua = (2) 100%
Jucbananca MACCa KOHTPOABHOR20 2py- )
3a (2)

Honpo6Hee HUCHBITAHUA JOPE30HAHCHBIX CTAHKOB H3JI10KE€HbI B ri. 6.
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ri1ABA S

CPEJICTBA BAJIAHCHPOBKH

Onucbi8aloTca npucnocobaenus 0as 6aNaHCUPOBOUYHBIX CTAH-
KO8, O0alTCA Kparkue ceedeHUn O CpeocTseax u3Mepenus, ciecap-
HO-COOPOUHOM U PeXyujeM UHCTDYMEHTax.

5.1. MPUCITOCOBNEHUA NJIA BAJTIAHCHPOBKH CTAHKOB

ITpucnioco6GeHUAME Ha3bIBAIOT HOIOJIHUTEIbHOE 060pyAoBaHue
K CTaHKaM, [IpelHa3HauYeHHOoe [Jif CBS3LIBaHUA CO CTAaHKOM JeTase
¥ pEeXYILIMX UHCTPYMEHTOB.

IlpucriocoGsieHHA 1A YCTAHOBKM H 3aKpeIUIeHUA HHCTPpYMEH-
TOB TIPHHATO HA3BIBATh BCTIOMOTaTeJILHLIMU HHCTPYMEHTaAMH.

Bee mprcniocofnenus pasgensdioTcsa Ha IBe OCHOBHBIE TDYHIIBI:
nprcrocobyieHns OoOLIEro Ha3HAUYEHUA H NPUCHOCOONEHHA creny-
aJIbHBIE.

I'napHbIM IpH3HAKOM HpHcrniocobneHul oblero Ha3HaueHUsI sIB-
JIAETCA WIHPOKas YHUBEPCAIBHOCTE. B aTy rpynmy npucriocoGiueHuH
BXOMAT, HampuMep, IATPOHBI, TUCKH, PEMHU, MPHUBONHBIE Ballbl
u 1.n. Takue npucnocoGiieHus MPHIIIATAIOTCA B KaueCTBe IIpHHAJIex-
HOCTEH K CTaHKaM.

CriettnaibHble IPUCIOCOGIEHMA PUTOOHEI TONBKO OJIA HETaNH
omnpeneneHHol KOHCTPYKIMH WIH OIIpeleNieHHOH OIlepaliy, Harpy-
mep, GanancHpoBOUHas onpaBKa. IIpu MpoeKTUPOBaHUH TaKUX TIpH-
CITOCOONEHHII CTPEMATCA PAaCHIHPUTh MX 00HACTh TIPHMEHEHHsT 3a
CueT TUINM3aMM OCHOBHBIX 3JIEMEHTOB IIpHCIOcOOIeHuil. Dnemen-
TOM Ha3bIBRIOT [OETalbh MW IpoCTeHINil y3en IpHCIocobiieHusd,
rpenHasHaueHHbIE JUIA BBINOJIHEHWs oIllpefeneHHol dynkumi. Xa-
pPaKTepHIMH (DYHKIMAMHY ABIAITCA: YCTAHOBOUHAA, 3KHUMHaA,
HanparpJIAONIadA, COEIUHUTENbHAS 1 HEKOTOpPRIE ApYTHe.

KoHcTpyxuuA TIpHCNOcOobIeHui TOJKHA O0ecITeynBaTh HATex-
HYI0 CBA3b OEeTaNd (MHCTPYMEHTa) CO CTaHKOM; 33JaHHYI0 TO4Y-
HOCTH GaJiaHCMPOBKH WIH 00paboTKH; 6e30macHOCTb, YIO6CTBO ye-
TAaHOBKH ¥ CHATHA HeTaji; HauOOJBIUYKH IPOU3BOAUTENFHOCTH
TpyHa. '

ITpucnocobnenvs wia 6alaHCHPOBOYHLIX CTAaHKOB IIpeIHa3Ha-
YeHbl JJIA YCTAHOBKH POTOpa B GaIaHCHPOBOYHOM YCTpPOICTEE, CO-
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€IWHEHWA pOoTOpa C IPUBOJIHBIM YCTPONHCTBOM, OrDaXkAeHUs Bpalla-
IOIITMXCA YyacTell, MOBEPKH ¥ HACTPOMKH CTaHKA.

B mepsylo rpymnmy npucriocobieHHll BXOIAT TEXHOJIOTHUECKUe
onopkl, OaslaHCMPOBOUHBIE paMKH M ompaBKH. Ko BTopoit rpymrme
MPHCNIOCOOIeHMIT OTHOCATCA NMPHBOMHLIE BAILI, I KUBEI, JIEHTOUHbIE
peMun. TpeTba rpymna npucrocobIeHuil — 3aUIUTHbIE KOXYXH IJIA
POTOPOB M IPHUBOINHBIX ycTpolicTB. UeTBeprasa rpymnma BKIIOYAET
KOHTPOJIbHBIE ¥ TAPHPOBOYHEIE POTOPEL.

TexHoorMueckye ONOpPs! ABIAITCA YCTAHOBOUHBIMH dIeMEeHTa-
MU, CBASLIBAOINNMY OGaJIaHCHPYEMBI POTOP C OIOpaMH CTaHKa.
O/leMEeHTaMy UIA YCTAaHOBKH INMIHHAPHIECKUX HECYILIMX IIOBEpX-
HOCTel poTopa (uancd) Ha ONOpax CTaHKA CIYKAT: YCTAHOBOUHLIE
TIDU3MBI, TONUIMITHAKH TPEHUs CKOJIbXKEHWA, POJMKOBLEIE OMOPHI.

JJIeMeHTAMM UJIA YCTAHOBKH MOMIIUITHHKOB TPEHHUA KaueHUs
CITyXaT: NOJYNWIKHIPHYECKHe THe3/1a, YCTAaHOBOYHbIE MPHU3MBI, KO-
chle POMKH.

Yeranoeounoii npusmoii (puc. 5.1, a) Ha3bIBAIOT 3JI€MEHT, HMe-
Ui f8e paGoune INIOCKOCTH (TPaHH), PAacrioNOKEHHBIE TIOJ He-
KOTOpbiM yriom. HoMMHanbHREIX yron npusMmel paBen 90°, mo
HCTOJIL3YIOT NPHU3MbI M C IPYTHUMH yrilamu. Paccrosmue ot uenTpa
NIPU3MBI 0 OCHOBAHMA AOSDKHO OLITE TAKMM, 4TOGBLI OCh HPU3M COB-
najgaja ¢ OChl0 CTaHKa, -

IlpusMbl HM3roTaBIMBAIOT U3 CT&IH, YyryHa, GpoH3bl, rpaduTa,

- ¢ToporuIacTa M APYyrUX MaTepHaoB. Marep#tan npusmer BoibGupator
B 3aBHCMMOCTH OT ee HasHaueHus. Eciu npuama sBisierca onopoit
AJIA Bpallaloleiics: uamndgsl, To MaTepHall MOAGUPAIOT KaK id MOJ-

IIUMTHUKA CKOJBbXKeHUA, TIpU3MBI IUIsT YCTAHOBKY MIOMIIMITHUKOB Ka-
YEeHUs U3TOTABIHMBAIOT U3 CTAJIHM, HOCTATOYHO KECTKOI, uTOOBI BOC-
MPUHHMATh CHIIY TAKECTHA POTOpa M YCHIIHMA OT HATHKEHWUS PEMHA.

Ha onope cranka Npu3My 3aKpeIuIsioT BUHTaMA. Ilocse BhicTaB-
JIEHUA COOCHOCTH OMNOp (PHKCHPYIOT ee IMOJIOKEeHNe KOHTPOJIBHBIMU
wtigTaMu. OCHOBHBIM HEROCTATKOM MpPU3MEI ABIIAETCH Majias
IUTonaah KOHTaKTa ¢ uarndoii. ITo 3Toil npHyuHe A5t pOoTOpoB GO
IIOM Macchl BMECTO TIPU3M IPUMEHSIOT noAy YlAUuHOpUueckue 2Hes-
da (puc. 5.1, 6).

YcTaHOBOUHYIO (DYHKIIIO BBITIONHAET TOJBKO THE3NO — HIDKHEe
nonyorBepctie. CheMHYI0 UM OTKHAHYH KDPHILIKY CTPOro He (buK-
cupyoT. OHa DOKHA PABHOMEPHO IepelaBaTh MABIIEHUE 3KaTHA

)
Puc. 5.1. Texnonorunyeckune onopbt
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Ha NMONIIMITHUK M HE CMelIaTh ero Mpy 3akperveHun. [osmymnmH-
pHYecKHe rHe3la BbINOMHAKT BO BKJagbimax, TOYHOCTs H3rOTOBIIE-
HUA BKIIQblILe! JOCTaTOYHO BhicoKasA. Tak KaK poTop yCTaHaBIIU-
BAIOT Ha OBe OIOPHI, TO NPEeIbABIAINT BEICOKHE TpeGOBaHHUA K OT-
KJIOHEHHAM OT COOCHOCTH BiuIagniueil. [Ina a3Toro oba BKnagniua
00paGaTbIBal0OT COBMECTHO WJIM TIPUTOHAIOT I10 MECTY.

ITpu ycraHOBKe Ha TEXHOJIOTHUECKHE ONOPHI ITOAINHUITHUKOB Ka-
4YEeHWA BO3HMKAeT IIepeKOC BHENIHHX KOJIel], YTO CO3AaeT Iorpel-
HOCTh OalaHCMPOBKH. B monyimpumMHapuuecKHUx rHe3fax M yCTaHO-
BOYHBIX NpH3MaxX [EepeKOoC KoJjel] MOAIINIHMIKOB HeCTaOUIBHLIA U
3aBHCUT OT CIIy4YafHbIX (pakTopoB. [103TOMY HOTpEIIHOCTE GajaHCH-
POBKH HMeeT I10JIe pacCenBaHuA, 3aTPYAHAIOLIES YUET IIOTPEIHHOCTH
npy GasaHCHpPOBKE. YCTaHOBOUHBIM 3JIEMEHTOM IIOBBLIMIEHHOH TOY-
HOCTH HABIAETCH TEXHOJIOTHYecKasd QIopa ¢ KOCBIMHM pOJIHKaAMHA
(puc. 5.1, g).

Kocbie poauxuy — pa3sHOBHOHOCTH IPH3M, ¥ KOTOPBIX BMECTO
pabounx NoBepXHOCTeH yCTaHOBJEHbI PONUKHM Iof yriiom 90°, Po-
JINK MMeeT OOHY TOYKY KOHTAKTa C IMOALUUIHUKOM, YTO ONpenesiaeT
BBLICOKYIO CTaOMIJIBHOCTh MOJIOXKEHUA TIOIIMIIHUKA IPH MHOTIOKpAaT-
HBIX €I'0 yCTAaHOBKAX Ha KOCBIX POJIUKaX.

JvHamuyeckyo OalaHCHPOBKY POTOPOB YacTO IPOBONAT Ha
TeXHON02ULECKUX NOOUWUNHUKAX KQueHUA, B KauecTBe KOTOPBIX HC-
TIOJIB3YIOT MONIMMIHUKH, TeX ke THUIIOPa3MepoB, uTo U pabouue, HO
TTOBBINIEHHOH TOYHOCTH C MIBIMH PaINajibHBIMH 3a30PpaMH.

TlogmunaMKKY Ka4eHWs yCTaHaBIMBAaIOT Ha Harndsl poTopa C ra-
PaHTHPYEMbBIMH 3a30PpaMH, BEJIMYMHBI KOTOPHIX OOLIYHO YKA3hIBaIOT
B TeXHIYEeCKOHN mokymeHrauuu. MHorna myA oGeclieueHHsT rapaHTH-
pyemMoro 3a3opa pacTauMBalOT OTBepPCTHe BHYTPEHHEro KOIblia
nomiuvnuuka. IIpy 3ToM 6Guenne 6a3zoBOro TOpLA OTHOCHTEIBHO
BHYTPEHHEro A¥aMeTrpa KOJbIla He JOJDKHO IPEBBIMIATh 9 MKM, a
OBAIIbHOCTh ¥ KOHYCHOCTb — 5 MKM.

IMpu GamaHCMPOBKE POTOPOB HCIIONB3YIOT TAKKE TIOAIAMHIKY
ckonbxenun (puc. 5.1, 2) ¢ NHONYXKUOKOCTHBIM M XAXKOCTHBIM
TpeHueM. Ilpu 3ToM TpyiMecAa NOBEPXHOCTH Pa3mENAOTCH CJIOEM
KUOKOCTH, YTO 3HAYUTEJSIBHO CHIDKAeT TPEHHE CKOJBXKEHUS TBEPIbIX
test. JIpuMeHeHMe rasa IJisl pa3ferieHus TOBEPXHOCTel elle Goplue
YMeEeHbIIAeT COIPOTURIEHNE TPEHHIO CKOJIbKEHMsI.

JKCIUIyaTallMOHHbIE X3apPaKTEPUCTHKHU MOMILUITHUKOB CKOJIbXKe-
HHUA ONpeneynsaiorcs Ko3hOUIMEeHTOM TPeHUA, MOMEHTOM TPOTaHUS
H CIIOXHOCTBIO B obcnyxurannn. Koadduuuent tpenus usmenser-
Cs B 3aBHCHMMOCTH OT KOHCTPYKIHH B OUEHb IIUPOKUX IpefAeiiax —
ot 0,1 no 0,005. B MoMeHT Hauana BpaueHus Ko3GhbdUIHEHT TPEeHUA
PE3KO MMOBLINIAETCH 3a CUET PEKUMA MONYCYXOro TPEHUsI, BO3pacTas
oo 0,1 u gaxxe 6oiee. [TOMIUUNMHUKH CKOJIbKEHUA ynobHee, KOMITaK-
THee Y HaZleXXHee 1A MMHHMATIODHBIX U KPYNHLIX Land poTopos.

IMogmuumnK CKONBKEHUA B OCHOBHOM COCTOUT U3 KopITyca U
BKJIIafpiila, Ha KOTOPLIH onupaeTca nanda. Ipu 6anancupoBKe npu-
MEHAIT pa3beMHble NOMIMITHMKH. Takoil NoAMNITHIUK yao6eH npu
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cGopke B N03BOJIAET PEryIHpOBaTh 3a30p MeXAY Landoil poTropa 1
BKJI3JbIILIEM, BO3PACTAIONIMII BCIIeJICTBHE HX H3HOCA B mpotecce ba-
JIAaHCUPOBKH. [I/Ia 3TOro MeXy BEpPXHHM M HIDKHMM BKIIaJbIIHaMM
npu cOopke pasMeNIaloT NPOKJIAIKK M3 TOHKHUX IUIACTHHOK, Iociie
YOAJeHHsT KOTOPBIX IIPH PEMOHTE MOXKHO € ITOMOUIBI0 GOJITOB MOA-
TAHYTh BEJIAALIIIN H YMEHBUIUTS 3a30p. [Ipu 3HaUHUTEesNIBHBIX HAarpys-
Kax Ha HNONUIMIIHUK Ha pabouell ITOBEPXHOCTH BIJIafBINIA AEIAIOT
KaHaBKY JJIA CMa304YHOTO MarepHaIa,

HopmasnpHas paboTa NOQHIMITHAKA CKONBKEHHA BO3MOXKHA ITpH
YCJIOBHH PABHOMEPHOI'O paclpefelIeHUsI HArpy3KH IO IJiHe BKIJIa-
onma. B npoTHBHOM ciiyuae BOZHMKAET 3aefaHue BKIIaAbINla U Larl-
dr1. [I71a npegoTBpalIeHHAa 3TOFO TINATEIBHO YCTAHABJIUBAIOT COOC-
HOCTH OIIOp U IIPUMEHSIOT CaMOYCTaHABIHBAIOUINeCs MOAUINITHUKH
C BHYTPEHHHUM chepHUeCKHM KOJIBIIOM U )KeI000oM.

BrIIagbimy H3roTaBIMBAIOT U3 CIUIABOB I[BETHHIX METAILIOB, 4y-
ryHa ¥ HEMEeTAUIMYeCKHX MATepHAIOB, 00IagafOUIMX JOCTATOUHOM
TIPOYHOCTHI0, aHTU(MPUKIUOHHLIMM CBOWCTBaMH, BRICOKOH H3HOCO-
CTOMKOCTBIO M XOpomiéil nmprpabaTeIlBaeMOCThI0 K Haride Bana. 910
6ponza, 6a66uT, 1aTYHb, AJIOMUHUEBLIE CIUIABLI, JIETHPOBAHHEIH ce-
pbIil UyryH, rpaduT ¢ npormTkoil cBHMHIIOM U 6aGbutoMm, dTopo-
nact-4, KanpajoH, KarpoH M T.IL

B TEXHOJIOTHYECKHX IIOOUIMITHHKAX CKOJIbKEHUA B OCHOBHOM
BO3HMKAET CyXo0e, TPaHUIHOE MIN TMOJY)KHAKOCTHOE TpeHue. B Tex-
HUYECKOM IaclopTe Ha TaKHe OIOPhbI YKa3biBalOT HOMYCTHMbIMH
3HaYeHWAMH VAENHLHOIO JaBJ€HWUA, CKOPOCTH CKOMBXEHHA, TEIUIOo-
BOTO peXXuma, BUJ, KOJMUYECTBO M MEPHUONMYHOCTh CMas3KU. Y ersb-
HOe JaBJieHUe U CKOPOCTh CKOJIbKEHHUS PacCUTHIBAIOT COOTBETCTBEH-
HO no gopmynam:

pP=mg/(d); V=wgd/2,

a TeIUIOBOH peXkUM (KpUTepHii) paBeH UX IPOU3BENEHHIO PV ; 3MeCh
m -— Macca poTopa, NPUXONALIAACA HA Onopy; ! — AimuHa 1andbr;
d — puamerp Handbl; w, — yIWIoBasg CKOPOCTb BpallleHHs Tpu Oa-
JIAaHCHpOBKe,

B nmopmmMIHNKAX CKOJIBKEHUA C Toraueil >KUIKOCTH WIN rasa
nof, HaBJleHWEM YCTaHABIMBAIOT BUJ, PACXOJ M HaBlieHHWe NOHayu
CMa30YHOTO Marepuania.

Poauxoevie onopebt (puc. 5.1, 0) umelror paAx IpeHMYLIECTB II0
CPaBHEHMIO C PYTHMH THIIAMU TEXHOJIOIMYECKHUX OTIOp:

GoJbllaA YHHUBEPCAJIBHOCTh, TAK KAaK HAa OIHOM H TOH ke mape
POJIMKOB BO3MO>KHA YCTAHOBKA POTOPOB € GONBIUMM AUANla3OHOM
auaMeTpoB narig;

Manblii kKo3bduIeHT TpeHus, BHICOKHE YHEeNbHbIE NAaBJIEHUS U
YTJIOBBIE CKOPOCTH BPalleHHA.

- K HemocTaTKaM pPONMKOBEIX OHOD OTHOCATCA ITOMEXH, BOSHUKA-
FOIHe H3-33 norpentHocreidl ¢GopMbI U B3aUMHOTO IIOJIOXKEHUA I10-
BEpPXHOCTell CaMMX POJIMKOB H TMOAINHWIHUKOB, Ha KOTOPBIX OHU
CMOHTHPOBAHEIL.
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PonnkoBasi oropa COCTOUT U3 OCHOBAHUA C ABYMSA ONOPHBIMH
poiMKamMH, OTKUAHOII (CheMHOM) -KPBIWIKM € NPYIKUMHBIM DOJIH-
koM. OCHOBaHUE MOXET NepeMellaThCsa 10 BePTUKAIBLHLIM HallpaB-
JIAIOHMM ¢ TOMOUILI BHMHTa. OTNOpHBIE pONNKHY 3aMKCHPOBAaHbI HA
OCHOBaHHH B OZHOM M3 HECKOJIbKHX BO3MOXHBIX NOJIoXeHHi. B He-
KOTOPBIX KOHCTPYKITUSX POJIMKOBAs ONOpa MOBOpPAYNBaETCA Ha He-
Gosbliivie Yriibl BOKPYT BEPTAKAIBHOM OCH ONIOPHI CTaHKa, UTO 0bec-
MeUYMBaeT eif BTOPYI0 cTeneHs ¢BOOOoibI. TIPIDKMMHOM POITHK MOXET
rnepeMeliaThCi B BEPTUKAIBHOU IUIOCKOCTH M (UKCHPOBaThCA B
TpeOyeMoM TNoI0KeHUH Ha Kpbllmike, Ero uenonib3yior Oiis NPHKU-
Ma tandb! ¢ UeJibl0 0e30NMacCHOCTH U NpH OaTaHCUpPOBKe KOHCOJIB-
HBIX POTOpPOB.

Ona yMeHbllleHMs IIOMeX IpH OalaHCHPOBKE POJIMKU H3TrOTaB-
JIMBAIOT ONpelejieHHoro auamerpa. OTKIIOHeHHe (POPMbI HaApYKHOH
MOBEPXHOCTH posMKa (mo auameTpoB 260 MM) He HOIDKHO IIPEBBI-
marb 4 MKM, a OTKJIOHEHHs PAaCIOJIOXKEHMsI POJIMKOB B cbope Ha
oriope, TakMe, KaK paJHalibHble U TOplLieBble OHEHMs, HeApayUIenb-
HOCTB, — JOJIKHBI cOOTBeTCTBOBATH [II-IV cTeneHu TOUHOCTH,

B 3aBucuMocCTH OT MarepHasia ¥ KOHCTDPY KIIMM POJIMKOB YCTaHa-
BIIUBAIOT IONYCTUMYI0 Harpy3Ky Ha pOJHKOBYH omnopy. Cuina TAa-
SKECTH poTopa, NPUXOAAINAACA Ha ONOPY, He NOJDKHA NIpeBhilliaTh yC-
TaHOBJIEHHOTO IOIyCTUMOrO 3HaYeHUst.

Hetanu 1 y3mbl, He UMeOIME COOCTBEHHBIX Hecynmx MoBEpPX-
HOCTel, MOHTHPYIOT Ha OANaHCHPOBOUHLIX OTIpaBKax.

B anancupoBouHbie ONPAaBKHU SABIIAITCA NMPOMEXKYTOYHBIMH YC-
TAHOBOUHBIMY 3JIEMEHTaMH, CBA3BIBAIOUMMU OalaHCHPYEMBIE HeTa-
JIM ¢ y371bl, KOTOpbIE He UMEIOT COGCTBEHHBIX HECYIIINX ITOBEPXHOC-
Tell, ¢ TEXHOJOTHYECKHUMH ONIOPaMH, 3a YCTAHOBOUHYIO 633y NIpHHU-
MaloT Ty NOBEPXHOCTDh AETalH, [10 KOTOPOH OCylLiecTBIIAETCS CONps-
>KeHHe IocnenHeil ¢ IpyrUMHy HeTajisiMU POTOpA.

YcraHoBouHbIe Da3bi OLIBAIOT IUIOCKHE, [IHHAPUYECKHE, KOHH-
yeckde n ap. Iltockue rmoBepXHOCTH YCTaHABJIMUBAIOT Ha TPHU OIOP-
HpIx WTHDOTA MK cyxapsa. Jletayy ¢ OTBepCTHAMH YCTAHABIMBAIOT
Ha LIWTHHAPHYECKYIO WIN KOHWYEeCKYI0o MOBEPXHOCTh OIMpaBKHU. ITa
NIOBEPXHOCTh NOMKHA 06ecreunBaTh BLICOKYI0 TOUYHOCTE M CTAOHIIb-
HOCTb LEHTpUpOBaHUA Aetany. CMellieHne JeTaly ¢ OCH OINIPaBKH Be-
IeT K MOrpelHOCTAM DalaHCUPOBKH,

IumungpuyecKylo TOCAAOYHYH ITOBEPXHOCTh ONPABKHU U3TrOTaB-
JIMBAIOT C BBICOKOI TOYHOCTEIN, obecrieuriBas B IIEPBYI0 Ouepens ee
MUHHMaIIbHOE OHeHIe OTHOCUTENIBHO ocH onpaBki, [Tocagky meranu
Ha ONPABKY OCYHIECTBJANIT C TapaHTHPOBAHHLIM 3230POM.

YcTaHOBOYHYI0O IOBEPXHOCTH ONPABKH [I€/1a10T KOHYCHOM, YTOGBI
OeTanb yOoepKUBaJlach TONIBKO CHIIOW TpeHus. Bnarogapsa BBICOKOR
TOYHOCTH 0a3bl MOTPEIIHOCTh YCTAHOBKHM IETAIH Ha KOHYCHOM Mo-
BEPXHOCTH paBHA HYJIO.

HeTanu ¢ ycraHOBOYHBIMHU $a3aMil THIIA BIOB LEHTPUPYIOTCA Ha
onpaBKax HMIHHAPHYECKUMH NI KOHUYECKUMH OTBEPCTUAMI.

Ilepexoc nerann Ha onpaBKe NpPeXOTBpPAIIaeTCA HAIUYHAEM TOp-

135



LIOBOH IUIOCKOM IHOBEPXHOCTH, CTPOro MepleHIUKYJIAPHOH OcH.

3axxuM IeTanu Ha onpaBKe JoJDKeH obecrieunBarh 6e30MacHOCTh
B paboTe, GhICTPOTY NEHCTBUA, yOOGCTBO YCTAHOBKH H CHATHA [le-
Tanu. JInA 9THX 1esieil NPHMEHAIOTCA NPOCThbie BUHTOBEIE 3a)KHUMBI C
HOABWKHOI radixoii. Tlop rafiky noaknagsiBaeTcs wmatiba. Iinsa toro
YTOOBI HE CBUHYMBATH @Ky IIPH CHATHH JeTalli, BHEHIHUN gUaMeTp
raifiKyl /IenaloT MeHblue AMaMeTpa OTBEepCTHs AETajlH, a Waiby Bbl-
TIOJIHAIOT pa3pe3Hoi 1A 6picTporo cvema.

B Tex cnyuasx, xorga TpeGyercs MOBBIIIEHHAaA TOYHOCTD U IIPO-
U3BOIUTEILHOCTh OaJIaHCHUPOBKHU AeTallell, IpHMEHAT OINpPaBKHU C
CAMOLIEHTPUPYIOINUMH 3KUMHBIMU ycrpofictBamu. K HHM OTHO-
CATCA YCTpOHCTBa C Hepaspe3HOM uaHroi, MeMmOpaHHbIE, C THAPO-
IUTACTOM, a TakiKe KYJIauKOBbIe, OTH yCTpPOMCTBA HIMPOKO HCIOJIb-
3YIOT IJIA YCTAHOBKH JeTajlel Ha LUMHHAENAX BepTUKAIBHBIX Oanan-
CHPOBOUYHBIX CTAaHKOB.

OnpaBKY IJIA TOPU30HTAJILHBIX GaTaHCHPOBOYHBIX CTAaHKOB ObI-
BalOT MEXONOPHbIE ¥ KOHCONbHBIE. MexxornopHble. ONpaBKH MpeHas-
HaueHsl [UIA fAeTajledl C OTBEPCTHEM, a KOHCOJIbHbIE — IS JeTajei
0e3 oTBepCTHA.

TunoBass GanaHCHUPOBOYHAsA ompaBka (puc. 5.2), KpoMme ycTaHo-
BOYHBIX IOBEpPXHOCTEH 3, NMeeT uardsl I ¥ MOBEPXHOCTh IJIA IIpH-
BOJIHOTO peMHs 2 wid nupuBoaHywo mydrty. Bee paboune mosepx-
HOCTH TIaTensHO 06paboTaHbl, UMEKT BHICOKYIO TBEPIOOCTh M U3HO-
coctolikocts. ONpaBKH H3TOTABINBAT U3 JIETHPOBAHHBIX KOHC-

1 2 3 )
// /
: | _E/a.
[ |

TPYKLUHMOHHBIX cTajleil. JuHamuueckyio OalaHCUPOBKY OINpaBOK
NMPOBOAAT B OBYX IUIOCKOCTAX KoppeKuuu. lonyctumele nrucbanax-
ChI B INTOCKOCTAX KOPPEKIIMM NOJDKHBI OBITH HA KJlace BhILIE JOIIycC-
THMBIX AUCDaJIaHCOB JieTaliei, AJid KOTOPBIX fipeIHa3HauyeHa ONpaB-
ka. B mpoluecce s3KcILIyaTanuy NEPUOAUYECKH KOHTPOJIMPYIOT reo-
METPHYECKHE Pa3Mephl ONPaBKH U ee nuchanaHcbl. XpaHAT ONPaBKU
B BEPTHKAIBHOM IIOJIOXKEHUHU, obeperas OT MOBPEXIeHuit, 3arpa3He-
HMII 1 KOpPO3UH.

BanancupoBounble paMKH HpelHasHaueHbl: 1) [JiA yCTaHOBKH
POTOPOB Ha OIOpax CTaHKa NnpH GamaHCUPOBKe B COOCTBEHHBIX IIOM-
IIMITHUKAX U B COGCTBEHHOM Kopllyce; 2) yCTaHOBKH KOHCOJIBHBIX
POTOPOB Ha ONOpax 3ape30HAHCHBIX OATaHCHPOBOYHBLIX CTAaHKOB;
3) perynupoBanyis pexxuMa paboThl CTAHKOB,

OCHOBHBIMH 371€MeHTaMH OataHCUpOBaHHOK pamMKH (puc. 5.3)
ABJIAIOTCA TEXHOJIOTMYeCcKHe OMOophl I /118 yCTaHOBKH HanaHcupye-
MOT'O pOTOpa, ONMOPHBIE Y37l 2 IS KpelUleHUs1 paMKH Ha CTaHKe,
KopIryc 3 Ui HalpaBiAoLHe, ’

B xauecTBe TEXHOJIOTHUYECKHMX OIIOP POTOPA UCTIONB3YIOT YCTaHO-

Puc. 5.2. BanaHcHpoBOYHasA ONMpPaBKa
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Puc. 5.3, Banancuposounan 7
paMka \ﬁ

%
f T
22 . 12"3 7
BOUHBIE MPU3MBI, TOJYHIMWIMHAPHUECKHE THE3[a, HOAILHIHIKH Tpe-

HUA CKoikxeHUs. Koplyc poTopoB pa3mewialoT Ha IUIOCKOK ITO-
BEPXHOCTH PaMKU M 3aKHMMAIOT BUHTOBBLIM 3aKHMOM HJIM METal-
uYeckoi jieHToil. B crenpasibHBIX paMKax TEXHOJIOTHYecKHe OIlo-
PBI HENOABIDXKHO 3aKpervieHbl Ha Kopriyce. TexHoMOrn4ecKue oro-
pbl YHUBEPCAIBHBIX PaMOK MOIYT IepenBUraThcs I10 HAINpPAaBIIAIO-
UM U QUKCHPYIOTCA B 3aJIaHHOM IOJIOXKEHUH.

KOHCTPYKIMA OMOPHEBIX y3I0B paMKH OIpeneAeTca KOHCTPYK-
uMeit onop cranka. OHI MOTYT HMETh NWIMHAPUYECKYIO WIH IUIOC-
Ky nosepxHocTh. Ha cTankax, olopel KOTOPBIX HMEIOT JIBE CTele-
HM CBODGOIBI, pAMKY KpEIAT HeroaBwkHo. Ha omopax ¢ omgHOIt cTe-
neHbI0 CcBODOALI PaMKy YCTAaHABIIMBAIOT € IIOMOLIBIO IIAPHHUPOB,
oGecriemBaloIix el mMajible yriioBble nepemeluedusn. Ponp mapuu-
POB BBLINOJIHAIT YIIOPHbIE NOAUIUIHHUKH CKOJBKEHUA WJIN KaueHH!,
BHYTpeHee KOJIbII0 KOTOPhIX CBSA3aHO C paMKoOH, a BHeIIHee ¢ OIIo-
poit cTaHKa., .

Ha xopnyce paMKu (HanpaBisawOMMX) KPENATCHA BCE 3TE€MEHTHI
koHCcTpyKuuy., KoHCTpyKinMa paMKH TOJPKHA OTBEYATh CIIEAYIOLIMM
IOIOJIHUTEJIBHHIM TPeGOBAHUAM : ‘

00s1anaTh BRICOKOM KECTKOCTHIO BO BCEX HANPABIEHUAX;

HEHTP MacChl PaMKH ¢ POTOPOM [AO/DKEH HaXOOUTHCA Ha OCH
CTaHKa MEXY ero ornopamu;

He HapyllaTh PacUeTHhI! pe)KuM paboThl CTaHKA.

CwmellleHue LIEHTpa Macchl POTOpa K OXHOI U3 OIOp CTaHKa, Ha-
nyuvie OOJBINOM NapasUTHON MacChl (TEXHOJIOIHUECKUE OTIOPhI, KOp-
nyc, paMKa) HapyIIalT pacueTHLIH pexxum paboTel cranka. [lonu-
’KaeTCA MOpOr YYBCTBUTENHLHOCTH M IPOM3BONUTENLHOCTH OalaHCH-
pOBOUHOrO cranka. Ecim OajlaHCUpOBKA B 3THX YCJIIOBUAX He obec-
rneuvBaeT 3aJaHHOM TOYHOCTH, TO C IIOMOIUBI0 PaMKH PeryJHpyIoT -
pexxuMm paboTel cTanka. PerynupoBaHue pexuMa pabOTh! BBIIOIHA-
IOT IBYMHA ClIocobaMHu.

Ilo nepgomy cnocoby HEOGXOAMMBLI PEXXUM YCTAHABIINBAIOT ITy-
TeM H3MeHeHUs NapasuTHoN Macchl. K OMNOpHBIM y3laM paMKy
MIPYKPEIUIAIOT TaKHe JONONHUTENFHBIE MacChbl, KOTOpbi€ YBeNHu-
YMBAIOT YYBCTBUTENBHOCTL CTAHKA, JTO NPOUCXOJHUT, KOrZa HEHTD
Macc 6aaHCHPOBOYHOTO YCTpPOMCTBa ¢ POTOPOM, PaMKOIi U fJoNnol-
HUTEJIbHBIMY MAaccaMy OyAeT HAXOOHUTHCA B CepefuHe MEXIY OIIo-
pamu., .

¥
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Ilo eropomy cnocoby perynupoBanpe pexxuma paboThl CTaHKa
JOCTHI'aeTCA M3MeHeHeM I'eOMETPHH paMKH (ee JJIHMHBI) 1 IToJIoXKe-
Husa 6anancupyemoro poropa. IlocnenoBarensHO NepeMenias TeXHO-
JloruyecKue ONophbl ¢ POTOPOM M ONOPHBIE Y371l PaMKH I10 Halpas-
JNAINM, HAXOJAT HX ONTHMAaJIbHOE IIOJIOJKEeHKe, IIPH KOTOPOM Io-
pOTr YYBCTBUTEJIBHOCTH CTaHKa Bhlllle IOMYCTHMOFrO 3HAYCHUS JIMC-
Gananca. Jto Habmiomaercs npu ycnosuu mL L, -J->0,rnem —
BCA NapasuTHas Macca BMecre ¢ Mmaccoit poropa; L, (L) — pac-
CTOsIHME OT HEHTPa Macc GATAHCHPOBOYHOI'O YCTPOHCTBa A0 OHOPHI
cTanka A (B); J — 3KBaTOpHaJbHBLIM MOMEHT MHEPIHK GajaHCHpo-
BOYHOT'O YCTPOHCTBA.

BanancupoBoYHas paMKa OTBEUYAET TEM K€ TEXHHYeCKHM Tpebo-
BaHWAM, UYTO M MEXaHMYEeCKaA YaCTh cTaHKa. OTKIIOHEHHUA OT Mapan-
JIESTBHOCTH HAIIPABJIAIONIMX ¥ OCH TEXHOJOTHUYECKHUX OIIOp B BEpTH-
KaJIbHOH U FOPH3OHTAIBHON INIOCKOCTAX, OTKJIOHEHHA OT COOCHOC-
TH OIOp CcOoOTBETCTBYIOT VIII-IX cTerneHn TOYHOCTH.

B nponecce skciuiyaranui 0anaHCHPOBOUYHBIE paMKH NEPHOIU-
YeCKM KOHTPOJIMPYIOT Ha COOTBETCTBHE 3aaHHBLIM TEeXHHYECKHM
TpeboBaHUAM, 00eperaiT OT NOBPEXIEHHI, 3arpasHeHHi U Koppo-
31H. , ,

ITpuBOnHOI BaJl ABJIAETCA OCHOBHBIM 3JIEMEHTOM OCEBOTO COe-
OuHeHHs. B GajaHCMPOBOYHON IIpaKTHKeE LIMPOKO NPHMEHAIOTCH
IBYXUWIapHUPHEIE NPUBOIHBIE BAILI, & TAKXKE ITIPUBOAHbLIE Bajbl C YII-
PYTMH WIH 3y6YaThIiMi My TaMu. ,

JleyxwapHupHble npueoOHbie 8abl MMEIOT XKECTKYI KOHCTPYK-
oMo, obGecneunBamNIyI0 Nnepefaty OQONBUIMX KPYTAIHX MOMEHTOB.
Takoit nmpuBonHo# Ban (puc. 5.4) cocrour U3 Bana 1 ¥ ABYX wmap-
HUPHBIX My®T 2 Ha ero KoHuax. lllapHupHEle My(THI TTepealT Kpy-
TALME MOMEHT M JONYCKAlOT NepeMeIleHss CaMoro Bajla B ABYX

Puc. 5.4. AByX1IapHRpHBHE IPUBOAHO#H Ban

MEePHEHIUKYJIAPHBIX IUIOCKOCTAX. [lapHupel MydT BBINIOJIHEHBI Ha
MONIUMITHUKAX KauyeHHUss WK CcKOjibxeHud, OCH IapHUpOB Pacliosio-
skenpl nog yriom 90° orHocurensHo npyr aApyra. Ilonymydra 3
’KECTKO COeJMHEHa C IMOMOIIBI0 BHHTOB 4 cO lunMuHpaeneM banaHcH-
pOBOUYHOTr'O cTaHKa. JIpyras yacTb MyQdThl TaKKe )KeCTKO (CBapKoii)
coemquHena ¢ BasioM. [TonymydTa 5 depe3 nepexogHyIo BTYJIKY coe-
IuHeHa ¢ poropoM. [lepexopHylo BTYJIKY H3rOTaBIHBalOT HHAUBHU-
AYATbHO JJIA KaXKA0r0 THNa 6alaHCHpyeMoro poTopa.

138



[Tpusoousie aavl ¢ ynpyaumu my@ramu IPUMEHHAIOT HpU Ha-
NIaHCHpPOBKe poTopoB Maccoii o 100 xr. IMpu sToM obecnieunBaeTca
Gosee BLICOKAA TOYHOCTh DATAHCHPOBKH II0 CPABHEHUIO C APYTHMH
KOHCTPYKUMAMM IIPUBOJHBIX BajoB. [TonaTnuBocTs My(@ThI onpesie-
nsercA nedopmaleii ynpyroro Kojblid, B KOTOPOM PacioIOo)KeHbl
yeThIpe oTBepcTHsA nog, yriom 90° apyr oTHOCHTENbHO Apyra. B aTu
OTBEpPCTHA BXOOAT ABA Nalbua HONYMYQTH, 3aKperUIeHHOH Ha
WIMIHAene (poTope), W IBa Naibla, YCTaHOBJIEHHBIE B onymydTe,
CBA3aHHON ¢ BaJIOM. 3HAUMTEILHYIO ITOAATINBOCTE MydThI OobGecne-
YMBAIOT KOJIbIIa 3 PE3HHBL.

BLICOKYI0 ECTKOCTh COEOHHEHHA HMMEIOT NpUBOOHble 8aabl C
3ybuareimu mygramu. onymydTsl COEHMHANOTCA CGepHYeCKUM
mapHUpoM M 3y6uaThiM 3aueruieHreM. Ha BeHue onHoM notymMy et
Hape3aHb! Hapy>KHBI€, 4 HA BeHIe APYroil — BHyTpeHHue 3yObA CO
crienuansHbBIM Ipoduiiem.

K HepocTaTkaM IIpHBOAHLIX EIOB, CO3HAOLIHMM IIOTPEIIHOCTH
GaJlaHCUPOBKH, OTHOCATCHA: TPEHHe B HIapHHpax, gucOajiaic Baja,
paguaibHbie OWeHMA MIMMHOENSA, TOAyMY(T U IIPOMEXKYTOYHOM
BTYJIKH,

Tpenve B IapHUpax NPHBOSHOIO Bajlda BIMAET HA YyBCTBUTENb-
HOCTh GaNlaHCHMPOBOYHOrO CTaHKa I10 3HaYeHWIo M yrily aucbanaHca.
Tax, HanpuMep, NOPOT YyBCTBHUTENIBHOCTH CTaHKa C IIPHBOJHLIM Ba-
JloM TIpH GajlaHCHPOBKe KOJIEHYaTOro Bayia B cGope ¢ MaxOBHKOM H
cLerleHneM aBTOMOOWIS 1O 3HaueHHI0 aucOajiaHca COCTaBlAeT
26 r-mMM, a o yriy aucbanasca +5°.

TIpuBogHOMN Bayl MMeeT CODOCTBEHHbIH AUcHaaHC, KOTOPhIH BOC-
ITPUHUMAETCH U3MEPUTEBbHBIM YCTPOHUCTBOM CTAHKA KaK AucOanaHc
poropa. [TosToMy npuBOJHEBIE BAJILI TUIATENBHO OATaHCHPYIOT C I10-
MOUIBI0 KOHTPOJIBHOTO POTOPA.

Bonbmoe 3HayeHne HMeeT LIEHTPOBKA NPUBOLHOIO BaJia OTHOCH-
TEJIFHO OCH pOoTOpa. B coeMHeHMAX Bajia CO WINTMHAENEM, IPOMEXY-
TOYHOH BTYJIKOH M BAJIOM 32 CUET PaJHalibHbIX OHEHHH [T0CafOUHbIX
MOBEPXHOCTEI, HAIMINEM 3a30POB B COENUHEHUAX IIPOUCXONHT CMe-
LI{eHHe OCHM MPHBOAHOrO Bajia, MpUBOAsAIiee K nucGanaHcam. 3Have-
HHE M Yroji 3THUX ANCOLIaHCOB M3MEHAKTCA OT POTOpa K POTOpY
mpy GanaHCHpOBKeE NAPTHH. YMeHbUIeHHWe TMOTPeIlHOCTH OaiaHCH-
POBKH 33 CYET pajHaibHbIX OHMeHMEI JOCTUraercA BBICOKOH TOYHOC-
ThI0 M3TOTOBJIEHHA IOCAJOYHBLIX MOBEPXHOCTEH U IPAaBHIILHBIM BEI-
GOpOM NPUBOOHOrO Baa. ’

OCHOBHBIM NapamMeTpoM NMPHUBOAHOIC Bajia ABJIAETCA ero Macea.
Maccy npuBOAHOIO Bajia BLIGHpAIOT ¢ y4eTOM Macchl GanmaHcupye-
MOT'0 POTOpa H ero [OIyCTUMBIX JucGanancoB 1o 1abu. 5.1.

Tlpn 3KcIDIyaTanyuy IPUBOAHBLIX BajiOB KOHTPOJMPYIOT FeOMeT-
praYecKue pasMephl TOCANOUHBLIX IMOBepXHocTel nonymydr, nucha-
JIAaHCHI BaJIOB, TpeHUE B IIApHUPaX, NMepPUOAMYECKH 3aMEHAI0T CMa-
30YHEI MaTepHan B IHapHUPAX. '
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Tabauna 5.1
Maccs! npuBoaHbIX BajlOB

Macca po- Macca npuBonHoOro Bana, Kr
TOpa, KI' *

05 1 2 4 8

TTorpemnocTs 6anaHCHPOBKH, I MM/KT

20...100 0,5..1 1-0,2 2.05 5..0,7
50...400 05..0,1 0,7..0,1 2...0,2 5...0,6
200...1 000 0,2.0,1 05..0,1 0,7..0,2
500...4 000 0,2..0,1 03..0,1
2 000...10 000 0,1
Macca po- Macca npuBogHOro Bana, Kr
TOpa, Kr .
' 16 32 64 128
TorpewrHocTh 6ATaHCHPOBKH, I MM/KI
20...100
50...400
200...1 000 2..0,3 (158’613 2 03
500..4000 05..01 .0, .0,
2 000...10000 0,2..0,1 0,3..0,1 06..02 1,5...0,3

IlxuBBI M JIEHTOYHBIE PEMHHM HCIIONL3YIOT B JIGHTOYHBIX M TaH-
FeHLINANIBHBIX COeNUHEHUsIX AJIA Mepefiaull BpallieHUs OT HPHBOLHO-
ro ycTpoiicTBa K poTopy.

llxuB ycTaHaBIMBAIOT HA BHIXOMHOMN Ball MPUBOXHOLO 3J1eKTPo-
ABUraTeNnsa UM KOPOOKH rnepenay. BHyTpeHHuUit JuamMeTp LIKHBa CO-
OTBETCTBYeT AMaMeTPy BhIXOAHOrO Bajia. HapyskHbiii nuamMerp mxu-
Ba BHIOMPAIOT B 32BUCHMOCTH OT 3aIaHHOM YaCTOThHI BpallleHus po-
TOpa npu 6anaHcupoBKe no ¢hopmMyite

dHap - deTwG/wnpv’

roed — AvaMerp MOBEPXHOCTH POTOpa IO, peMeHb; 4 — yriIo-
Bas c?copoc*rb poTopa NpH balaHCUPOBKeE; yp ~ YTJIOBAA CKOPOCTh
BBIXOIHOTO Bajia IPUBOIAHOTO YCTPONCTEA.

Pannansnoe ¥ TopLOBOe 6MEHMA MIKMBA MOIKHBI GHITH MHMHM-
MaIBHBIMH, YTO6bI He OKAa3bIBATh BIMAHUA Ha GalaHCHPYeMbIH po-
TOP.

B npuBonnbix ycrpoiicTBax NPUMEHSIOT INIOCKHE GeCKOHEUHBIE
PeMHM Ha CHHTEeTHYeCKON ocHoBe. OHHM 00IamaloT MajIbiM PacTKe-
HUEM II0J JEHCTBHEM yCWIMA HATfDKEHUs, MOKPBITbI MAacJOOTTaNl-
KHBaOUMM JIAKOM, HIMEIOT XOpolilee CLEIUIeHHe ¢ IPUBOIHBIMH IO~
BepxHocTAMH. lIpu BpameHuM poTopa NpaKTHYECKH OTCYTCTBYET
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CKONLXKEHNe PEeMHA, YTO 06ecrieunBaeT BHICOKYIO CTaOMIBHOCTH 0a-
NaHCUMPOBKHU. IIns yMeHbIIeHHS ITOTPEeLIHOCTel, BHOCUMEIX PeMHEM
TpHU GanaHCUPOBKe, €ro IHHY JienaroT 0ojiee TpexX OKPYKHOCTeH
NPHBOMHONM MOBEPXHOCTH poropa. [Ipu GanaHCUPOBKeE JIETKHUX PO-
TOPOB peMeHb 3aMeHAI0T KallpOHORBOI HUTHIO,

BamMTHLIe KOXYXH YCTAaHABINBAIOT HA GaIaHCUPOBOYHBIX CTaH-
KaxX U1 OTPaKJIEHUA BPAINAIOIIMXCHA YacTel, a TakKe YMEeHbIIeHUA
TPEHHsI POTOPOB C JIONATKaMH o Bo3ayx. [Ipu BrIcOKO4acTOTHOI Ga-
JIAaHCUPOBKe KOXXYXH HeoOXoAuMbl Taloke UIA 3allUThI paGouero
MecTa GalaHCHPOBIIMKA NMPHU pa3phiBe GalaHCUPYEMOro POTopa.

Ilna orpakgeHUsA KOXKYXM M3rOTaBJMBAIOT U3 TOHKOJIHWCTOBOM
cTany U opreTeksa. VX 3akperviaioT Ha CTaHMHE UITH OTIOPHBIX CTOH-
xax. Koxyx pnsa poropa iMeeT ropH30HTAIbHBIN pa3beM. BepxHsaa
KpBILIKA OTKUOBIBAETCA Ha NeTNAX U ukcupyerca ynopami. Tle-
pen 6amaHCHMPOBKOI KpPBILIKY OIIYCKAalOT U 3aKPHIBAIOT Ha 3aMKH.

3aluTHEIE KOXKYXH HM3rOTaBIMBAIOT M3 TOJICTONIMCTOBOM CTaJIM
CBapHOH KOHCTPYKUMH. B HIDKHel yacTH KOXXKyXa HaxOAATCA pOJH-
KH, C IIOMOIILI0 KOTOPHIX €ro HaJIBUraloT Ha OalaHCHPOBOYHOE yeT-
pO¥CTBO cTanKa. Poyiiky KaTATCA 10 Hanpaanamumm CTaHMHbBI WIIN
pesbcam, JeXKalluM Ha Moy,

KoHTponbHBIE POTOpPBI NMPHUMEHAIT IJIA MPOBEPKH GanaHcHpo-
BOUHBIX CTaHKOB. Pasmeptl, macca u gpyrue rnapamMeTpsl 3TUX pOTo-
poB onpenenens: 'OCT 20076—74.

KonrposibHbie poToph! (pHic. 5.5) 11 CTAaHKOB C TOPH30HTAIIb-
HOH OCBIO BpallleHHs NMeIOT CUMMETPHUHYIO IMINHIPHYECKYIO (op-
MYy ITOCTOAHHOIO JMaMeTpa ¢ ABYMHA OJMHAKOBBIMH Halihamu 2. O6-
paboTKy Bcex NMOBEPXHOCTEH NPORBOAAT NPU OOHOMH YCTaHOBKE OTHO-
CHTEJIBHO LIEHTPOB. B KpalfiHMX MIOCKOCTAX GOUKHM pOTOpa BHINON-
HEHO 110 BOCEMb pajuajIbHBIX pe3bboBhIX oTBepcTHil 1 uepes 45°.
Tam e uepes Kaxapie 10° HaHeCeHbI OTPE3KM JIMHUIM 3 BIONL OCU
poTopa ¢ yKazaHUeM YTJIOB uyepe3 Kaxkzasie 30°. Maccy ¥ MOMEHTHI
KOHTPOJIBHOTO POTOpa yCTaHABNMBAaeT M3TOTOBUTENb CTaHKOB. s
NPOBEpPKH CTaHKa TpeGyercAa mBa KOHTPOJIBHEIX poTopa. OmuH po-
TOp MMeeT MacCy M MOMEHThHI MHEPLMH, COOTBETCTEYIOUINE HIDKHE-
My, a Apyroil — BepxXHeMy OMaIla3oHy Macc GalaHCHPYEMBIX POTO-
poB. KOHTpONBHBINA POTOP IOHOCTHIO cOATaHCUPOBaH, UMeeT BhICO-
KYI0 TOYHOCTb M3rOTOBJIEHHsS BcexX pabounx rnoBepxHocTeil. OTKIIO-
HeHuss (OPMBI M DACIIONOXKEHUA I[10BEPXHOCTEH COOTBETCTBYIOT
IHI-1V crernieHn TOYHOCTH.

5151 IpOBEPKH CTaHKOB € BEPTHUKATLHOH OCHI0 BPAILEHUA KOHT-
pOJIbHbIE DOTODPEI BBIMIONIHAIOT B BHAe nucka (puc. 5.6) c oTHolle-
HMeM AuaMeTpa K TonuuHe 2:1. B HIDKHeil ero yacTy UMeeTCsI LIeHT-
PHpYIOIMIL ITOACOK 1 M OTBepCTHA 2 NJIA YCTAaHOBKM 1 KpeIUIeHHs
IMCKa Ha IIMHAene cranka. B Tpex ceueHusax 3 poropa uepes kax-
nete 157 cpenannr paguansHble pessboBeie oTBepctus 4. Hpuuem .
CpenHee ceueHue.NPOXOAUT uepe3 LHEHTP macc KOHTPOJIBHOT'O POTO-
pa, a KpaliHue CeueHUs HaXOXATCA OT CPeHero Ha OMHaKOBBIX Pac-
cToaHuax. TexHUUeckre TpeOOBaHUs, NMpENbABNAECMbIe K KOHTPOJIb-
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Puc. 5.5. KouTponbHeii poTop ANsi TOPH3OH-
TAILHOTO 6aNaHCHPOBOYHOTO CTaHKA

Puc. 5.6. KoHTpOsIbHbIi POTOP AJIst BEPTHKAIb-
HOTO GaNAHCHPOBOYHOroO CTaHK2

HbBIM DOTODPaM IUIA CTaHKOB C BEPTHKAIBHON OCHI) BpAallleHHsI, Te
e, YTO M Jif KOHTPOJBHBIX POTOPOB AJIA CTAHKOB C FOPH3OHTAJIb-
HOH OCBIO.

K KOHTPOJIBHBIM pOTOpaM IIpHIaraeTcsi HaGop KOHTPOJILHBIX
rpy30B, Macca KOTOPBIX OXBaThIBaeT Bech OHANA30H ITOKA3aHUMI
CTaHKa.

TapupoBOuUHBI# POTOP UCHOJB3YIOT A HACTPOHKH CTaHKA Ha
6asaHCHpOBKY poTOpa onpenene}mou reomMeTpuy B Maccel, PoTtop
co6nparo'r K3 Tex e JeTaledl U C yYeTOM Tex e TpPeOOBaHH, UTO
M cepuMHBIA poTop. JIna xaxaoro THma GanaHCHpPYeMbIX POTOPOB
M3rOTaBJIMBAIOT CBOM TapUpOBOUHBLIN potop. Takoil poTop AosKeH
6BITs COaIAaHCHPOBAH IO KpaifHeil Mepe Ha KJIacC TOUHEee CepHIHOro
poTopa. ; ‘

Ha xaxnamtil TMII TApHPOBOYHOIO U KOHTPOJBHOTO poTopa odop-
MJIAIOT TEXHOJIOrMYecKuil nacrnopT. B nmacnopTe ykasniBaloT Bee Tex-
HMYECKHEe NaHHbIE poTOopa, PaKTIUecKHe 3HAYEHNUS OCTaTOUYHAIX JAHUC-
6aj1aHCOB U pe3yJILTATHI IEPHOAUYECKHX POBEPOK.

KounrponsHele ¥ TapupOBOUHbIE POTOPBI XPAHAT B BEPTHUKAI-
HOM TIONIOXKEHHHM B CIIeIHAILHON Tape, NpeHoXpaHAIOUEN ero or
MOBPEXIEHWI U 3arpA3HeHHH,

5.2. CIECAPHO-CBOPOYHBIYI HHCTPYMEHT U [IPUCITIGCOBNEHUA

B npornecce noAroToBKH GaJIaHCUPOBOYHOr'O CTaHKA U POTOPa K
paboTe mpH KOPPEKTHPOBKE MAacC OalaHCHPOBLIMK IONL3YETCA
raeyHpIMH KIIIOUaMM, MOJIOTKaMH, OTBepTKaMH, IUTIOCKOry6uaMu u
OPYTHUM CIECapHO-COOPOUHEIM HHCTPYMEHTOM,

TIpuMeHAIOTCA KIIOUA C IUIOCKUMHM OTKDBITBIMEM  3€BaMU
(puc. 5.7, a) ODBYCTOpPOHHMe MJIHM OOHOCTOPOHHUE, HaKJIaJHble ra-
eUHBIe KIHOYH C H1eCThI0 FPaHAMHU C 3aKpPBITEIM 3eBoM (puc. 5.7, 6) .
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Puc. 5.8. Topuosoii raeumnri xymou co 2 \@/ N
CMEHHO# rOJIOBKO

IIpu cBopke pe3bOOBLIX COeAVHEHWH YAOOGHBI TOPIOBBLIE€ TaeUHEIE
KIIOYM €O CMEHHBIMH TrojioBkaMu. CTepxkeHp ] Takoro Ximwoua
(puc. 5.8) umeeT yHHDUIMPOBAHHBIN UeTBIPEXTPAHHUK 2 C IapHKO-
BbIM ¢ukcatopom 3. CmeHHbIe ToJIOBKHM 4 A Pas3/IMYHBIX r'aex
UMEIOT TaKOe JKe OTBEPCTHe, KaK U CTepIKeHb HOJ MapUKOBbI Huk-
catop. 3aMeHa OLHOI I'OJIOBKH Ha APYIyI0 IPOU3BOLHUTCA HOCTATOU-
HO OBICTpO. JI71A 3aBUHUMBAHMA KPYIJIBIX I'aeK CO LUIHLAMU IIpUMe-
HaT C-o6pa3mbie kitoun (puc. 5.9, ¢) WM UUMNEBBIe 3aKPLIThHIE
ko (puc. 5.9, 6).

OngHrM M3 OCHOBHBIX TpeOOBaHMI, NpedBABIIAEMLBIX K cOOpke
pe3b0OBBIX COEOHHEHHH, fABIIsAETCA obeclieueHHe 3aZaHHOI'0 KOHC-
TPYKTOPOM YCHJINA 3aTsDKKU (uamie KpyTALero MOMEHTa), YTo
yKa3biBaeTCcA B TeXHHWUECKUX TpebOBaHMAX uepTexka y3ma. Tpebye-
MOe yCHun¥e 3aTsDKKHU 00ecrieunBaloT JMHAMOMETPHUECKHE U IIpefie-
JIbHBIE KIIIOYH,

JduHamomeTprueckmit xmou (puc. 5. 10) cocrour u3 rojoBku 1,
pyxoAaTkH 4 ¥ AUHAMOMETpPA, BKIIIOYAIOMIEro YIIPYTHHA 3JeMeHT 2,
CTpenKy-yKa3aTtens 3 H mkany 5. Ilpu zaTsokke peanboBoro coenu-
HEeHHA rolioBKa ] KIII0ua HaJleBaeTCA HA XBOCTOBHK TOPLOBOTO

Kmoya. PabGoumit CO373€eT ONpeneNeHHbIl KPYTAIME MOMEHT.
NPUKIaALIBAsA YCHIMA K pyKoATKe 4. YIipyruil aneMeHT 2 1pu 3TOM

n3rubaeTcAa U CTpeJKa-yKasaTellb 3 MMOKa3bIBaeT IO HIKale 5 co3xa-
BaeMbllf KPYTAIIMHA MOMEHT. YIpYyruil 3jieMeHT MpeicTaBiIgeT
coBoit B mpoCTeileM clnyuae METALIMYECKME CcTepkeHb. JluHamo-
MeTpHUUYEeCKHEe KIIIOUM IepHogHYecKH! MpOoBepsIOT Ha TOYHOCTh I'pa-
IYUPOBKH.

Y mpemenbHBIX KiHOUel HeT OTCYETHOrO
ye¢TpoiicTBa. 3afgaHHBIH KpyTAIIUAHE Mo-
MEHT [MOoNy4aercsl aBTOMAaTMYeCKH Ojaro-

[Aapsa HAJIHYUIO ChelHaJIbBHOroO MeXaHH3Ma.

ITpu pmocTwXXeHMH 3aaHHOIO KpPYTAUIETO a)
MOMEHTa Tepefauya yCWINA Ha rafiky npek-

pailaercs, a KJIou ripoBopaYnuBaeTCH. {##
Puc. 5.9. Kniouwn ans 3aBHHYHBaHMA KPYTABIX Faex 8
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Puc, 5.12. Pyynas cBepiuibHas MHEB-
MAaTHYeCcKas MaltHHKa

Puc. 5.11. Berxonorka

laeynbie KyII0YM H3rOTABJIMBAKT U3 CTAIM C 3a30POM MEXIY
ryOKaMH KJIIoua ¥ FPaHsAMHM rafikyi WU rojloBku 6onra 0,1...0,3 Mm.

MoJIOTKH H3roTaB/MBalOT Pa3NiUYHON (POPMBI, MacChl, MaTepua-
na. MOJNIOTKH U3 pe3HHBI, KOXH, JlepeBa B IPYruX MACKUX MaTepua-
JIOB NPUMEHAIOT I CHATHA U YCTAHOEKM HeTanell ¢ HeGONBIIMM
HaTAaroMm. CTanbHBIE MOJIOTKH UCHOJB3YIOT COBMECTHO C BBEIKOJIOT-
KaMH, :

Brikosnorka (puc. 5.11) npeanasHaueHa IS 3aIPECCOBKHU H BbI-
MPecCOBKH WITH(PTOB, IMPUIOHHBIX 60:1qu13 M OPYTHX ollepaiuii, Tpe-

O6yroumx yaapa. Ee M3roTasamMBaloT U3 MATKOHN CTanH, MeIH, TEKC-

_ TOJIMTa, YTO NpeNoXpaHdAeT cobMpaeMble HETATH OT INOBPEXIeHUA
NpU yaape MOJOTKOM II0 BRIKOJIOTKe, BBIKOJIOTKA MMeeT BCTABHEIE
HAKOHEUHNKHU. BepXHUI HAKOHEYHUK CO chepuuecKoii TOBEpXHOC-
THI0O HATIPABNAET yIap BAOJIL OCH BBHIKONOTKH. HaxoHeurukn 3ame-
HAIOT 10 Mepe HeoOXOAMMOCTH WK BBIXOJA U3 CTPOSA, COXPAaHAd
IIpY 3TOM OCHOBAHHE BHIKOJIOTKH.

TMpu pabGoTe GanaHCHUPOBIMK HCMONB3YyeT TAK)KE U Apyrue cie-
CapHBIe U CrielHajIbHbIe HHCTPYMEHTHL.

I5isi yMeHbHIEHNsT TPYAOEMKOCTH OaTaHCHPOBOYHEIX pPaboT
NPHUMEHSAIOT TaKKe ITHEBMaTHUeCKHe U 2NIeKTpUUYECKUe CBEePIIbHbIE
MammHKY., Pyunass cBepiawiIbHasg NIHeBMaTHyeckasda MauinHka JI-2
(puc. 5.12) umeer vactory Bpaulenus mmnuHAaensa 2500 o6/Mun npu
OaBjieHuM Bosayxa B cetd 0,5 MITa. Coxateiil BO3AYX IIOCTYIIAET B
KaMepy Mexzy pOTOPOM H CTaTOPOM U JABHUT Ha paGouie JONaTKH,
Bpailasg porop ¢ wacroroit 12 000 o06/mun, Penyxrop noHmwkaeT yac-
ToTy Bpamennsa no 2500 06/mun. [THeBMaTHYeCcKaA MAalIMHKA HUMeeT
pPyYKy 5, portop 3, Hacagky 2, nmaTpoH I, ITyCKOBYI KHONKY 4 u
HHUINens 6. B 1aTpoH MalMHKK BCTaBNAIOT PEXYIMe HHCTPYMEHTHI.

OneKTpHYecKas cBepnwibHas MamuHka U-38 (puc. 5.13) ¢ yr-
JIOBOM HacaaKoOll MMeeT aCMHXPOHHBIH 3JIeKTPOIBUrarelib, INTae-
MbIli OT ceT Hanpspkenuem 36 B wacroroit 50 I'u. Ha xopnyc 6 ma-
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Puc. 5.13. DnexTpuyeckas CBepIMNbHAA'

MalIMHKa

INIMHKHW HaBepHyTa rakoil 5
TpyOKa 4 ¢ rojoBkoit 3 mox
yriom 90°. XBOCTOBHK Ba-
JIUKa BCTaBJIAETCA B KOPIyC
BTYJIKH 3NeKTPOABHraTelid. :
Konmueckasa mecrepHsa BajJluKa, HAXOOAIIASACA B 3alleTUIEHHH C KO-
HHUYECKOI LiecTepHell roJIOBKH, BpalllaeT LIHHAE)b. Ha xBocTOBHK
WNMHOENA HaleBaeTCA TPeXKyJIauKOoBbIA nmaTpoH 2 co cBepiiomM I
UIIH APYTHUM PpexyliMM HHCTpyMeHTOM. KHonka 7 CiayxuT s
BKJIIOYEHHUA MallWuHKH,

C6opoutple TIPUCIIOCOONIEHNS EJIAT Ha YCTaHOBOYHBIE M paGo-
ype. K yCTaHOBOUHBIM IIPHUCNOCOGIIEHUAM OTHOCHTCS HEITOABHIKHEIE
craniein u cOopouHbie TeNexxKu. VIX KOHCTPYyKUIMA COOTBETCTBYET
xoHbUrypauu cobupaemoro yana. Ilpucriocobnenus umeroT quian-
1IbI, YTOJIBHUKU U APYTHE 3JIeMEHThI, HeOOXOAMMbIE IJIA KPeTUleHUs
yana. [MpucnocobieHns IS TMKEbIX geTayeil cHaGKeHbI Clielnalib-
HbIM MEXaHU3MOM, IIO3BOJIAIOIIMM [OBOpauMBaTh CcoOOHpaeMbIi
y3eJl BOKPYT TOPU3OHTAJIbHOM MJIM BepTHKaIbHONI ocH. IIprcnocob-
JIeHUsA, CIIyXKalllke Jjis MEXOIEPALMOHHOro NepeMelieHUA (Tenex-
KH), UMEHT KOJIECHBIH XOH ¢ NMOBOPOTHRIM ycTpoiictBoM. Hanpu-
Mep, cOOpouHasa TenexxKa IJIA KOoJIeHyaToro Basia (puc. 5.14)
COCTOHT W3 paMbl I, YeThIpexX NMOBOPOTHBIX Kojec 2, ABYX IOIyOX-
BaTHBIX THe3l 3 OJ1s YCTaHOBKM KoJleHuaToro Basna. Kperuienue Ba-
Jla OCYLIECTBJIAETCA MNONYIIWIMHAPHWIECKUMU Konbiamu. Jlna
TIPE/IOXPAHEHNSA lleeK Balia NpeaycMaTpuBaloTcs (eTpoBbie UEXIIbI.

OCHOBHYI0 Maccy pabouMXx IPHCITOCOGJIEHMIT COCTABIIAIOT IIpUC-
1ocobJieHns 1A 3aNpecCOBKHM M CHEMHHUKH Pa3sHOOGPa3HBIX KOHC-
TPy KLU,

IpucriocobneHns njis 3arnpeccoBKH, UaCTO Ha3bIBaE€MBIE OIIpaB-
xamu (puc. 5.15), npencraBiAaiT coboi KeCcTKUH cTakal I ¢ Halr

J
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Puc. 5.14. C6opoyHas Tenexxa Puc. 5.15. Mpucnoco6nenne aas 3an-
PeCCcoBKH
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7 Puc., 5.16. [MpucrnocoGnende ANA BHHIPECCOBKH —
(S==J="1= I

o, paBIAOIMM nanbiem 2. Ycunue 3amnpec-
l,/ COBKH MNPHUKIAABIBalOT K cdeprnyecKoi

TMOBEPXHOCTH CTaKaHa BPYYHYI0 HIH C
NMOMOIUBI0 npecca. B pAne KOHCTPY KLU
MIPUCNIOCOGIEHNH IPeNyCMOTpEeHa BHH-
TOBaA rapa ¢ BOPOTKOM. BpainieHne BO-
poOTKa co3naeT HeOOXOAUMYIO CHITY HJis
3aPecCOBKH [ eTalH.

F 5 Cremuuk (puc. 5.16) npenxasHaven
i IUIs1 BBRINIPECCOBKH IeTajlld U3 y3ia, Ha-

N npuMep, CHATHA MNMOAWIMUIHUKA C Bana.

| BHyTpeHHee KOJIbUO MOIUIMITHIKA OXBa-

K | — TBIBAETCA JIaIKaMH 5, MONBIDKHO CoOe-

OWHeHHBIMH ¢ TpaBepcod 3. IIpemoxpa-

HUTeNnbHas nATa 4, UIAPHHUPHO CBA-

3aHHasA ¢ BUHTOM 2, yImpaeTcsa B Bajl. Bpaias BOpoTok ] ¢ rmomo-

IUBI0 BHHTA, CO3J3€TCA YCHJIME BBINPECCOBKH M MOMMINIHHK CHUMA-
eTCH C Baja.

Ilpn BeINOIHEHHH 6GanmaHCUPOBOYHBLIX PaGOT HCIIONB3YHT CMa-
304Hble, OOTHPOYHbIE, IPOTHBOKOPPO3HOHHBIE U IPYrHe BCIOMOTa-
TenbHbIe MaTepuanbl. Cpenu noclnegHUX 0coboe MeCTO 3aHVMAaeT
BOCK U BOCKOBOI INIACTHIINH, KOTOpbI€e IIHPOKO NPUMEHAIOTCH [pH
onpepenesun gucbanaHcos poropa. CMa3ounbie MaTepHanbl (Macya)
HaHOCHATCA HA NOBEPXHOCTb AeTaJI} IOrPY)KeHHUEM B MaCJIAHYIO BaHHy
WM 4HuCTOM pykoi. JInAa KoHcepBaluM HOBEPXHOCTH NPUMEHSAIOT
TpaHcopMaTOpHOe, BEpeTeHHOe, MOTOPHOE MACJIo, a TAKXKe I'yCThIe
CMa30YHbIe MaTepHAEL.

5.3. CPEACTBA USMEPEHHNI

HNamepenne — 310 onpepnerneHve Pu3nuyecKoil BeJIHYUHB! OMbLIT-
HBIM IIyTEM ¢ NOMOIIBIO CIIENMAIBHREIX TeXHHYEeCKHX cpencTB. Mame-
peHne He MOXKeT OBITh NpPOoBeNeHO abCoJITHO TOYHO. Bricokas Tou-
HOCTh M3MEpEeHH MOXEeT ObITh ZOCTUTHYTA IIPH BBITOITHEHUU OIIpe-
IesteHHBIX TpaBuil. OCHOBHBIE ITPUYMHEI, IOHIDKAIOLIHE TOYHOCTD U3-
MepeHHs, — HEeYAOBJIETBOPUTEJIBHOE COCTOfIHME MHCTPYMEHTa; He-
TOYHOCTh YCTAHOBKM MHCTPYMEHTAa OTHOCHTENBHO [eTajlM; He3Ha-
HUe yCTPOICTBa U3MEPUTENILHOTO HHCTPYMEHTA HiIN HeyMeHHe 110JTb-
30BaThCA UM.

B GanaHCHpOBOUHO! MNpaKTHKe B 3aBUCUMOCTH OT TpeOyemMom
TOUHOCTH HU3MEpPEHHS NPUMEHSIOT HPOCThIE CPEACTBAa H3MepeHUs,
H3MepUuTeNIbHbIE HHCTPYMEHTHI M IPUOGOPHIL.

IIpocTeie cpencrBa uamepenus. UsmepurenbHrie MeTajsindyecKue
JIMHEeH KU TIpeIlHa3HAYeHb! JIJI HEellOCPeICTBEHHbIX U3MEPEeHU  JUIHH,
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Puc. 5.17. JlexanbHbie nuneiixu Puc. 5.18. HaGop wynos

JIunefk M3roTaBAMBAKT C npegenaMu usMepenuit ot 150 gmo
1000 mm ¢ nenoii genenns 1 mm. JIuHel Kk UMEIGT OMH U ABa paGo-
9IX TOPLa.

Yronsuuku ¢ yriom 90° npenHasHaueHb! U1 Pa3METKH M KOHT-
posiA NMpPAMBIX YIJIOB feTajied, IPpOBEPKH B3aMMHOI IIepIeHANKY-
JIAPHOCTH OTHEJIBHBIX TIOBEPXHOCTE! [meTajiel, Py MOHTaXe CTaH-
KOB ¥ NpuGopos.

Jlexanbubie nmuHeiiku (puc. 5.17) npemHaszHaueHbI O KOHTPO-
JIA IPAMOJIMHEHHOCTH U IUIOCKOCTHOCTH HEOOMBIIMX ITOBEPXHOCTEH
zeraneil crnocoGom cBeToBoii menu. [ToBepouHble JTHHEHKH MpHMe-
HAIOT )i KOHTPOJIA IUIOCKOCTHOCTY I[OBEPXHOCTEH CIIocoOoM
”Ha Kpacky’’.

yne! npegHa3HaueHs! A ONpeielIeHUA BEITMYMHLI 3a30pa MeX-
oy IOBYMA TOBEpXHOCTAMM KOHTAKTHBIM MeTomoMm. llym
(puc. 5.18) npencraBnseT co0oil CTAIBHYIO TUIOCKYIO IUIACTHHKY
omnpenenenHoi TonunHel. Iyner coeguuaoT B HaGOpPhI, B KOTOPBIX
IDIACTUHKH 3aKPENNAIOT B NIOPAAKE BO3PACTaHUA UX TOIILMHEBL, W3-
roTaBJIMBalOT yeThipe HOMepa HaGOPOB C AMANA30HOM TOJIUMH IILy-
nos 0,02...1 mmM. . -

TexHnueckue ypoBHH NpegHA3HAYEHB! I KOHTPOJIA FOPH3OH-
TAJILHOTO ¥ BEPTUKAIIBHOIC MOJIOMEHUs TOBEePXHOCTEI,

BpyckoBbiit ypOBEHb CHYKUT AJIA KOHTPOJIA TOPH30OHTAILHOTO
[I0JIOXKEHHUA, PaMHBIH ypOBeHb, KpOMe TOPU3OHTAIBHOTO, KOHTPO-
JIMpYeT H BepTHUKAJIbHOE IOJIOKEHHEe HOBEPXHOCTEH. YeTaHOBOUHBIE
YPOBHHM MOHTUDYIOT B 00OOpyZOBaHHe, HaIpHUMep, HAa CTAHOK IUJIA
cTaTHUecKoi OATaHCHPOBKY AJIA KOHTPOJIA €ro yCTaHOBKH B ropu-
30HTAJILHOE NOJIOKEHHe,

ITaHreHMHCTPYMEHTHI HUCITOIB3YIOT IA U3MEPEHUS JIMHEHHBIX
pasmepos 1paMbIM meronoM. lltanrennupxyns -1 ¢ npegenavm
nsmepenuit 0...125 MM u BemmuuHON oTcuera no Houuycy 0,1 mm
npenHasHaued IJIA HAPYXKHbIX U BHYTPEHHUX W3MEpEeHU U 1A u3-
MepeHHUs riyouH. OCHOBHOHN MacThl0 MITAHTeHUMPKYNA (pHc. 5.19)
ABJIAETCA WUTAHTa 4 ¢ MWUIMHMETPOBBIMHU JEJIeHUAMH 6, Ha OJHOM
KOHIIE KOTOPOI MMeeTcA JIHHeHKa Ii1yGrHoMepa 5, a Ha Ipyrom —
HeIoIBIKHbIEe HM3MepHTenbHble ryObku 1 u 8. Mo wmTanre nepeme-
ujaercs pamka 2 ¢ ry6kamu 1, 8. Ha CKoleHHOH rpaHu paMKH Ha-

147



Puc. 5.19. Dranrenyupxy
g1 Y

4 5
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HeceHa mKana (Honmyc) 7. Houmyc muuoit 19 mm pasneneHn Ha 10
yacrefl. I1pn m3MepeHHH paMKYy 3aKpEIUIAIT Ha HITaHTe C ITOMOIIbIO
BUHTA 3.

Ienoe uMcno MWIIMMETPOB OTCUMTHIBAIOT 10 IIKaJIe IITAHTH
cJjieBa HanpaBo HYJIEBBIM LITPUXOM HoHHyca. KoyHuecTBO AecAThix
IoJiell MIJUITMMeETpa ONpeneNsaeTcA YMHOXXEeHUeM BeJIMYMHBI OTCUETa
(0,1 mm) Ha NOPANKOBBLIA HOMep WITpHUXa HOHMyca (He CUMTad HY-
JIEBOTO) , COBIIAZAIOILIEro cO ITPHXOM IUTAHTH, .

tanrenmmpxysy WII-II, TII-IIT ¢ BenuunHOM OTCYeTa 10 HOHUY-
cy 0,05 mm u npenenaMm n3amepeHui cooTBeTcTBeHHO 0...160 MM 1
0...400 MM MMelT MHKPOMETPHUECKYI0 NoJayy pamKku., Mukpomer-
pHUecKyIo ogauy NPHMEHSIOT AJIA TOUYHON yCTaHOBKH pPaMKH OTHO-
curesbHO wiTanry. Pamka mranrenmmpxyna 1 (puc. 5.20) coenune-
Ha BHHTOM M rafikoil 6 ¢ paMKO¥ MHKpOMeTpHYecKoH nopaunt 4.
O6e pamxu ] u 4 rnepeMellalOTCA IO IUTAHTe 3 U 3KUMAIOTCA
BUHTaMU 2 M 5.

Ipu u3MepeHUN MPHUGIM3UTENIBHO YCTAHABIMBAKT KOHTPOJIMPY-
eMBIi pasMep, 3aKpeIUIAIT paMKy MHKpPOMETPHYecKoil romauu 4.
3arem Ipu NMOMOIIY MHUKPOMETPHUECKOH Naphl JOBOOAT FyOKH 110
CONPHKOCHOBEHHUA C NPOBEPHEMBIMH NTOBEPXHOCTAMHY, 3aKPETLIAIOT
pamky 1.

[ TaHreHrny GMHOMEpPEI U3TOTABIMBAIOT C IIpefeTaMi U3MepeHuH
mo 200; 250; 300; 400 u 500 MM C BENHUMHOIM OTCYETA IO HOHUY-

cy0,1; 0,05 mm. X NpUMEHSAIOT AJIA U3MEPEHH BBICOTHI, Iy GHUHEI
ITIYXUX OTBEPCTHIA, N1a30B, BLICTYIIOB. U3MepHTeNIbHAA TIOBEPXHOCTD
ocHOBaHus ] miraHreHrmybuHomepa (puc. 5.21) no mromany 3Ha-

T

127 45 6

i

Puc. 5.20. Pamia wiranrenumpryns HTE-11 Puc. 5.21. IdranrenrnyGunomep
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Puc. 5.22. lltanreunpeiicMyc

Puc. 5.23. Maxpomerp

uATeNIBHO OONbIIe WN3MEpPUTeJILHOMN MOBEpPXHOCTH IUTAaHIH 6, 4YTO
obecrieuBaeT ero yCTONYMBOCTH Ipu uU3MepeHmu. Pamxa 3 mmeer
HOHMYC 8, 3aXKHM 2 M CBA3aHa MHKpOMeTpHuYecKoH nopaueit 7 ¢
pamkoit 5. Ilpy naMepennn paMmkKa MHKPOMETPHUECKOHR ITogauH 5
3aKUMAaeTcd Ha LITadre 6 BuHTOM 4.

lllTaureHpelicMychbl HM3rOTaBJIMBAalOT C NpeleamMH H3MepeHHPI
0...250; 40...400; 60...630; 100..1000; 600...1600; 1500...
...25600 MM ¥ BesmumMHOM oTcuera 1Mo HoHmycy 0,05 m 0,1 mm. OHn
MpenHa3HaYeHbl IUIA W3MeEepeHHUA BBICOTHI M PasMETOUYHBIX paboT.
Hltaurenpeiicmyc (puc. 5.22) umeeT ocHoBanMe I ¢ 3aKperuieHHoOMR
Ha HeM InTaHroi#t 7. Ilo mitaHre nepemMemiaiorcsa paMku 4 ¥ 8 ¢ HOHM-
ycoM 5 ¢ mMukpomMmerpuuecKoil nopaueit 6. K pamke 4 npuKpens-
I0T ¢ TIOMOIIBI0 BUHTA U3MEPUTENIbHY0 2 UM Pa3MeTOuHYI0 3 HOX-
ku. Pamku 3axxuMaroT BuHTamu 9, 10. Ilpu c60pke HOXXKY yCcTaHaB-
JIMBAIOT B JepKaBKe HIDke rybGKu paMm Ky 4.

TTocne oxoHuaHMsT PabOTHI HITAHMEHUHCTPYMEHT HEOBXOIMMO
NMpoTepeTs, CMa3aTh aHTUKOPPO3UOHHBIM COCTABOM, Pa3BECTH H3Me-
pUTeNnbHbIE TYOKH Ha 2...3 MM U 0CJIaOHUTh 32KMMBI PaMKH, & 3aTeEM
MOJIOXKUTH €ro B Dy TIAD.

Mukpomerpuueckue M3MepHTENIbHbIE CPENCTBa: MHKPOMETDBI,
MHKpOMETpHUUECKHe TIIYOHMHOMEpHI M HYTPOMEpHhI — IIMPOKO IIpH-
MEHSIOT B MallIMHOCTPOEHHUH,

MuxkpoMeTpsl TIpefHa3HaueHbl JIf HAPYKHBIX H3Mepenuii. Mx
M3TOTAaBJIMBAOT ¢ HeHo# penenna 0,01 MM, U3MepUTENLHBIM Iepe-
MellleHHeM MHUKPOMeTpHYecKoro BUHTA 25 MM, BEpXHUM IIPeZielioM
u3mepenuii 1o 600 mm. Mukpomerp (puc. 5. 23) cocrout u3 cKobbI
1, B xoTOpO#i 3aKperUieHa HeITOABIKHAA NATKa 2 U ctebens 5. BHyT-
pH cTebis pacHonoXxeH MUKPOMETPUYECKHil BHHT 3 ¢ 11aroM pesb-
6b1 0,5 MM, coepuHeHHsIH ¢ GapabanoMm 6 u Tpemotkoir 7. Ilocnen-
HAA HeoOXomuma IUIs obGecreyeHUst IMOCTOAHHOTO M3MEPHTENIBHOTO
ycunua. IlonoxeHne MEKPOMETPUUECKOTO BUHTA DUKCUPYETCH CTO-
nopoM 4. Boons ocu cTebia HaHeCeHLI OBe WIKaIbI, a OapabaH pas-
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ZeJeH II0 OKpYXHOcTH Ha 50 paBHBIX yacteii. K Mukpomerpam ¢
HIDKHUM npepenom 25 MM u OoJiee NMPUOAIOTCA YCTAHOBOUHBLIE Me-
PHI AJ11 TOBEPKY HYJIEBOT'O NMOJNOKEHHA.

TIpu noBopoTe Ha OJHO AejeHHe MUKPOMETPHYECKHI BHHT Ie-
pemelaeTca BAONb ocH Ha 1/50 mara, t.e. 0,5 mMm: 50 = 0,01 mm.
ITenoe wiCIIO MUIIMMETPOB H IOJIOBUHY MIULIMMETPA OTCUMTHIBAIOT

. KpaeM ckoca Gapabana no mxanam crebsna. CoTele 40NN MUJUTHMET-
pa OIpeReNAioT 0 MOPSAKOBOMY HOMeEpY IITpHxXa Gapabana, coB-
MAgalonIero ¢ IPOJIOIBHEIM IITPUXOM cTebIIA.

H3mepss 3aKpeIvIeHHYI0 OeTalib, cJIerKa NMPHKUMAIOT MATKY K
npoBepsieMoil NOBepXHOCTH. HaxomaumMuca Ha HAKaTaHHOM IoJie
TPEHIOTKM OONBIIMM M YKa3aTeNbHBIM MNaNbIAMHK [IpaBOi pPyKH
nepeMeIljal0T MHKPOBUHT [0 CONIPHKOCHOBEHHUA €T0 ¢ IpOBepAeMOit
TIOBEPXHOCTHIO, JAO TOSABJIIEHNA ~HOLIEJKHBAaHHA'  TPELHOTKH.
3aKMMaT MAKPOMETPUYECKNII BUHT CTOIIOPOM M YHUTAIOT [TOKA3a-
HUA. ‘

Tlocne oxoHuaHMA paboTHI Y MHKPOMETPUYECKUX HHCTPYMEH-
TOB Hajio OCJNaObHTh CTOIOP H MHKPOMETPHUUECKHII BHHT, IPOTEPETH
MHCTPYMEHT, CMas3aTh aHTHKOPPO3UHHBIM COCTaBOM M YIIOXKUTHL B
dyTasap.

KanmuOpr! npenxasHaueHb JUIA KOHTPOJA pa3sMepoB, (OpPMEI U
B3aMMHOTO DacCIIONIOXKEHHUA MOBepxXHocTel. Yallle Bcero KOHTpONH-
PYIOT COOCHOCTH ONOp DATaHCHPOBOYHOTO CTAHKA YKECTKHMH Kanut-
pamu. Kaymbpe! OnIBaloT IIagKUMH- U CTyIleHYaThiME, COOCHOCTH
CUMTAeTCH YIOBIIETBOPUTEILHOM, €CIN KaTHOp IPOXOIUT BCE OTBED-
CTHA IIPH HE3HAYUTEJILHOM YCUJIMH.

PriuakHO-MexaHmyecKue npubophl NpeHa3HAuYeHb! 1A KOHTPO-
JI1 NMHEHHBIX Pa3MepoB, OTKIJIOHEeHUs (OpMBI U pacloN0XKeHUA 110-
BepxHocTeil. Hanbosee mpoKo UCHIONb3YIOT HHANKATOPHI YaCOBOTO
THIA.

Nnpuxartop wacoBoro tuna (puc. 5. 24) cocrout u3 mudepbna-
Ta 1 ¢ Gompuwioil mikanol, pa3smeneHHoi Ha 100 uacreit, u maoh
wxanoii, pa3nenenyoit Ha 10 yacrefi, cTpenku 2 M yKazartens yucen
o6opotoB 8. llndepbnar 3akpervieH Ha Kopiyce 5 ¢ yuKoM 7 H 3a-
KpBIT cTeKiIoM. MaMmepuTenbHpii cTepxeHs 9 ¢ rosloBKoil 3 1 HaKO-

HeunukoM 10 nepemelijaeTcd B FHiib-
3e 11. Boasmasa mxana I10BOpa-
YHBaeTCA B KOpIIyce 5 BOKpPYr ocH C
noMolsio 0bofaka 6 u puxkcupyercs
cronopom 4. BHyTpu kopnyca Haxo-
JVTCA MeXaHU3M HHAUKATOPHOIO TH-
na. Ilpu nepemeinieHnu HU3MepUTENb-
HOro cTepxHA Ha 10 MM 3y6uaroe xo-
Jleco co cTpenkoil ykasaressa o0opo-
TOB, HaxXOOAIUEHCA Ha €ro ocw,
coBepuiaeT oAuH 0060poT. Bropoe
3yOuaTroe KOJIeCO, COOCHOE € IEPBbIM
Puc. 5.24, Hummxatop vacosoro tuma  3yOuaThIM KOJIECOM, IPH NepeMele-
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HUM H3MEpWTENLHOrO CTepXKHA Ha 1 MM NOBOpauvBaeT TpeTbhe
3ybuaToe Koieco ¢ GOMNBIION CTPENKOM, 3aKPeIUIEHHOI Ha ero oCH
Ha opuH 06opoT. Tak xak mikana pasaeneda Ha 100 uacreii, To LeHa
aenenusa 6onbmoi wxanel pasHa 0,01 M.

Ilenoe wcilo MMIIMMETPOBR MNOKAa3bIBaeT cTpenka yKasaTelsd
060pOTOB Ha MOl LIKaNe, a COThIe JOIM MIUIMMETPOB — CTpeliKa
Ha Oonbmol mxaie. ITpyu nogbeme H3MEPUTEITBHOIO CTEPIKHA MTOKa-
3aHMA YMTAIOT 110 HAPYXHBIM HuMpaM GONbIIO IMKATEl (yBelnue-
HHUA [0 4acoBOH cTpesyike). IIpH OMycKaHW{ W3MEPUTETBHOTO CTep-
JKHA II0Ka3aHHMA YUTAOT N0 BHYTPEHHMM HupaM GOJbINOH LKAk
(yBenuueHus IIPOTUB YaCOBOM CTPENIKH) .

UnanxaTtopaMy 4acOBOTO THIIA OCHAUIAINT HYTPOMEPEHI, TIIyOH-
HOMEpBI, MUKPOMEDEI ¥ Apyrue npuGOophl OOIIero M CIIeHHUAIBHOIo
Ha3HAUEHUA,

IOnsa Gonee TOUHBIX M3MEpPEHHH NPUMEHSIOT MHOI000OOPOTHLI
MUKDPOMHOUKATOP WM PBIYAKHO-3yOUaTYI0 H3MEPHTENBHYI0 TIo-
JIOBKY.

MHorooG6opoTHBI MHKpOUHAMKATOD ¢ ueHoll menenus 0,001 u
0,002 MM nMeeT yBeJIHYeHHOE KOJIMIECTBO 000pOTOB, [TI03TOMY BepX-
HUI mperieyl U3MepeHuss ¥ Hero paBeH 1 B 2 MM. D10 mocTuraercs
BBEIEHHEM B MeXaHW3M Npubopa IOMONMHHTENBHOrO phiYara, CBf-
3aHHOT'O C U3MEPHTENILHEIM CTEPXKHEM.

PrIuadkHO-3yOvyaTasd M3MepHTeNIbHAA TOJIOBKAa MMeeT IeHy jele-
mus 0,001 u 0,002 MM ¢ npemenamu usmeperns + 0,05 u + 0,1 mm.
Ee mexaHusM mnpeoOpa3soBaHWsA IIepeMelleHHs] H3MepHUTeIRHOro
CTEPXXHA B YrJIOBbIe IepeMelleHNUA CTPENKHU COCTOUT U3 PhIUaXKHBLIX
¥ 3y0OYaThIX 3JIEMEHTOB.

Tlpu akcrutyarammy peIYasKHO-M3MEPHTENBHBIX TPUGOPOB He No-
IyCKalOTCA UX BCTPAXMBAHME, pe3KUe TOJUKH, IMONANaHWA MBLIH,
JKHZIIKOCTH H T.IL

HunykaTops! 4aCOBOTO THNA YACTO KPENAT B CTOMKAax H IUTATH-
Bax. Ecnmu KpeluleHue NMPOU3BOIWUTCHA 33 I'MIIL3Y, TO clleflyeT KOHT-
pOJIMPOBaTh YCHUJIHE 3aKaTHA THIb3bl. V3MepHTeNnbHbI CTep)KeHb
IomKeH CBOGOIHO IepeMeniaThea B TUib3e,

5.4. PEXYIIME MHCTPYMEHTEI

B GanancupoBouHO# NpaKTHKe NPU KOPPEKTHPOBKe Macc IpH-
MEHAIOT JIe3BHiHBIe H abpasuBHBIE peXXylUIHe HHCTPYMEHTEL.

K 7nesBuitHbIM HHCTDYMEHTaM OTHOCHTCA: cCBepnia, &pesbl,
MeTUMKH U T.1. VIX H3rOTOBNAIOT M3 YIJIEPOAMCTLIX U JIErMpPOBaH-
HBIX HHCTPYMEHTAJIBHBIX CTalel 1 MeTALTOKEPaMHYECKUX CILIaBOoB.
Jle3BuitHbIl HHCTPYMEHT MMeeT GOJILIIYIO TBePAOCTh, M3HOCOCTOM-
KOCTb, MalyI0 XpYNKOCTh, BEICOKYIO TEIUIOCTOHKOCTh, MeXaHugec-
Kyio mpounocts. Ha ero paboueii noBepxHoct# 06pa3oBaHLl pexy-
mue KpOMKH. OCHOBHBIMM I'€OMETPHYECKHMHM IapamMeTpaMH Jies3-
BUHBIX HHCTPYMEHTOB ABJIFIOTCH UX YTJIbI.
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HanbGonsiiee pacnpocTpaHeHyue MOJYyYWIHM CIHpPabHbIE CBepia,
KoTopkle HMeIT auaMeTprl oT 0,25 mo 80 mm. Yron npu BepummHe
3aBHCUT OT oGpabaTniBaeMoro marepuana: 116...118° — npu o6pa-
GoTke craneii u uyrynoB; 140° — npu 06paboTke amoMunns,6ab6u-
Ta U APYruxX MArKUX marepuanos; 80° — npu 06paGoTxe XpyNKHUX
MaTepHaos,

CnupanbHble CBepila MOTYT ObITh OCHAIUEHBI IUIACTMHKAMH K3
MeTalmiokepamuyeckux cruiasos BK2, BK3, T6K10 u T.1.

3enKepbl BHeNIHE CXOOHBI CO CBepiaMM, HO 0Oojiee KeCTKe
¥ UMelT OoJIblllee YHCIO PEXyIMX KPOMOK. 3eHKepbl IJIA Noiy-
YEHMA KOHMYEeCKUX yIilyOeHui Ha3bIBalOT 3€HKOB KaMi.

MeTuMKHM mNpeJHa3HA4Y€Hb! I HAPE3aHWA BHYTpEHHEH pesbOml.
Merunk cocTouT U3 paGoueil 1 XBOCTOBOI YacTeM.,

Pexxymmie 3y0Oba MeTuMKa BRITIONHeHB B (JopMe pesloB, paciio-
JIO)KeHHBIX N0 OKPY>KHOCTU. Pexxylme KpoMKky 06pasyoTesa Ipoao-
JILHBIMM KaHaBKaMH.

Pe3pby HapesawT KOIUIEKTOM H3 TpeX METUHKOB: UepHOBOTIO,
cpesHero W uucroBoro. JIna TOro YTo0bl PasfMUUTh METUMKH, HA
XBOCTOBOI 4aCTHM HaHeCeHbI COOTBETCTBYIOIIHE PHCKH: OIHA, IBe,
TPH.

TInaliky npenHasHauYeHE! NI Hape3aHWs HAPYKHOU pe3bObl.
Pe3n0y HEBBICOKO#H TOYHOCTM Hape3alT KPYIJIbIMH TUIAIIKAMH 3a
oguH mnpoxon. Pexxymme xpomMkM pabGoueil YaCTH pacHoOJIOKEHEI C
o0oNxX TOpLOB IUTALIKY, YTO IO3BOIET HApe3aTh Pe3bdy Kak of-
HOM, TaK U APYTroH CTOPOHOH.

@pesrpl NpeAHa3HaueHbl J1g 0OpabOTKH IUIOCKOCTell U MoBepX-
HOCTEelf BpalleHusa JeTajy Npu KoppeKTHpoBKe Macc. ITo cnocody
KpelUieHusa ¢pe3sl NOApa3NeNAlTCA Ha XBOCTOBbIe M HacagHBIE,
IepBbie cHabXeHB! XBOCTOBMKOM, BCTABJIfeMbIM B IUMHH/ENb CTaH-
ka. Hacagsreie ¢pessi MMelOT OTBEPCTHA, KOTOPHIMM OHM LIEHTPH-
PYIOTCA Ha ollpaBKaX. B OCHOBHOM MNpPHMEHAIOT IWIHHIPUYECKHE,
JNCKOBRIE U KOHIEBbIe (Dpeshl.

I'eomerpuueckas ¢dopMa KaxOOTO0 U3 pexylUUx 3yGpeB NpHH-
LUITHAJIBHO CXORHA ¢ reoMeTpuyeckoil dopMoii pesos.

MucTpymeHT Ana abpasnBHOI 06pabOTKM NMPUHLMIMAIBHO OT-
JIMYaeTCH OT JIe3BHIHOTO MHCTPyMeHTa. IIpn o6paboTke 3epHa a6-
Pa3sMBHOIO MHCTPYMEHTA PEXYT U 11aparalT MaTepuall.

AOpasuBHBII MHCTPYMEHT XapaKTepusyercs (opMoii, reomMer-
PHUYeCKHMY pa3zMepamMy, BUAOM H MapKoii aGpasuBa, 3epHHCTOCTHIO
abpas3mBa, CBA3KOM, TBEPAOCTHIO U T.N. JIJis M3rOTOBJIEHUSA aGpa3uB-
HbIX MHCTPYMEHTOB HCIIONB3YIOT: 3JIEKTPOKOPYHI, Kapoum Kpem-
HUA, CHUHTeTHYecKHe alMasbl M Jpyrue HCKYCCTBeHHbIE abpasub-

Hbie MaTepuasnbl. X BeIIyCcKalOT NpeUMyIlleCTBEHHO Ha KepaMMU4ec-
KOl CBA3Ke, COCTOsAIlel N3 OrHEYIIOPHOH IAKHLI, NOIEBOro Inara
U HEKOTOPBIX J06aBOK.

XapakTepHeie (opMel HUTHGOBANBHLIX KPYroB MOKa3aHBl Ha
puc. 5. 25, '
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Hapsagy ¢ MHCTPYMEHTOM UISI METAUIOPEXYLIMX CTAHKOB HpU
KOPPEKTHPOBKe MacC WHNPOKO IIPHMEHAT PYYHOH HHCTPYMEHT.

Ins rpyGoil oOmaMpKy MOBEPXHOCTH HCIOIL3YIOT (pesbl-mia-
poinku (puc. 5.26), oMANUBaHUA M 3aYMCTKH IIOBEPXHOCTH IIpUMe-
HAKIT IJIOCKHWe U KpYIJibie HamWIbHUKH, CreM TpyAHOOOpabaThiBa-
€MOr0 MaTeprasa OCYLIeCTBIAIOT TOPLIOBOH INIOCKOCTbI0 abpasuB-
HOTO Kpyra, a HuTA(goOBaHMe NOBEPXHOCTel B TPYAHONOCTYIHBIX
MecTax — abpasuBHBIMYU (PaCOHHBIMHM roJIOBKaMu (puc. 5.27) .

ITpuHIMIIEI pe3aHnsA, MaTepUaIbl, U3 KOTOPBIX HM3roTaBIMBAIOT
PYYHOH pexXyIHIuil. MHCTPYMEHT, TaKHe e, KaK Y UHCTPYMeHTa JJif
MeTAJUIOPEXYIMX CTAHKOB,
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I''TABA 6

9KCIUIYATAIIMA CTAHKOB
1A IMHAMUWYECKOW B AJIAHCUPOBKHU

Ilpusodurca yuxn pabor, 8blNOAHAEMbBIX NPU NOO20TOBKE CTAH-
Ka, npucnocobaenuil u poropa k paboTe; oOnucCLl8aeTca MeToouKa
HOCTPOUKU 3GDE3OHAHCHbIX U OOPEe30HAHCHBIX CTAHKO08 Ha 6anancu-
POBKY poTOopa OnpedenerHHOl Maccyl U 2eo0MeTPUU; KpaTKo U3ia2a-
erca npoyecc 6anaHCUPOBKU, NOPAOOK TEXHUYECKO020 06caAywusa-
Hus u TexHukxa 6e3onachocTu hnpu pabore Ha O6AnAHCUPOBOUHBLX
CTaHKaAx.

6.1. IOJA'OTOBKA CTAHKA K DKCIIJIY ATAIIUHA

BanancupoBOYHBIH CTAaHOK YCTaHAaBIMBAIOT Ha TBEPAOM OCHOBa-
HMHM B IOMeIleHNH, YAAJIeHHOM OT 00opyaoBaHUs, paboTaoero ¢
cWIbHOM BHOparyell, MarHUTHBIMH H JEKTPHUYECKHUMH IIOJIAMH.
CraHok 3a3semnaAwT cornacHo “TlpaBwiam yCTpOIHCTE a/neKTpuuec-
KHMX YCTAaHOBOK MPOMBILiJIeHHbIX npeanpuatuii’, Ilocie yeranoBxu
CTaHKa MPOBEPSAIOT €ro Ha COOTBETCTBHE NMACMOPTHEIM [aHHBIM.

IIpoBepxa ycrpoiictB cranka. CoriacHO IporpaMme UCHBITAHU
TIPOBEPAIOT NPaBUIHLHOCTE pPabOThl BCeX YCTPOHCTB CTaHKAa M UX
B3aMMOJeiCTBHUA.

PaBGory nmpuBOZHOrO yCTpOICTBA NpPOBEPSIOT HAa CTAGUIIBHOCTD
NogAep->KaHUA YacTOTH! BpallleHMA B 33JlaHHOM [Uara3oHe, MyCcKo-
TOPMO3HBIX M PeryjJupOBOYHBIX XapaKTepucTHK. OHeHUBaOT pabo-
Ty YCTDOIicTBa B TeUeHHe JUIMTEILHOT'O BpeMeHU INpPH MHOTOKpAT-
HBIX MYCKaX ¥ OCTAHOBKaX.

TlpoBepky OanaHCHPOBOYHOIO YCTPOMCTBAa IIPOBONAT B CTATH-
YeCKOM M AHHAMUYECKOM DeXHMax. B cTaTuueckoM pekuMe IIpo-
BEPHIOT HANEKHOCTh KPEeIUIEHUA BCeX 31IEMEHTOB YCTPoicTBa, pabo-
Ty appeTupa, NOoAaTIMBOCTh JHHAMOMETPUUECKUX cToeK. B nuHamu-
YeCKOM pe)XKUMe OIpefeNaioT COOCTBeHHBIE YacTOThI KoJeGaHmi
ornop, 3aTyxaHmue 3TUX KoneGaHwmii,

OnpenensaioT oTKIOHeHUsT HOPMBI U PACIOIOKEHHA paboux Mo-
BepPXHOCTeH NPUBOAHOrO ¥ DAIAHCHPOBOYHOrO YCTPOUCTB, a TaKXKe
CTaHMHBI cTaHkKa. K u3sMepaeMbIM OTKIIOHEHUAM OTHOCATCA: HEIUIOo-
CKOCTHOCTh ¥ HENPAMOJIUHEIHOCTS IUIOCKUX IIOBEPXHOCTEH HaIpaB-
JNAIOUIMX CTaHHHBI; W30THYTOCTh LWIMHAPUYECKUX HAIIPaBIIAIONIUX
CTAaHUHBI; HeNapajieIbHOCTh HANPaBIAIOLMX M OCH ONop; Hecooc-
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HOCTL ONOD ¥ IUNHAJIENsT; pajuaibHbIe M TOPUOBbie OUEeHHA pabouux
MoBEPXIOCTell LIKKHBOB, POJIMKOB M APYTUX [eTajieil BpauleHHA B
cbope.

HaMepetnss BLINONHAIOT C TOMOILIBIO CIIeIHANbHON OCHACTKH,
HHCTPYMEHTAIBHOTO YPOBHA, HHAUKATOPOB YacOBOro Thna. Metoan:
NpPOBEPKH, NOMyCTUMbIe M (PaKTHUECKHE OTKIIOHEHH Y Ka3bIBAIOTCA
B TeXHMYECKOM OIMCAaHWH M aKTe TeXHHUYECKOI'O HCIBLITaHU CTaHKa
3aBOAOM-U3rOTOBUTENEM. B 3aBUCHMOCTH OT HOPMbI TOYHOCTH CTaH-
Ka IpefelbHble OTKJIOHEHHA YKa3aHHbIX IOBEPXHOCTEH COOTBET-
cTByI0T VI-VIII CTerneHs TOYHOCTH.

Ocoboe BHHMaHHE IPH IPOBEPKE H3MEPHUTENBHOIO YCTpPOHCTBA
VIOENSIOT JaTurnKaM CTaHKa. KpoMe BHeHIHEro OCMOTpa, peryiupoB-
K{H XOJa YYBCTBHTEJIBHOrO 3JIEMEHTa H3MEpSIOT COIIpPOTHBJIEHUE
MeXOY BBIXOAHBIMHM 3a)KMMaMM JaTuiiKa C ITIOMOIIBI0 OMMeETpa.

IpoBepKy Bcero H3MEpUTENILHOI'O YCTPOMCTBAa MPOBOIAT IO
KOHTPOJIBHOMY TecTy. B KauecTBe mpocTeMiliero TecTa MCIONb3YIOT
3NTeKTPUUECKUI CUTHaJI ONpeNesieHHOH YacTOThI U BEJIMUMHBI, KOTO-
pBI ITOZAIOT Ha BXOJ H3MEpPHUTENILHOT'O0 YCTPOMCTBa OT reHeparopa
CTAaHIAPTHBIX CHUIHAJIOB, HanpHMep, reHepaTopa HU3KOMH YaCTOTHI
Ilpy HcXOogHOM FMOJIOKEHHMH OpraHoB YHOpPaBJIeHUA uU3MepH-
TEJBHOTO HyJIbTa 3TOT CHTHaJI BHI3bIBaeT NOKAa3aHHUA UHIMKATOPOB
aucbananca. CpaBHeHMe MNOKa3aHMH HHAWKATOPOB C 3a{aHHBIMH
B KOHTPOJILHOM TecTe 3HaueHUAMM OIlpefeNideT HUCIIPaBHOCTh U3Me-
pHUTEJILHOIO yCTPOICTBa,

B TexHHYeCKOM OMNMCAHMM U WHCTPYKIMH MO 3KCIUIyaTalMy He-
KOTOPBIX MOZejlell OaJlaHCHPOBOYHBIX CTAHKOB KOHTPONBHBIA TECT
He MPUBOOUTCA. B 3TOM cliyuae NpoOBEpPKY U3MEpPUTEIbHOI'O YCTPOU-
CcTBa TMPOBOAAT cienyoumm obpazom. Ha Bxonm U3MepHUTENbHOTO
MyJIbTa BMECTO JAaTUMKa HOLKJIIOUAIOT TeHEepaTop CHUHYCOHAANBHBIX
curHayoB. IToaGHpPalOT TaKoe HaNpAKeHHe BHIXOOHOTO CHUTHANa re-
HepaTopa, KOTOPOe BLI3OBET CpefHee IOKa3aHHe MHAUKATOpa IHUC-
Gananca, HanpuMep, 50 peneHuil. JTO HanpsOkeHUe MPUHUMAIOT 34
KOHTPOJIbHBIH TecT. B panpHeilieM o HeMY KOHTPOJIMPYIOT HCI-
PaBHOCTL M3MEPHUTENILHOrO YCTPOHCTBAa B IpOLECCe SKCIUTYATAIUH.
YacToTy KOHTPONLHOT'O CHI'Hajla BBLIOHPAIOT U3 HOIYCTUMOIO OHa-
Ma30Ha YacTOT CTaHKA. Y CTAHABJIMBAIOT MHUHHMAJILHYIO, CPEIHION U
MaKCHUMAaJbHYI0 pPabouyio YacTOoTy K3MEpHUTEJIRHOTO YCTPOICTBA.
ITOT e CUTHAI UCIOAL3YIOT HJIA NPOBEPKH paGoThl HHAHKATODA
yria gucbananca, Hapumep, CTpoBOTPONA, a TAKKe OpraHoB YIIpaB-
JIEHUs U3MEPUTEJILHOTO ITyJIbTA.

Onsa KOMIUIEKCHOH IPOBepKH BceX GMOKOB HM3MEpPHTEIBHOIO
yCTpOMCTBa COOMpAKOT Gosee CIIOXKHYH BHEIIHIOW 3JIeKTPUUECKYIO
cxemMy, MMHTHDYIOLIYI0 paboTy GallaHCMPOBOUYHOTO cTaHka. Brerm-
HAS DJIEKTPHYECKAs CXeMa BKIIIOYAET r'eHepaTop CHUTHAJIOB, HEeiUTe-
M HanpsbkeHus, ¢daszoBpalaTesiy, U3MepPUTEIH HAPSIKEeHNH U pas-
HocTH das.

Tlpu HanuuME JOMOHUTENBHBIX YCTPOUCTB B CTaHKE [IPOBEPAIOT
nx GYHKHIPOHUPOBAaHNWE U COOTBETCTBHeE MacIOpPTHRIM HaHHbM. Ha-
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IIpUMeED, OMNMpeneNfaloT JaBlieHHe, pacxof, KOJIMYecTBO Maciia B CHC-
“TeMe CMa3KH WK paGoTy KOPPEeKTHPYIOLIEero yCTPOHCTREa.

OneHka HOPMBI TOYHOCTH CTaHKa. 3aKTIOUMTENLHBIM 3TarioM
IIOATOTOBKM CTaHKa K paboTe SBIISETCA OLUEHKA HOPMBI TOUHOCTH
-cornmacHo 'OCT 20076—74, npoBogumMas ¢ IIOMOUIBI0 IBYX KOHT-
PONBHLIX POTOPOB, MAaCChl KOTOPLIX COOTBETCTBYIOT HIDKHEMY H
BEpPXHEMY 3HaUeHHUAM MaclOPTHOTO JHAlla30Ha Macc,

- KoHTponsHbIA pOTOp NMOArOTABIMBAIOT K GaaHCHpOBKe, ycTa-
HaBJIMBAIOT U 3aKPEIUIAIOT Ha OIIOPAX CTAaHKa, COSANHAIOT ero ¢ Ipy-
 BOOHBIM yCTPOMCTBOM. JIJig GajlaHCUPOBKH KOHTPOJIBHOTO pOTOpa
HCIIOJIB3YIOT OCHACTKY, OTBEYaloNyl0 TpeGOBaHUAM 3aBOJa-U3rOTO-
BUTENA CTaHKa. JenalT HeCKOJIbKO MPOOHBIX MYyCKOB pOTOpa A
IpoBepKH (PYHKIHWOHHPOBAaHUA CTaHKa., JIIUTensHOCTs paboThl
cTaHKka repen GalTaHCHPOBKOI KOHTPOJHHOI'O POTOPA JOJBKHA COC-
TaBJAThH He Menee 30 MuH. '

TMMpoBOAAT NpenBapHTENbHYI0 HACTPOHKY CTaHKa Ha GanaHcu-
POBKY KOHTDOJIEBHOTO poTOopa. MeTomuka npegBapUTENbLHON HACT-
poiikn OyneT paccMOTpEHa HIDKe, ‘

C moMoOUIbI0 KOHTPOJBLHBLIX I'Py30B METOAOM KpPYrOBOro ob-
X042 0 BOCHMM TOUKaM B IUIOCKOCTAX KOPPEKIUHH OIPEReTisiioT
MIOKa3aHMA HMHAMKaTopa nucbajiaHca B IUIOCKOCTAX H3MepPEHHS.
s onpenenesns SUcO6AJIaHCOB KOHTPOJILHOrO POTOPA HPUMEHAIOT
IBYXIUTOCKOCTHYIO MJIM CTATHKO-MOMEHTHYI0 GallaHCHPOBKY.,

PaccuuTHIBAIOT 3HAYEeHHE U YIibl OUCGAaHCOB pOTOpa B IUIOC-
KOCTAX Koppexumuu. IIpoBOAAT KOppPeKTHPOBKY Macc, NOOHUBasaCh
MHHUMaJIBHBIX MOKa3aHHUH HHIANKATOPOB TUCOATaHCOB.

YcTaHaBIMBaA NOCIENOBATENIBHO B Pe3bOOBEBIE OTBEPCTHUS KOHT-
pOJNbHBIE I'PY3bl, CO3TAN0UINE CTATHYECKYI0O 1 MOMEHTHYI0 HeypaBHO-
BellleHHOCTh, METOAOM KpPYFroBOro 00X0Ja HaXONAT OCTaTOYHbIE
aucOasaHChl.

ITo dopmynam (6) paccuMTHIBAIOT CMellleHHe ocell KOHTPOJIBHO-
ro pOTOpa B INIOCKOCTAX ONOp cTaHka. [TojyyeHHble 3HAUEHNA CPaB-
HHUBAalOT C TNACIOPTHHIM IOPOTOM UYBCTBHTENBHOCTH OaTaHCHPO-
BOUHOT'O CTAHKA U OINPENENIAIT HOPMY TOYHOCTH CTaHKA.

OueHKy HOPM TOYHOCTH XOPE30HAHCHOTO OalaHCMPOBOYHOIO

. CTaHKa C Lemnblo pasfiefieHus IUIOCKOCTell KoppeKUuM II0 CXeMe 4,

b, ¢ IPOBOOAT TakKe C NMOMOUIBK KOHTPOJIBHBIX pPOTOpORB. ITocie
BBIIIOJIHEHHA HeoO0XoAMMOH  HaJlaHCHPOBKHM KOHTPOJIBHOTO POTOpA
10 MHHUMAJIFHBIX MOKA3aHMI MHAMKATOpA THCOaaHCa B IUIOCKOCTH
KOPPpEeKIHH YCTAHABJIMBAIOT KOHTPOJNBHBIA rpy3. ITo moxasaHuaAm
WHIWKaTOpa OyucbajaHca poropa ¢ KOHTPOJBHBIM IPy30M CYOAT O
MaclopTHOM IOpore YyBCTBUTENIBHOCTH CTaHKa (IIpY MaKCHMAaJlb-
HOM YyBCTBUTEJIbBHOCTH H3MEPHUTEJIBHOT'O YCTPOHCTBa) M TOUHOCTH
nokasanuit. I[Tojyuaemas BenuunHa HA HHOMKATOPE HOJLKHA COOT-
BETCTBOBATh Macce KOHTPOJIFHOTO I'Py3a B JaHHOM IJIOCKOCTH KOp-
peKIumu.

B GanaHcHpoBOYHBLIX CTaHKaX ¢ OCEBBLIM IIPHBOAOM OLIEHHBANOT
TOYHOCTH NPUBOAHOro Bana. Msmepsior hakThyecKue pasMepsl pa-
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Gounx 1opepxHOCTei Baja ¥ ero aucGananckt. JucbaitaHcs npUBoa-
HOro Baja HAXOOAT C TIOMOILUBI0 TIOJIHOCTBIO COAJIaHCHPOBAHHOT'O
KOHTPOJIBHOTO POTOpA, HampuUMep, Ha CTaHKe C JIGHTOYHLIM IIpHU-
BOOOM.

Ilpu coenMHeHHH NPUBOIHOTO Bajla ¢ KOHTPOJIBHBIM POTOPOM
BO3HMKAIOT JUCOATAHCH] 32 CYeT MOTPENIHOCTH COeIMHEHUA M COo-
CTBEHHOI HEYPaBHOBEILEeHHOCTH Bana. JJIa olpefneNeHusa 3THX JUC-
fanaHcoB HCIONIB3YIOT MOAYIBHYIO OAJaHCHPOBKY IO ABYM cBop-
kaM. BTopylo c6OpKy Bajla ¢ pOTOPOM MPOBOOAT NPH APYTrOM KX
B3aHMHOM I10JI0’KeHUH, oOLIYHO o yriom 180°.

Mo pesynbTaTam HCIBLITAHMHA CTAHKa COCTABJIAIOT TeXHUYECKHH
aAKT, CHYXallHil OCHOBaHHWEeM IJIf BBOJIa B 3KCIUIYATAIIMIO NAaHHOTO
CTaHKa.

6.2. HACTPOHMKA BAJIAHCHPOBOUHOT'O CTAHKA

HacTpolikoii OGallaHCUPOBOYHOTO CTaHKa Ha3bIBAKT IIpoLecc,
BKITIOUAIOLIMHA MeXaHHM4YeCKYI0 peryiIMpoBKY NpuBoIa poTopa,
YCTaHOBKY 3JIEMEHTOB KpeIUIeHUd, pa3felieHHe IUIOCKOCTeH Kop-
pexuMH H TapUpoOBaHWEe HM3MepHUTEeNbHOro ycrpoicrsa. B mpouecce
HACTPOMKH CTaHKa YTOYHAIOTCH TeXHUYyecKHe TpeGoBaHus Ha GanaH-
CUPOBKY, NapaMeTphl TEXHOJIOTUYECKOTO MpoHecca GalaHCUPOBKH,
npucrniocobieHnit ¥ HMHCTPYMEHTa, HOpPMBbI BpeMeEHH Ha OanaHcu-
pPOBKY. -

TTpH MoAroTOBKe CTaHKA K HacTpoiike cOOUPANT TApHPOBOYHBIM
poTop, HeobxoaUMBbIe NPHUCHOCOOHEHHA, NPOBOAAT BXOLHOI KOHT-
poJib JeTaniell, MHCTPYMEHTa, BCTIOMOrATeNbHbIX MaTepuaioB COT-
JIacCHO TPeOOBaHMAM TEeXHHUECKOU mokKymeHTtauuu, aMmepsiorT mac-
cy, NOJIOXKeHHe LIEHTPa Macc, MOMEHThI MHEPLH U Te0MeTpHUECKHe
pasmMepsl poTopa, HeoDXOAMMbIe AJIA HACTPOHKHU cTaHKa. [TpoBOZAT
TeXHUYEeCKOoe 0OCIy>XKUBaHHe CTaHKa.

BanaHcrHpoBouHble npucnocoGIeHUs U TAPHPOBOYHBIA POTOP yC-
TaHaBJIMBAalOT Ha cTaHKe B TpeGyemoMm mnonoxenuu. OcobGoe BHH-
MaHHe crenyeT obpalaTth Ha peryJIMpoBKY MPUBCa poTopa 3ape3o-
HAHCHOTO CTaHKa NPH HAIWYMM OOJIBIIOI MapasuTHON MacChl.

Yacrora BpallleHHA poOTOpa Npu OalaHCHPOBKE BIHAET Ha TOY-
HOCTh HACTPOMKM CTaHKa, YCTOMUYHMBOCTH NMOKA3aHUI HHAUKATOPOB
AncbanaHcoB, MOIIHOCTL W BpeMs, 3aTpaulBaeMo€ Ha pPacKpyTKY
poropa. FwkHull 1Uana3oH YyacTOT BpauleHUsl oTpaHuYeH coGCTBeH-
HLIMH YacTOTaMM KosebaHMIl GallaHCHPOBOYHOr'O YCTPOMHCTRA C Po-
Topom. BanaHcupoBka BOIM3M COGCTBEHHBIX YaCTOT 3aTPY/HEHa U3-
38 BO3HHMKAIOUIMX PE30HAHCHLIX ABJIEHUI B KonebaTenbHO| cucteMe
craHka. [ToaToMy uYaCcTOTY BpallleHUA pOTOpa clefyeT BhIGHpaTh B
3...6 pa3 Gonblle MaKCUMaJIbHON COGCTBEHHOI YaCTOTHI GajlaHCH-
POBOYHOTr'O YCTPOHCTEA.

Co6cTBeHHbIE YACTOTHI HE TPYAHO OLEHHUTE 3KCIEePHMEeHTATBHBIM
crtocoboM. PacTopMakuBaieT ofHy OMOpY CTaHKa, OTBOIOAT ee A0
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yHopa K cTolike U oTnyckaiT. Onopa 6yaer coBepiiars CBOOOIHEBIE

KoneGanms. HaxopmaT wncno Konebauuit n 3a BhIOpaHHbBIN npome-

)XyTOK BpeMenH ¢. ITo dpopmyne Iy = nft, ONpeneJIAIOT ePBYIo cob-
cTBeHHyI0 uactoTy. To xe noa'ropmo'r Ui OPYTOH ONOpH! CTaHKa

U HaXOOAT fp=n/t g.

BepxHuii Auara3oH YacTOT BpallleHHA OrPaHW4YeH MOLIHOCTBHIO
MPUBOAHOTO 3NEKTPOLBHIaTeNIsT U BPpEMEHEM Ha PacKpPYTKY ¥ TOp-
MOJKEHHe pOTOopa. B 3aBUCHMOCTH OT >KECTKOCTH pOTOpa Ha BBICO-
KHX YacTOTax BO3MOXKHBLI ynpyrue gedopmauun ero ocu. Jlna Ber
Gopa ONTMManbHOH YaCTOTHI BPAIIEHHA IPOBOAAT IYCKH pOTOpa
Ha pasJIMYHbIX JaCTOTax.

OTperynupoBaB NPUBOLHOE YCTPONCTBO, NMPOBONAT NpenBapu-
TEJILHYI HACTPOMKY HM3MepHUTEeNIbHOro IyjkTa cTaHKa. [IpemBapw-
TeJIsHAsA HACTPOMKA 3aBHCHT OT THIIA OaJlaHCHPOBOYHOT'O CTaHKa.
OCHOBHBIMH ONEPATUAMH ABJIIAIOTCA:

YCTaHOBKa JUAara30Ha 4YaCTOThI BpallleHUs pOTopa;

HacTpoiika (PHIbTpa B pE30OHAHC (JIf CTAaHKOB C naﬁnparem.m,x-
MM YCHWIHTEIIAMH) §

paszesieHre IOCKOoCTeH KOppeKIMH (/I CTAHKOB ¢ IeNbi0 pas-
JieleHuA INIOCKOCTelH KOppeKIMH 110 cxeMe a,-b, ¢) .

YcraHOBKY AHana3oHa YaCTOThI BpallleHWA IIPOBOJAT NEepeKIIo-
yaTeseM JMalla30HOB Ha M3MEpPUTEeJILHOM ITyJibTe CTaHKa. Ecmi uac-
TOTa BPAlIeHUA POTOpPA JIEXKUT OJXHOBPEMEHHO B ABYX COCEIHUX AU-
ana3oHax, TO IEepPeKJIIoYaTeNIh YCTaHABIKWBAIOT Ha BRICIINI AHAaMa30H.

HOna npoBedeHMAa HacTpoHKH (HIBTpA B pe30HaHC C YacCTOTOH
BpallleHHs1 BHOCAT HeYPaBHOBeEILEHHYI0 MacCy B INIOCKOCT: KOppeK-
IHM TapMpOBOYHOI'O poTopa. BKiIOUaloT NPHBOA M Ha NOCTOSHHOM
4aCTOTe BPALEHHA OMNPEHeNsAioT MOKa3aHWA MHAWKaTopa AucGanaH-
ca. Ecnu nokxasanus BLIXOMAT 3a Npemebl MIKajikl UK GIU3KHY K ee
Hayajy, TO ¢ ITOMOIUBK NOTEHIMOMeTpa Macuiraba 1 nepekJiroyaTe-
Jeit yCTaHABIUBAIOT ITIOKAa3aHUA Ha cepefuHe umikaiwi, [lnaBHO noBo-
pauiBasg PyYKY HaCFTpoOHKHU (GuIbTpa, HAXOIAT TaKoe ee ONQoXKeHe,
HpH KOTOPOM INOKAa3aHUA GYAYT MaKCHMAIBHBIMH. JTO ITOJIOXKEHUE
He JOJDKHO JIeXaTh Ha Kpao iKajkbl. [Ipyu HacTpoiike GUILTpa MIOML-
3yIOTCA TaKiKe NepeKIIoYaTelAMI U IOTEeHIHOMeTpamMu MacuiTtaba,
9roOBI MOKAa3aHNA MHOWKATOpa He BRIXONUNH 32 IIPeNelibl KAaNbI,

BanancupyioT TapUpOBOYHEIN POTOP MO MUHMMAIBHBLIX ITOKa3a-
HUIT MHAMKaTopa aucbanancoB. OnpefenAIoT OCTaTOUHbIEe JucOanaH-
CBbI B IUTOCKOCTAX M3MepeHns. 3HaueHUdA 3THX AUCcOanaHCoB JODKHBI
ObITh B 2,5 pa3a MeHbIlle IOMYCTUMBIX AMCHaNaHCOB pOTOpa, 3a0aH-
HBIX TeXHIMECKHMH TpeOoBaHNAMU.

IlpenBapuTenbHad HACTPOHKAa HAOPE30HAHCHBIX OaNAHCHPOBOU-
HBIX CTaHKOB COBINAJZlaeT ¢ OKOHYATENBHOMN HACTPOIKOI Ha GanaHcy-
POBKY pOTOpa OIpeNelIeHHOH MacChl U reOMETPUH.

Paspernerue rrockocreil KOPpPEeKLMH 3aPE30HAHCHBIX OajlaHCH-
POBOYHBIX CTAaHKOB NPOBOIAT ABYMs criocobamu. ITo nepBomy crio-
coby pa3sfesnfAIoT INIOCKOCTH IJIA ABYXIUIOCKOCTHOM GalaHCHPOBKH.
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BTopoi#i croco6 NpHMEeHAIOT NpU CTaTHKO-MOMEHTHOH GalaHcH-
poBKe. ’

- Ilepevili cnoco6. B 1-it IIIOCKOCTH KOppEKLMH HA paguyce 7
(puc. 6.1, @) NPHUKPEIUIAIOT TOYEYHYI) HEYPABHOBEIIEHHYI0 MAacCCy
m,, CO3AAWILYI0 IOITyCTHMBIN HaYAIBHLIN nucOajiaHC B 3TOH IUIOC-
KOCTH.

Bxmouaror npuBop cranka. Ha ycranoBuBmIeiicsa uacToTe Bpalile-
HUA OKOHYAaTeJIbHO HACTPAaHBalT (PIIBTP B PE30HAHC € 4aCTOTOM
BpatteHns. Jlepexsrouarens, YKa3bIBAOIMHA IUIOCKOCTh U3MEPeHHA,
NepeBOJAT B NOJNOKEHHe U3MEpeHUus AUCOaIIaHCOB 2- ITOCKOCTH.
3anHCBIBaOT MMOKa3aHUs HHANKAaTopa nucGaiaHca B 3TOM IIOCKOC-
TH Az, o - BPalllasg PyuYKy HACTPOHKH, HAXOAAT TAKOE €€ INOJIoKe-
Hue (He KpaliHee), PM KOTOPOM HaGIIIOIAIOTCA MUHMMAJIbHBIE ITO-
Ka3aHuA UHAMKaropa A, . . 3aliChIBAIOT 3TH MMOKa3aHusA. [IpH Ha-
CTPOMKE UCHOMNBL3YIOT TAIOKe IIepeKIIouaTeNIu Macuitaba u ¢assr gaT-

UMKOB 2-# IJTOCKOCTH U3MEpeHU .

BeIK/II0YAI0T IPUBOL CTAHKA, OCTAHABJIMBAIOT POTOP, CHUMAIOT He-
YPaBHOBEIIEHHYI0 Maccy m, . Bo 2-if miockocTu KoppeKuun Ha pa-
Auyce r, NPHKPEIUIAIT TOYEUHYI0 HeyPaBHOBEIUEHHYI Maccy m, ,
CO3MAKINYI0 AOIYCTUMbIN HaUYaIIBbHEIN JUCOAIAHC B 3TOMH INTOCKOCTH.

Bximoyatlor npuBom craHka. [lepekiouaTens, yKa3bIBAIOLIM
TUIOCKOCTh U3MEPEeHH, NePEeBOAAT B IMOJIOKEHHe U3MepeHHsa qucha-
JIAHCOB 1-H INIOCKOCTH. 3aIMCHIBAIOT MTOKAa3aHUA uHANKaropa B 1-¢1
IUIOCKOCTH A,M axc+ Dpalllag PYUKy HacTpoiku 1-if miockocTH
M3MepeHHs, HaXONAT ee II0JIOKeHHe (He KpaiiHee), NPH KOTO-
pPOM HabMIOIATCA MUHMMAJIBHBIE [MOKA3AHUA WHIUKaTOpa nucba-
nanca A, .. 3anuCHLIBaOT 3TH NoKasaHua. Ilpu HacTpolike Hc-
[TONb3YIOT IIEPEKIIIoUATENN H PYYKH TOJAbKO 1-H IIIOCKOCTH u3Me-
peHMs,

BBIKJIIOUAIOT NPHBOJ CTAaHKA, OCTAHABIHBAIOT POTOP, CHUMAIOT
HeypaBHOBellleHHYI0 Macey m, .

PaccuutbiBaoT x0adunHeHTh yMeHbIIeHNs B3aUMHOrO BIIHS-
1M TUTIOCKOCTER KOPPeKILUH 1o GopMynam:

Ky = AlMaKC/AlMHH;
Ka = A2M3KC/A2MHH°

@

1y Mg ], My P

= =

{; [P}
4)

Puc. 6.1. Pacnionoxenue TOYCYHBIX HEyP3aBHOBEHICHHBIX MACC

m

s DL

Q9
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TIpumep. INoxazanna unnuixkaTopa aucGananca B 1-B [UIOCKOCTH, BhI3BaH-
HBIe TOUEUHOI HeypaBHOBEIEHHOII MACCOi BQ 2-i1 IUIOCKOCTH, A0 pa3sfeileHus
IUIOCKOCTEH KOPPeKUMH IIPH MCXOOHOM (HYJEBOM) NOJIOXKEHUH PYYKH HacT-
poiiku 1-# rockoctu paBHb 80 menenuii. [lokasanua wHANMKaTopa pucbananca
B 1- mIoOCKOCTH nocne pasgeseHHsA IUIOCKOCTed KOpPPeKIMH NpH pyuyKe HacT-
POHKHM B MONOXeHHMH 6" cocraBnawT 4 nenenus. Bzaumuoe BnuaHue gucba-
naHca Bo 2-H IUDIOCKOCTH Ha NOKa3aHMe HHOMKaTopa pucbanauca B 1-i1 rockoc
TH yMeHbUInIoch B 20 pas:

K,, =80:4 =20.

Bropoii cnoco6. B nByX IUIOCKOCTAX TAapMpPOBOYHOI'O pPOTOpPA
MPHKPEIUIAIT TOYeYHble HeyPaRHOBEIIeHHbIe MacChl 7, U m, Ha pa-

auycax ry HWr, , KaK NIOKa3aHo Ha puc. 6.1, 6, co3naroumnie MoMeHT-
HYI0 HEYpPaBHOBeIIeHHOCTh. 3HaueHue INIABHOTO MOMEHTA [OMyCTH-
MBIX HaUaJIBHbIX AUCOaIaHCcoB

M,

Dnay

BxrouaroT IMPUBOJL CTaHKa, HaCTPaMBalT QHUIIBTD B PE3OHAHC C
yacTOTOH BpallleHHA poropa. [lepekioyaress IUIOCKOCTeN H3Mepe-
HUA YCT2HABJIMBAIOT B [OJIOXKEHNE 1-if INOCKOCTH M3MepeHUA. 3alu-
CHLIBAIT MOKAa3aHMA MHAMKaTopa gucGanaHca B 1-# mockoctu. Ile-
PEBONAT IepeKITIouaTeNlb B MOJIOXKeHNe H3MepeHus nucbanancos 2-i
IUTOCKOCTH ¥ (DMKCHPYIOT MOKa3aHWsA MHAMKATOpa B 3TOW IUIOC-
KOCTH.

=myrily v myryl,.

Mo noxkazaHHAM B 3THX IUIOCKOCTAX BbIOHPAIOT IJIOCKOCTH K3-
MepeHHs TJIaBHOTO BEKTOp2 M IJIaBHOTO MOMEHTa IucbasiaHCoB.
3a mIOCKOCTh U3MEpPEHHA TIaBHOI'O BeKTOpa AucOallaHCOB IIPUHU-
MaloT Ty IUIOGKOCTh, B KOTOPOH 3aKCHPOBaHBI MEHbIIINE [TOKa3a-
HUA MHOUKATOpa IpX MOMEHTHOH HeypaBHOBelleHHocTH. Hanpu-
Mep, MHAUKaTop AucbaNaHCcoB MMoKa3biBaeT B 1-if mockoctu 40 ne-
JIeHHMI, a Bo 2-if IIocKOCTH nokasniBaer 70 memnewuii. 3a INIOCKOCTh
U3MEpEeHHA TIJIABHOTO BEKTOpa CJIEAYeT NMPHMHATH 1-10 IUIOCKOCTH.
B oTHeNBHBIX CIIYyYasax IUIOCKOCTH U3MepeHUs BhIOUPAIOT 110 APpYTrUM
" KpUTEpUAM.

YcTaHABIIMBAIOT NEPEeKIoUaTelNlb IUIOCKOCTEH M3MepeHns B BbIO-
paHHOe MOJIo)KEeHHe, HampuMmep, B 1-10 ILTOCKOCTh. Bpamasa pyuky
HACTPOMKM 3TOM INTOCKOCTH, HAXOZIAT TAKoe ee IONIoXeHKe, IIpH KO-
TOpOM Hab)IOAIOTCH MUHMMAaJIbHBIE IOKA3aHUA HHAKKATOpa Aucha-
naHca. 3amuchIBAIOT MOKA3aHUA MHAMKATOpA A0 U T0Cie HACTPOHKH.

BLIKIHOUAIOT IIPUBOJ, CTaHKa, OCTaHABIHMBAKT POTOP, CHHMAIOT .
Maccel my Um,. ’

CraTHueCcKyl0 HeypaBHOBENIEHHOCTh Ha TAPHPOBOYHOM pOTOpE
CO3a0T C MOMOIIBI0 OJHON MM OBYX HEYpaBHOBENIEHHLIX MacC.

Ha mexornopHoM poTope NPUKPEIUIAIOT TOUEYHYI0 HeypaBHOBe-
IIeHHYI0 MAacCy m, Ha pafuyce r, B IUIOCKOCTH, IIpOXOJAuIei yuepes
ero LHeHTp Macc.

Ha KOHCONBLHOM pOTOpE AHTUIIAPAIIIENIBHO IPHUKPEIUIAIOT IOBe
TOueYHble HEYPaBHOBEINEHHBIe MacChl M U M, Ha paauyacax ry, r;
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B NBYX IIOCKOCTAX (cM. puc. 3.6). 3HaueHN:A MacC pacCUMTBLIBAIOT
no ¢opmysiam

lZ

CT Hay gon —m) r ;
L

m2 =D .1 yay gomn m

my =D

Ha pByXKOHCOJIBHOM pPOTOpe NMPUKPEIUIAIOT IBe ToueyHnie Hey-
paBHOBEIlIEHHbIE MacChl m,, M, Ha Paguycax r,, r, HapaJIeJIbHO
IpYT OpYry B ABYX INIOCKOCTAX (CM. puc. 3.6) . 3HaueHUA MacC pac-
CUMTEIBAIOT 110 opMynam:

IZ
ml—DCTHa‘IIIOH(ll-fIz)rI ’
ll

my =D ——
2 CT HAY NOMW (] +],) 5

BxroyaroT NpuBoj cTanka. IlepeKimoyarens IIOCKOCTH H3Mepe-
HUA IePeBOAAT B ITOJIOXKEHNE U3MepPEeHUs [JIABHOIO MOMEHTa aucha-
JIaHCOB (B HallleM IpuMepe 2-1 INIOCKOCTh) H, Bpalllad pYyYKy HacT-
POMKH 3TOH IUIOCKOCTH, YMEHBLIAIOT BIIMSHUE TJIABHOI'O BEKTOpa
OucOallaHCOB Ha MOKA3aHUA MHAMKATOpA BO 2-H INIOCKOCTH — ILIOC-
KOCTH HM3MEpeHWA IJIABHOTO MOMEHTa NUCOATaHCOB. 3aruChIBaOT
MOKa3aHUA HHANKATOPA A0 M NOCJe paslielieHHs IIOCKOCTe.

PaccunteiBaioT k03 (PUIMEeHThI YMEHbIIIEHUA B3aMMHOI'O BIIUA-
HUA IUTOCKOCTEH I10 TeM ke (popMyJiaM, UTO M NP JABYXIUIOCKOCT-
HO1 GalaHCUpPOBKe.

Tpu cratnueckoir OajlaHCUpOBKE B JUHAMHYECKOM pEXHME JOC-
TATOYHO BBINIOJIHUTH MEPBYIO YaCTh OIIE€PAliUH — HCKIIIOUHATE BIIMAHUE
r71aBHOTO MOMEHTA HA NOKa3aHus MHOHKATopa aucbhajiaHca B IUIOC-
KOCTH M3MepeHUs I'JIABHOTO BEKTOPA OUCOAIAHCOB poTopa.

Paspenemie miIoCcKoCTell KOPPEKIUH TOPE30OHAHCHBIX Danancu-
POBOYHRIX. CTAHKOB BBINIOJIHAKT ABYMA cniocobamu. ITlepBLIM crioco-
60M pasgenArT IUIOCKOCTH IIPY ABYXIUIOCKOCTHOMN GajaHCUpOBKe.
Bropoii crioco6 NpUMEHSIOT IIPY CTATHKO-MOMEHTHOI GajlaHCHUpOB-
ke. PasfeneHre rmnockocTeil KOppeKiWH B HOPE30OHAHCHLIX OGanaH-
CHPOBOYHBIX CTaHKaxX, LeIb pa3fielleHHUs IUIOCKOCTeH KoppeKiuyuu
KOTOPBIX BBIINOJIHEHA IO cXeMe a4, b, ¢, MPOBOAAT 110 reoMeTpudec-
K¥M pa3Mepam poTopa be3 ero BpallleHHs.

ITepeauviii cnocob. Tlepexiouarens MeTOIa OATTAHCHUPOBKU CTaBAT
B TOJIO’KeHHMe JUIA OBYXIUIOCKOCTHOH OaaHcupoBkH. B zaBuCHMOC-
TH OT crioco6a KOPPEeKTUPOBKM Macc mobaBrieHuneM (+) WM Che-
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MOM MaTepHaja (—) YCTaHABJIMBAIOT NEepeKJIoUaTesib 3HaKa B COOT-
BeTCTBYIOII[€e TOJIOKEHHE.

BBogAaT mauuble o Tune 6anaHcupyemoro poropa. [lepexmouare-
11 MeCTOHAXOXXIEHUA IUIOCKOCTeH KOPPEeKIMH CTaBAT B CIIEAYIO-
II{He TIOJIOXKEHWA: .

IJIsL MEXOTIOPHOTO PoTopa — OT OIOop K INIOCKOCTAM, T.e. K Ce-
pelifiHe POTOPa;

IUIA KOHCOJIBHOIO POTOpa — OT OIIOp B HalpaBJIEHHHM KOHCOIb-
HO# uacTH (00a nepeKIIIoUaTeisI CTaBAT B JIEBOE UIIH B IIPaBoe I0JIo-
SKEHWS) ;

VI JBYXKOHCOJIBHOTO POTOpa — OT ONOp K IUIOCKOCTAM, T.e.
OT CepeaviHbl POTOpa K KOHCOJIAM (OAMH IepeKIIIouaTesh CTABAT B
JIeBoe, a IpyTroii B IpaBoe NOJI0XXeHue) .

BBoOAT unClIOBBIE 3HAUEHUS TEeOMETPHUECKHX pa3MEPOB POTO-
pa, obo3HaueHHpIX Ha puc. 6.2 6ykeamu a, b, ¢, r. Pyukamu noren-
LIOMETPOB WK 1M POBHIMH NEPeKIII0YaTenaAMH HaOUpaioT 4YKuCIIo-
Bble 3HAYEHUA PAgMyCOB KOPPEKLWM 7y U 7, B MHJUIMMeTpax JJIfd
1-#1 u 2-i1 nnockocrteil. IloTeHIOMETPOM b HaOHUPAIOT YHCIIOBOE
3HaUYEHME, pPaBHOE PACCTOAHHUIO MEXAY IUIOCKOCTAMH KODpeKLHH.
TloTeHUMOMETPaMHU ¢ ¥ ¢ — PAaCCTOAHNA OT COOTBETCTBYIOIIHX ONOP
IO mIocKocTeM KoppeKimu, ITpy 3TOM BeIMUYMHBL a4, b, ¢ MOTYT
GBITH BBIpa’KEHbI B MIJUIIMETpax, CAHTUMETPax WIH MeTpax.

INepexioyaTesns AMana3oHOB 4aCTOT BpalleHHA CTAaBAT HA BBIO-
paHHBII guana3oH. JTOT XKe MepeKIIoyaTesb yKa3bIBaeT LieHy nelne-
HUA MHANKATOpa AucOaiaHca B H3MEPHTEIILHBIX YCTPOMCTBAaX.

Bropoti cnoco6. TlepekinouaTesb MeToa GaaHCHPOBKH CTaBAT
B TOJIOXKEHHUE 1 CTATHKO-MOMEHTHOH GaJIaHCHPOBKH.

TMepexsrouaTeny MeCTOHAXOXXAEHUA [UIOCKOCTEH KOPPEKLMU
CTaBAT B CJIEAYIOIHE [TOJIOKEHNA:

IJIA MEXOTIOPHOTO U IBYXKOHCOJIBHOTO POTOpa — OT ONOp K ce-
pennHe poTopa; ’

INA KOHCOJIBHOTO pOTOpa — OT OIIOP B HAIpaBJIEHUH KOHCOJb-
HoO!i yacTi (00a mepexIrouaTeNnd CTABAT B JIEBO€ WIIH IPABOE IOJIO-
xxeHue) . Ecnu ogHa MIIOCKOCTh M3MepeHUsT MOMEHTHOH HeypaBHO-
BEHNIEHHOCTH COBMAaZaeT ¢ OJHOI U3 OIop, TO COOTBETCTBYIOLMIL ITe-
PEKJIIoUATEe]Ib OCTAETCA B CPELHEM ITOJI0KEHMH.

BBopsaT reoMmerpuueckue pasmMepnl portopa (cm. puc. 6.2). Ha
1(POBOM MepexjIouaTese r; HaGHpAIOT WICIIO, paBHOe paauycy
KOPpeKIMH I'JIaBHOTO BeKTopa AaucOanaHcos. lepexsmouarenavu @
¥ ¢ HaGHpaIOT UKCNIa, paBHbIE PACCTOSHUAM OT IUIOCKOCTH KOpPpPEK-

7 2

a b c
1 %2
L — S
Puc. 6.2. TeoMeTphueckMe pazMepbl pPOTOpa,
HaGupaeMble Ha MyJbTe H3MEPHUTENBHOrO YCTPOil-
4 CTBa, BHIMOMHEHHOrO Mo cXeMe 4, 6, ¢
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1 Jlo KakxIoHd U3 orop poropa. Paccrosanue ¢ + ¢ paBHO paccTos-
o MexIy onopamu. EClH IDIOCKOCTh pacnonoxeHa Ha KOHCOJH,
0 ¢ - ¢ PAaBHO PacCTOAHHUIO Mexny onopamu. IlepBbiif UHAUKATOD
byJleT ITOKa3bIBaTh 3HAYEHHe M YroJl KOPPeKTHPYIoIeH Macchl Ho
1N1aBHOMY BEKTOPY AMCOAIaHCOB.

Bropoii uHaukaTop HaCTPauBalOT HA ITIOKa3aHUA MOMEHTHOM He-
ypaBHOBelIeHHOCTH. IlepexmiouareireM b HaGHPAKOT YMCIIO, PaBHOE
PACCTOSHHIO MEXAY IUIOCKOCTAMH KOPpPeKLuM CIaBHOI'O MOMEHTa
nucbanancoB. INepexiiouaTeneM r, HaOHPAIOT YKCIIO, PABHOE Pajiny-
Cy OIHOH M3 IUToCKocTel Koppekuuu. IIpu Takoii HacTpoiike HHAN-
Karop OyneT NnoKa3bIBaTh 3HAYEHME U YIOoJl KOPPEKTHPYIOLeil Mac-
Cbl TOJIBKO B BHIOPaHHOH IMIOCKOCTH. UTO6GBI HAITH KOPPEKTUDPYIO-

LYo Maccy B ApPYroil IUIOCKOCTH, HY>KHO BBITIOJHUTEL HECIIOKHBIT
pacuer:

Myy SMy,rafrs,

rae ry3 — paguyc KOppeKUyM B APYTo# MIOCKOCTH, YT0JI Macchbl m

OTIIMYaeTcA OT yrna m, — Ha 180°. Eciu u3MepsIoT TOIBKO I'IABHBIH
MOMEHT uc6anancoB, o NepeKIIIouaTeNsiMu 7, U b HabupaoT buk-

TUBHBIE YMCJIA, HAIPUMED, 7, = b = 100 mM. 3HaueHHA IIIABHOIO MO-
MEeHTa BEIMUCIIAIOT 1o hopmyiie.

MII = noxa3zanus uHouKaropa - yeua denernusn - 10 000 (r-mm?).

YéTanaBnrBawT NEepexIoyaTeNs 3HaKa(+/—) B COOTBETCTBYIO-
llee TTOJIOXKEHHE IJIA KaKAOH IUIOCKOCTH, a IepeKJIIouaTeNlb gUara-
30HOB YaCTOT BPAIleHUA CTABAT Ha BbIOPAHHBIN AMAIIa30H.

TapupoBaHue 3ape30HAHCHOTO OaNaHCUPOBOYHOrO CTAaHKAa —
MpoLiecC PETryJIMPOBKY CTaHKa, NPH KOTOPOM LIEHY [MeJIeHUS WHIW-
Katopa aucbanaHca CBA3BIBAIOT € €QUHHIIAMHU KOppEeKIMH, BhIGpaH-
HBIMU IS IUIOCKOCTEl KOppPeKIMH OIpenelieHHOro potopa. Ilpu
TADUPOBAaHMK CTaHKa IPOBOJAT pPEryIMPOBKY HMHAWKATOpa yria
Incbanaxca, ONpeNeNaioT:

TOPOT 4YBCTBUTELHOCTH IO 3HAUYECHHIO B yIiy aucbanaica;

HeHY JeNIeHUA MHANKATOPORB AucOaianca;

JIMHEHHOCTD 111 KaJIbl MHANKATOPOB;

IMATia30H NOKa3aHuil CTAHKA,

PerynupoBKYy WHAUKATOpa yIjla OucOaaHca BBINOJHAIT HA
CTaHKaX, B U3MEpHUTEJILHOM YCTpOICTBE KOTOPBLIX MMeeTcs daszo-
Bpalaress. B IIJIOCKOCTH KOPpeKIN# TAPHPOBOYHOTO POTOPA MIPUK-
peIrUIAIoT MaKCHMAaJIBHO IOIMYyCTHMYI0 TOYEUHYI0 HeypaBHOBeELlEH-
HYI0 Maccy IpOTHB HYNEBOH OTMETKH, HAHECEHHOH Ha poTope.
BrorouaroT IpuBoOX CTaHKA M HA IIOCTOSHHOM 4acTOTe BpallleHHs po-
Topa HaxoAAT Hudpbl METOK, COBIMAJANINHE ¢ UHAMKATOPOM YIJa
nucbananca. IToBopaunBasa pyuky d¢asoBpalnaress, NPUBOLAT e€ro
K HyJieBo¥ MeTke. Ilpu orpenesnieHun yriia nucbanaHca ¢ IIOMOIIBIO
Bpalamleiicss WKalbl HAXOOAT AeJIeHUA MOABIDKHON LKAl ! MOC-
JIO OCTaHOBKH POTODA ITOBOPAUM3aI0T BHEIIHIO KTy (HEeNOIBIDK-
HYI0) IO COBMEIEHUA C TTOIBYDKHON I KAIOMH.

B u3MepHUTENBHBIX YCTPOMCTBaxX € reHeparopoM ONOPHOIO CHI-
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HaJia ONOpHbIe TOKU cMmeuleHsl Ha 90°. CooTBercTBHE MeXay (dasa-
MU ONIOPHBIX TOKOB U OINpeNesieHHEIM YIJIOBBIM MOJIOKEHUEeM Ha Po-
TOpe HpH HEOOXOIUMOCTH MOXKET ObITh BOCCTaHOBIIEHO ITIOBOPOTOM
cratopa reHeparopa. B IUIOCKOCTH KOppeKIHM TapUpPOBOYHOrO Po-
TOpa IPHKPEILIAIOT TOYeYHYI0 HEYypaBHOBEIIEeHHY0 Maccy B yrIJio-
BoM rmonokenu# 0°. BKJIIOWAalOT NPUBOJM CTaHKAa M HAXOHAT Yroi
mucbananca. Ecnu ol He paBeH 0°, TO OTIIYCKAIOT BHHTHI 33KMMHO-
'O KOJBIIA, IOBOPAYMBAIOT CTATOP MEHEepPATOpa Ha 3TOT YroJl U CHOBA
3KUMAIOT BHHTEI. TOUHOCTS PeryJMpoBKH HHANMKATOPa AucGanaHca
NPOBEPSIOT NePeCTAHOBKOM Macchl Ha 90°,

Jnsa onpeneneHusa Nopora YyBCTBHUTEJIBHOCTH CTaHKa IO 3Haye-
HHK0 Opicbanasca B INIOCKOCTH KOPPEKUHH B TsDKEIOM MECTe Ha pa-
muyce r NPUKPEIUIAIT TaKylo TOUEUHYI0 HEYPaBHOBELIEHHYIO Mac-
ey m, .., KOTOpas IpH BpallleHMd POTOpa BHI3OBET HaMMeHbllee
H3MeHeHHe NoKas3aHuil MHAUKaropa gucbanarca. 9Ty Maccy Nomou-
PalT MpH HECKONbKHMX MPOOHBLIX IyCKax poropa. 3a HauMeHbllee
H3MeHeHne IOKAa3aHMH MHAWKATopa nucbOanaHca IPHHUMAKT OIHO
ZIeneHne mIKabl. [Topor YyyBCTBUTENBHOCTH IO HHCOAIAHCY paccud-
TBHIBAIOT 10 popMyIie

AD=m, au’k

IMopor 4yBCTBUTEIBHOCTH CTaHKa II0 yIiIy AucOanaHca HaXOOAT
¢ IIOMOMIBI0 TAKOM TOYEYHOM HeypaBHOBEILEHHOM MacChl, KOTOpasd
BBbI3BIBAET YCTONUMBBLIE MOKAa3aHWUA MHAMKaropa yriaa. B Tsokemom
MecTe B IUIOCKOCTH KOPPEeKIHH NPUKDEIUIAIT HA paguyce r 3Ty
Maccy m, BKJIIOYAlOT NPUBOA CTaHKa M (PUKCHPYIOT IOKa3aHUA
MHAMKaTopa yria. [TociiefoBaTeNbHO NepeMelalnT Maccy m 10 OK-
PYXXHOCTH DaJMyCcoOM r, ¥ HaxXOAAT TaKoe ee IOJIOKeHHe, IpH
KOTOPOM HabIII0A0TCA MMHMMAJIbHBIE M3MEHEHUsA yria mucbanan-
calty.,

Heny menenua MHOUKaATOpa AHcOAIaHCA ONPENeNAT KaK OTHO-
LIeHWe M3MeHeHUs U3MepAeMOoro 3HaueHus mucOananca K U3MeHe-
HHI0O TOKa3aHMi MHAuKaTopa. OOpaTHYI0 BEJIMUMHY LEHBI HeJIeHUA
Ha3bIBaIOT YYBCTBUTEIBHOCTRIO IO AucOanaHcy. B TaxenoMm mecre B
IUIOCKOCTH KOPPEeKIHMH Ha pajinyce r, HPHKPEIIANT quemylo Hey-
PABHOBEILIEHHYI0 MacCy m , BRI3BIBAIOINYIO JOITYCTUMBIH Ha4ambHbIA
muc6asaHC poTopa B AaHHONM IUIOCKOCTH KOppeKmnuH. BximouaroT
NPUBOJ, CTaHKA M (PUKCHUPYIOT [IOKA3aHUA MHAMKATOpa nucbanarca.
TTOICUNTHIBAIOT M3MeHEeHHe 3HaueHHsA AucOanaHca KaK Da3HOCTh
MEXAY DONYCTMMBIM HAYaJbHBIM M OCTATOYHBIM JHCOATaHCaMH M
H3MEHEeHUe NoKa3aHMil HHANKATOpAa IPH OCTATOYHOM U IOy CTHMOM
HauaJIbHOM JMcOajyiaHcax.

usMeHneHue 3Hauenus ducbananca
U3MeHeHue noKA3arull UHOUKaropa.

Ilena Oenenusn =

Ileny pesneHus U3MepAIOT B IpaMM-MIJUIMMETPaX Ha HejleHHe
(r'MM/nen) Wau CBASBIBAIOT C APYTMMH €OUHWUIAMH KODPPEeKIuH,
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HampuMep, KOPPeKTUPYIoHeil Maccoil, rIyOHuHOH cBepJieHUA M T.II.
IleHy IeeHMsT HCIOIb3YIOT AJIA OTCYeTa AHCOANaHCOB, eClly IKasa
VHAVKATOpA JIMHeiiHa BO BCEM JHAarla3oHe MoKa3aHMi CTaHKa.

Huana3zoHoM NoKa3aHUil CTaHKa Ha3LIBAIOT HAaMOONbLINH U Hau-
MeHbHINI nUcOalaHChl, U3MepsieMbie CTAHKOM B 3aJIaHHBIX YCJIOBH-
ax. HaubGonpuinit xucbasiainc ompenesnsiioT Mo NpenejbHOMY OTKIIO-
HEHHIO MMoKa3aHui MHOMKaropa aucbaranca. Haummenpmuit nucta-
JIAHC COOTBETCTBYET MHHHMAJILHO JOCTHXXHMOMY OCTaTOYHOMY IHC-
banancy.

JInHeiHOCTs WIKaIBl HWHAMKATOpa IucOaliaHca HaXOIAT OIBIT-
HBIM TyTeM. B TsoKenom mMecTe B IDTOCKOCTH KOpPpPeKIMH MOoCieno-
BAaTeJIbHO NPUKPEIUIAT 5..7 pas3iiuHbIX TOYEYHBIX HEypaBHOBE-
IIEHHbIX MacC. ¥ (PUKCUPYIOT ITOKa3aHWA MHAWKaTopa aucbanaHca
IIpU BpallieHny potopa. [ucbanaHesl, co3gaBaeMble 3THMH MacCaMu,
ZIOJDKHBI OXBaTbIBaTh BeCh IHANa3oH MMOKa3aHMWI cTaHKa. PaccuMThr-
BalOT LEHY OEejeHNus WHIWKATopa A KaKIOH HeypaBHOBELIEeHHOH
macce! I, , I,, ..., Hn U CPeIHIOI0 IIeHY OelleHUA B gualla3oHe IToKa-
3aHui o popmye

Oy, =y + 1 + .. +10).

HaxopAT OTKIIOHEHWEe OT cpeAHero 3HaueHHdA B MPOLEHTax IJIA
Ka)kKIOH HeypaBHOBELIEHHON Macchl

Bl _ () Ay oy
Hcp cp

Ecin OTKIIOHEHHE OT CpefHEro 3HaueHHs BO BCeX TOUYKAxX He
rpeBbluaeT 5%, TO MIKaNy MHAUKATOpa AucOaTaHCca CUMTAIOT JIMHEH-
Ho#1. B mpoTHBHOM cilyyae nuaria3oH MOKa3aHWl CTaHKa IeNdaT Ha
NOAMANAa30HbI, Tle COXPaHAeTCA JIMHENHOCTh H1Kabl.

TapupoBaHme cTaHkKa INpY CTATHKO-MOMEHTHOH OajlaHCHpOBKeE
MIPOBOISAT MO TJIaBHOMY BEKTOpPY M IJIABHOMY MOMEHTY InucOaiaH-
coB. B mnockocTAX KOppeKuuu MM U3MEpEeHUA IIPUKPEIUIAT To-
YeyHble HEyDaBHOBEIIEHHBIE MAacChi, CO3Ja0lIHe COOTBETCTBEHHO
CTaTHYeCKYI0 U MOMEHTHYI0 HeypaBHOBELIEHHOCTb. JHaueHHUsa Hey-
paBHOBEIIEHHBIX MACC PACCUUTHLIBAIOT MO TeM ke dopmyliam, uTo 1
TIpY pasfefieHnH IUIocKocTtell Koppekimu. Cam ripoliecc TapupoBa-
HHSA CTaHKa aHaNOTHYeH PAaCCMOTPEHHOMY BHILIE.

TapupoBanue GallaHCHPOBOYHOI'O CTAHK2 BBINOIHAIOT IJIA KaX-
IOl TUIOCKOCTH KoppeKiuH, IlosyyeHHble pe3yssTaThl 3aHOCAT B
KapTy HAaCTPOMKY GAJIaHCUPOBOYHOTO CTAHKA.

TapupoBaHue AOPE30HAHCHOro HAJIAHCHPOBOUHOIO CTAHKA COC-
TOHUT B BBHIOOpE II€HE] ZIeJIEHUA MHAUKaropa aucbananca, B crankax
OaHHOTO THUIa IIEHY [eJIeHUS MHAWKATOpa YKa3bIBaeT IIepeKrJIoua-
TeJdb OUAIA30HOB 4aCTOT BpauleHusa. OJHAKO OHA MOXXET OLITH He
yHOOHOM mnsa 6ajlaHCHPOBKM pOTOpa OaHHON MAacCChI U T€OMETPHH.
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ITosToMy Ha MyJIbTe U3MEPUTENBHOI'O YCTPOHCTBA MMEETCA IepeK-
JIoYaTesib YyBCTBUTEIIBHOCTH.

B mockocTH KOppeKLIMH TapUPOBOYHOTO POTOPA B THDKEIION
MecTe TIPHKPEeIUIAIT Ha pajuyce r TOUYEUHYI0 HEeypPaBHOBELUEHHYIO
Macey m, CO3AIUIYI0 JONYyCTUMBIH HayalbHBIN aucOananc. Brio-
YaIOT MPUBOM CTaHKA U (QHUKCHUPYIOT MOKa3aHUA MHANKATOpa nucha-
nmanca. Ilepexiiouaresib YyBCTBUTEJIBHOCTH YCTAaHABJIMBAIOT B HeOO-
XOOUMOe TIOJIoKEeHHe, Jalollee HanboJiblilee YHCIIeHHOe 3HaYeHne I10-
Ka3aHUH B Iperenax I Kabl.

Tpu GanaHCHpPOBKE Ha HU3KO YaCTOTE BPAllleHHA JIer KUX POTO-
POB HYYBCTBUTEJIBHOCTh CTAaHKAa MOXET ObITh HeJOCTATOUHOH HjifA
OCYIUECTBJIEHHA BBICOKOTOUHOHM OasaHcHpoBKU. Ins MoBBILIEHUS
YyBCTBUTEIHHOCTU CTaHKA JIEHCTBUTENbHbIE PATHYChl KOppPeKINH
3aMeHAI0T (PUKTHUBHLIMH, YMEHbIIEHHBIMU B IIPOHU3BOJILHO BHIOpaH-
HoM wMacmiTtabe. lleHa HeleHUA yMeHBLIAETCA HPOIOPLIMIOHAIIEHO
VMeHBIIEHNIO paauycoB KoppeKinu. HoBas ueHa peneHusa pucbOa-
naHca byger

Hoseas yena OenenHusn =

PUKTUBHDBLU paduyC KoppeKuuu
OelicT8UTEAbHBIU PAOUYC KODPPEKYUU

= yeHa OeneHus -

Ipumep. llena penennsa coctaBnsAer 2 r/pen. JleficTBHTeNbHBIE PaIHyChl
KOppeKIMH COOTBETCTBEHHO paBHbI: I, =150 Mm, r, = 200 mmMm. Beenem
bUKTHBHBIE paguycel: r, = 30 MM, r, =20 MM U OomnpeielIuM HOBYIO LUeHY fe-
NeHHUs IJIA KaKIOH IUIOCKOCTH.

Ilena genennia B 1-# IWIO0CKOCTH KOPPeKIHH 2 ——0- = 0,4 r/nemn.
15

20
Leua geneHus Bo 2-# INIOCKOCTH KOppeKnvM 2 *;0—0 = 0,2 r/men.

KoHuTpons kauecTBa HACTPOHMKH AOPE30HAHCHOTO OanaHCUpPOBOY-
HOT'O CTaHKa NPOBOMAAT € ITOMOILBI0 TAPHPOBOYHOro poTopa. B mtoc-
KOCTH KOPPEKIMYU B TSHKEJIOM MecTe NPUKPEIIAIOT TOYEUHYI Hey-
PaBHOBELIEHHYI0 Maccy. BKIIIOUaloT MpHBOJ CTaHKAa M (PUKCHPYIOT
MOKa3aHUA MHAMKATopa nucbananca. CpaBHeHHUe ITOKa3aHW UHIH-
KaTopa C y4eTOM LeHbI JeNeHUs ¥ BHECEHHOH MacChl C y4€TOM OCTa-
TouHoro aucbananca B AaHHON IUIOCKOCTH IIOKa3bIBaeT KauecTBO
HaCTPOVKH.

B npoiiecce HaCTPOIKK CTAaHKa HAXOIAT MPOAOCIDKUTEIIBHOCTD U3-
MEpHUTEJIPHOTO LMKJA. VisMepuTeNnbHbIM LUK BKIIIOYAET B cebn:
HACTPOHKY GANAHCHPOBOYHOIO CTaHKa; IOArOTOBKY poTopa K 6a-
JIAHCUPOBKE; pPasroH; CUMThIBAHME NOKa3aHWHA; TOPMOJXKEHHE; IIpe-
o6pa3oBaHHe MOKa3aHMi HGaNaHCUPOBOYHOTrO CTaHKa K BHAY, yAo06-
HOMY IUIf yMeHblIeHWs aucOanmaHcoB; IIpouMe OIMepaliy, Harpu-
mep, Tpebyemble A1 obecneueHNA 6e30MACHOCTH.
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Jlnsa vckioueHNs CyOBEeKTUBHBIX OLIMGOK HACTPOHMKY CTaHKa
BLINTOJIHAIOT HECKOJIBKO pa3.

6.3. BAJIAHCUPOBKA ITAPTHH POTOPOB

BanaucupoBKy HapTHH POTOPOB IPOBOISAT Ha ITOJIHOCTHIO HACT-
poeHHOM cTanKe. BHavase GanmaHcupymoT 5...7 poTOpoB, IIPOU3BOJIb-
HO BBIOGDaHHBIX W3 MApPTHM, TaK HA3LIBAEMYI0 YCTAHOBOUYHYIO I1ap-
THIO POTOPOB. BaJlaHCUPOBKY KaXXJIOr0 pOTOpa YCTAHOBOYHOH Iap-
THY BBIIOJIHAIOT CIEAYIOINM 0Opa3oM.

HsamepsroT 3HaueHWs W YIVIbl HAUAJIBHBIX OUCOasIaHCOB B Kak-
IO IUIOCKOCTH KOpPeKIHMN, PaccunThIBalOT 3HaUEHHMA KOPPEKTHUPY-
JOLIMX MAacc.

TpoBOAAT KOPPEKTUPOBKY MAacC U BHOBB H3MEPSIOT 3HAUEHHA U
yribl aucbanaHcoB poropa. Ecim mucbanamcer poropa Gonplue 1o-
NyCTUMBIX 3HaYyeHWi, TO OGaTaHCHPOBOUHBIA LMKJII ITOBTOPSIOT IO
TeX Nop, NoKa He BYAyT DOCTUTrHYTHI AOIycTUMEIe gucGaancer. On-
penesnAT OCTATOYHbIE JUCOAIAHCHI B INTOCKOCTAX KOPPEKIHMU POTO-
pa 3amaHHBIM criocobom. CHUMAOT POTOpP CO CTaHKa, BHOBbL yCTa-
HaBJIMBAIOT HAa CTAHOK U OINpPeNeISIOT OCTaTOUHbIe guchGanaHchl, ITOT
LHKII IOBTOPSIOT HECKOJIBKO pas.

Ilpy BeilonHeHNH paboT GUKCUPYIOT BpeMs, HeOGXOAUMOoe IJIA
npoBeneHNsa OaTaHCHPOBOUYHOrO LMKIa. Bpewms, HeoGxoguMoe 1is
HACTPOHKH CTAHKa, HE YUHUTHLIBAIOT.

BriumcisioT cpeiHue 3HAYeHWS x cp ¥ AHCIIEpCHE 0% coBOKyI-
HOCTH nonyqem-mlx SHAUEHMI X 1, X3, veep X

=n—(x1 t Xyt tx);

n*
xcp

2=—[ (1 =x )%+ (o= x ) 4o+ (x, —x ) ]

Io Tabn. 32 HaxopaT ko3dduumeHT CToiofeHTa ¢ K18 IPHUHATOH
ZIOBEPUTENIBHOM BEPOATHOCTU W, WICIa ONBITOB UM KOJIMYECTBA PO-
TOPOB YCTAaHOBOYHOM NapTHM . BLIUMCIAIOT 3HaueHue

Xo =X cp + t —;i' .

B pesynbrare pacueToB HAXOAAT CleAVIOIIUE BeIMUNHBI

HayanbHble JUCOAIAHCEH! TAPTHH POTOPOB;

OCTaTOYHble ANCOGANAHCHI MAPTUH DPOTOPOB IIPH OTHOKPATHOM
YCTaHOBKE Ha CTaHKe;

ocTarouHble AHcOaTaHCHI IIPY MHOTOKPATHOH YCTaHOBKE POTO-
POB Ha CTaHKe, IIPU pacueTe KOTOPBIX B KauyeCTBe 3HAYEHUE MPUHU-
MalOT CpefHNe 3HAUeHHA JJIA KaKI0I'0 pOTopa;

NPOJIOIHKUTENIBHOCTE GaTaHCHPOBKH OHOTO POTOPA HAPTHH, T.e.
CpefHsAsA HOpMa BPEMEHH Ha OTepaliuio.

o monyueHHBIM MaKCHMAaNbHBIM HauanbHBIM HucOaiaHcaM po-
TOpa yTOYHAIOTCH MapaMeTphl HaCTPONKH cTaHKa. OcTaTounble qucHa-
JIaHChI DY OTHOKPATHON yCTaHOBKE POTOPA Ha CTaHKe CiIyskaT 060-
CHOBaHMEM BBIGPAHHOI'O Croco6a KOHTPOJIA U MOPOTA YYBCTBUTEb-
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HOCTM cTaHka., OcraroyHble AUCOaIaHCHI NMPH MHOTOKPATHOM yCTa-
HOBKe POTOPOB Ha CTaHKe XapaKTepHU3YIOT MOTPELiHOCTH, BHOCH-
MbI€ CpeICTBAMH 6anancnpOBKu.

BorwiciieHne 3HaueHudt x - 4 0’ BBLIMONHAIT MO MPUKJIATHOMN
nporpamme 3.4. (c. 99). P

6.4. TEXHUYECKOE OBCJIYXNBAHUE

TexHuyeckoe OOCIYKMBaHHE CTaHKOB IJIA OUHAMHYEeCKOH 6a-
JIAHCUPOBKH B IIpOIlecCe 3KCIUIyaTalliM pa3fendAlT Ha TPHM BHIA:
eXeIIHEeBHOe, e)KEMECAYHOE U TI0JIYTO0BOE.

E>xxenneBHOe TexHMYecKoOe OGCIy’KMBaHHe NMpenyCMaTpUBaeT Oc-
MOTp YCTPOMCTB CTaHKa; IIPOBEPKY HAIEKHOCTH KpEIUICHHA €ro
3JIEMEHTOB; HPOBEPKY NPAaBWIBHOCTH PaboTbl OTHEIBHBIX Y3JIOB
(1aBHOCTL BpallleHHMs Baja, ‘KoneGaHHWH oNop M T.L.); OUHCTKY U
cMa3Kky paGounx HOBerHOCTeH CTaHMHELI, IIPUBOAHOTO U 6aJIchn-
POBOYHOT'O YCTPOJCTB.

TIpy exeMeCAYHOM TEXHMYECKOM OOCIY:KHMBaHMH IIPOBEPAIOT
TIPaBUIILHOCTE PaboThl BCeX yCTPOMCTB craHKa. Perynupylor u cMa-
3BIBAIOT NMPUBOZHOE YCTPOMCTBO, OUMINAIOT OT ILUIH H3MepUTesIh-
_ HBIM IMynsT cTanka. [IpoBOAAT KOHTPOJIb HACTPOMKHM CTaHKa II0 Ta-
PHPOBOYHOMY POTOPY.

IonyromoBoe TexHUUECKOeE o6cnyxanaHHe BKJIIOYAET IPOBEPKY
CTaHKAa U IPHCIOCOOIIEHUIT Ha COOTBETCTBHE MACIIOPTHEIM HAaHHBIM.
BrimonusaioT .Bce pabGoTh, HeoOXOmMMEBIE i BBOAAa CTaHKa B
sKcryarauio. ITpou3BOOAT 3aMeHy CMa3KH, NPOBEPHIOT CHIIOBOE
3JIeKTpoObOpPYHIOBaHIe, 3a3eMJIeHne, pabowie XapaKTepHCTHKH H3-
MEpUTENILHOTO IMyJIbTa U AATUMKOB, BHIMONHAIT HEOOXOAUMEIH NIpo-
dbmwraxTHueckuit pemoHT. HacTpanBalOT cTaHOK Ha GanaHCUPOBKY
pOTOpa OMpeneeHHOM MacChl ¥ TeOMeTpHM, OaTaHCHPYIOT yCTaHO-
BOUHYIO HapTHUIO POTOPOB.

Bce BuAbI TEXHUYECKOTO o6cny>xmsamm cranka o OopMIIHIOT
COOTBETCTBYIOIIMMHU JOKYMEHTaMMH,

TexHnueckoe 0OOCHY:KMBaHHE OCHOBHBIX Y3JI0B CTaHKa. Ilioc-
KYI0 CTAaHHHY OaJIaHCHPOBOYHOrO CTAHKA JOCTATOYHO MEPHOLUYECKH
OUHMIIaTh OT MLUIN, CMa3bIBaTh HAIIPABIAIOLE MaCIOM, IIPOBEPATH
HAZIEeXXHOCTH €e Kpelutenusa K pyunmamenty. Hepaboure noBepxHOCTH
CTaHVHBI KPACAT IJIA NPeNOTBPaIlieHs KOPPO3UH.

OnopHbie y3Nbl GalaHCHUPOBOYHBLIX CTAHKOB C FOPU3OHTAJILHOMN
OChI0 BpallleHHA TPeOyIoT MHHHMAJIBHOIO TEXHMUYECKOTO OOCIIy K-
BanuA. UX mocTaToYHO NepHoguuecKy IPOTUPATh K CMa3bIBaTh.

OnHaKo B Hpoliecce JINTENBHON 3KCINTYaTalK BO3MOXKHEI CIIy-
yaliple yZapbl IO ONOpaM, YTO MOXKeT BBISBATh meopmManyi, Tpe-
HIMHBI, 3200MHLI YIPYTHX 371eMeHTOB, [Tpy Hanruuy Ha JIEHTaX WIN
CTEpIKHAX 3a00MH, TPEIHH, INIyOOKHX LapariH, OCTaTOYHEIX aedop-
MalMit, a TAK)Ke PKaBUMHEBI OHU TNOAJiexar 3amMeHe. MeTonoM craTtu-
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YOCKOrO HACPYXEHWs Y IVHaMOMETPHUYECKHX OIop ONpeHesiioT
WOCTKOCTD.

IlNUHAETN CTAHKOB C BEPTUKANBHOH OCHIO BpallleHHA TPeOyIoT
T1114TeJIBHOTO TeXHUYeCKOro obciyskuBaHus. B mpollecce 3kcIurya-
TaUMU TIPOUCXOIUT M3HOC Bajla M noguwunauxkoB. HanGonbuee Bim-
AliMe Ha H3HOC OKAa3bIBAlOT MHOTOKpaTHblE MYCKH M OCTaHOBKH
IWNHH/IENA NMpy GajlaHCMpOBKe AeTaineil. BenuunHy M3HOCA M3MepH-

0T B MHKPOMETPAaX Ha ThICAYY 4yacoB paborel. CornacHo Kiaccam
HM3HOCA HIMMHAENHN OATaHCHPOBOYHBIX CTAHKOB JOJDKHBI 3aMEHATHCS
HWIIH TOIBEpPraTbCH PEMOHTAM MpH CKOPOCTH M3HAUIWBAHHA Baja
2 MKM/TbIC. U 1 nommunHanka — 10 mxm/TeIC. 4. HanexxHoe cMa3skbl-
BaHMe MOAIIKITHIKOB YMEHbHIAET X H3HOC. B nponiecce oGenyxuBa-
HUSA IWIMHHOENS HeoOX0IUMO MEPHOANYECKH KOHTPOJIHPOBAThH HAJIM-
yle cMa304YHOro MaTepHajia ¥ MPOU3BOOUTE €r'0 3aMEHy, CTPOro Cle-
IyA YKa3aHUAM 3aBOHA-H3rOTOBUTEJIA.

OrcyTrerBre niodTa B NMOLIIWITHUKAX, BEIHUMHBl PaUAIBHLIX U
TOPLIOBHIX OHMEHHI Bajia ONpEenesAlT NPUTOAHOCTh WIIHMHAENS AA
GanmaHCMPOBKM. Ban wnmHpens goinkeH BpallaTheA 6e3 3aemaHuii,
UMeTh IIOCTOAHHBLIN MOMEHT TPOTaHMA B IIpollecce Bcelt IKCIDIyaTa-
UuH. OTH MapaMeTphl MOJJIeXKAaT KOHTPOJIIO IIPH €eMEeCAYHOM TEX-
HUYECKOM OOCIY>KHBaHHH CTaHKa.

Heobxoaumo cMmasbiBaTh MNOAUIHMHUKH 3NEKTpPOABHUraTels. B
3aBHCHMOCTH OT MOILIHOCTH M Y&CTOTHI BPAllleHUA 3JI€KTPOIBHUTaTe-
nA 3aMeHy CMa304HOro Marepuasa npoussogar yepes 5000...10 000 g
pabotel. Ilpn 3TOM CHMMAIOT NMOAUIMITHHKH, IPOMBIBAIOT UX B YHC-
ToM GeH3MHe U NPOCYLIHNBAIOT, 4 3aT€M CMa3bIBAIOT CBEXHM KOHCHC-
TEHTHBIM MacjioM. IIpu 3ToM KoJHnuecTBO Maciia He OJDKHO MpPEeBhI- |
11aTh IOJIOBMHY 00BEMa NPOCTPAHCTBA MEXKIY BHYTPEHHMM U Ha-
PY>XHBIM KOJIBLIAMM MMOAIINITHAKA,

TTocne nepebopKH 31eKTPOABUraTEN s IPOBEPHIOT €ro aucbantan-
ChbI ¥ TIpY HEOOXOAKUMOCTH IIPOBOLAT HATAHCUPOBKY AKOPA.

B xmHOpeMeHHBIX Iepefauax peryJMpyloT HATsDKEHUE peMHel,
KOHTPOJIMPYIOT MX H3HOC M [pU HEOOGXOOMMOCTH 3aMeHAT HOo-
BBIMH.

B mecTepeHYaTHIX peOyKTOPax ¢ MPOTOYHOI CHCTeMOi cMa3biBa-
HUST NMPOMBIBAIOT (IIIBTP, 3aMeHAIT Maclio U PeryJINpyioT ero pac-
X0, ’

TIput cMaskIBaHUM METONOM OKYHAHHSA ypoBeHbh Macia B IOJIOC-
TH PefyKTOpa He JOJDKeH NPEeBBHIATh LIeHTPa HIEeCTePpHH, 3aHHMAal0-
LIefl HpKHee nonoxkenue. Tlo yxasaresiio ypoOBHA Macia CYyIAT O ero
KOJIMYECTBE, a M0 HAJIMUHUIO CTPY>KKH B OTCTOMHMKE NPUHHNMAIOT pe-
1IeHMe o 3aMeHe Macia. Jonus Macia B PenyKTop TPOBOAAT ¢ MO-
MOILIBI0 PYYHONH MacieHKHU M 1IIPHIa.

TopmosHoe YCTPOHCTBO PEryjMpyIOT ¢ [IOMOILUBIO BUHTOB, CXKH-
MaloUMX IPYKHHY TopMo3a. [To Mepe M3HAIIMBaHUA 3aMEHAIOT KO-
O KM TOpMO3HOro GapabaHa.

TexHHuecKkoe 00CHyKHUBaHUE aNIapaTypbl YIIpaBJIeHUA IIPHBOM:-
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HBIM YCTPOMCTBOM OCYILIECTBIISIET COOTBETCTBYIOLIAA CIIy»k0a IJ1aB-
HOTO 3HepreTuKa.

UsmepuTenbHLIA MyJIbT CTAHKA OYUINAIOT OT IBLLIM NP €KeMe-
CAYHOM TEXHHUYECKOM OOCIYKMBaHHHM IbUIECOCOM. BCKpHIBAIOT Iio-
TEHIIMOMETPLI H NPOMEBIBAIOT OOMOTKY M KOHTAKTHI TETPaXJIOpH-
moMm. ITpoBepAIOT aneKTpoHHBIe namMIml, HencripaBHble 1aMbl 3aMe-
HAIOT HOBBIMH. IIpoBepKy mMHAMKaTOpa nucbanaHca, pEMOHT U3Me-
PHUTENLHOIO ITyJIbTA BHIIOJIHAET CIIy>6a rI1aBHOTO METPOJIOTa.

BeckoHTaKkTHbIE TOKOBHXPEBBIE U IIhE303JIeKTPHYECKHE HAT-
YIKH I'PAaAyUPYIOT NPH NOJYTrOAOBOM TEXHHUECKOM OGCIYKUBaHUM,

Y MHAYKUHOHHBLIX IAaTUNKOB IIPOBEPAIOT IPABUIIBHOCTS IIOJIOXKe-
HHUA TIOABIDKHBIX Karyuiek, s nmpoBepKU ITOJIOKEHUA Karyuiek
OTCOEOMHAIOT TATY OT OIIOPHI CTaHKa M NepeBUraloT KaTyUKy Blie-
pen ¥ Ha3aJ Ha HECKONbKO MWUIMMeETpoB. Ecnu gBrokeHue rpouc-
XOIMT C 3aefaHHeM, TO JaTUMK CHUMAaIT. OCTOPOKHO BBIABUIAIOT
KaTyUKy B3 KOJIbIIEBOro I1a3a MarHuTa i OCMaTpPHBaioT KOJLIEBOH
na3. B ciyuae 3arpsasHeHUA KOJIBIEBOTO MMa3a €ro IPOYUIIAIOT JIa-
TYHHOW TUTAaCTHHKOH, NOKPBLITON U30JIALIMOHHOMN JieHToMl. [Tpu obpar-
HO# IIOCTaHOBKe KaTyLIKHM Ha MECTO ee IIOJIOXKEHHE DPeryIHpyIoT
TaK, YTOOBI NMpH NepeMelieHn KaTYIUKH OT CPEeIHEero MOJOKEHHS
He ObUIO 3aefiaHus.

TTpoBepAIT CONPOTHUBJIEHHE MEXIY 3aKMMaMM KaTylikd., Ecau
BEJINYNHA CONPOTUBIIEHHA OTIIMYAETCH OT HOMWHAIBHOI'O 3HAUYEHUHA
Gosnee yem Ha * 5%, TO KaTyIIKy CIefyeT 3aMeHHUTh.

Bubponatunxy HEKOTOPBIX THUNOB pa3bopke He monmnexar. Ux
3aMEHSI0T HOBBIMU 110 Mepe HeoOXoauMOoCTH. ITY paGoTy BBLIONHS-
0T crnenymuuM obpaszom. CHUMAIOT BUGPOJATUMK C COENUHHUTEINb-
HOl TAro#. 3areM OTBUHUMBAIOT CTOHOPHYIO Iraiiky M CHMMAIOT coe-
IMHUTENLHYIO TATY.

Ha 3amHeil cTeHke HOBOro JaTuMKa BHIBUHYHBAIOT yCTaHOBOY-
HBIM BUHT, CHUMAIOT NOAKNIAAKY ITOX 3THM BMHTOM U BTAIKUBAIOT
€ro B OTBepCcTHe OO0 ynopa. BBUHUMBAIOT COEIWHUTENLHYI TATY B
IaTIUK U KOHTPAT ee CTOIIOPHOM maiiboii.

BubGponaTunK 3aKpeIvIgioT Ha CTONKeE CTAHKA, 8 COeNUHUTEIb-
HYI TAry yCTaHaBJIMBalOT Ha omope. 3areM OGpaTHO BO3BPAILIAIOT:
TMOAKJIANKY IO YCTAHOBOYHLII BUHT M 3aKPeIUIAI0T ee.

HeucnpaBHOCTH, BO3HHKalOLMe B mpoliecce IKCIUIyaTanun Oa-
JIAHCMPOBOYHBIX CTAHKOB, MOXXHO pa3fieNIUTh Ha ABa BUJA:

HCKITIoUarolpe paboTy KaKux-mu00 yCTPOHCTB CTaHKa;

HapyIuarle HOpMAaJIbHbIH peskuM paGOThI CTAHKA.

K nepsBomy Buay HeucnpaBHOCTell OTHOCAT: OTCYTCTBHE Bpa-
HIEHHA IPUBOIHOTO YCTPOHCTBa B LEJIOM WAM €ro OTHEeJNbHBIX y3-
JIOB; OTCYTCTBHE NOKa3aHUIM HHAMKATOpa AHUcOajiaHca Npu Bpalie-
HHMH POTOpa WX HaTMuKe GOJIbUINX [TOKAa3aHMi (3auiKajiuBaHue) MH-
IUKAaTOPOB TPH HEMOABIMKHOM poTtope. [TpuunHamMu 3TUX HeHCIIpaB-
HocrTell ABNATCA NedeKThl YCTPOHCTE GanaHCHPOBOYHOTO CTaHKa,
KOTOpLIEe ONpeneNAlnTc NpH KOMIUIEKCHBIX APOBEPKax, a TaKiKe
C IIOMOIIBI0 TAPUPOBOUYHOTO HUIIM KOHTPOJIBHOTO POTOpA.
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Bropoit BHA HeUCHpPaBHOCTEH yamie Bcero oOYCJIOBJIEH Hellpa-
WUILION  3KCIUTyaTanMeil craHkKa wunM pedekTamm Oanancupye-

moro portopa. TunuureiMu HeucnpasrHocTamu hpu 6banarcuposke
SBJISIOTCH: ,

1) oTcyTcTBHe BpaleHns 6anaHCHpPyeMoro poTopa;

2) porop He pasroHseTcA A0 6allaHCMPOBOYHOM YaCTOTHI Bpa-
LLIeHNH;

3) Her nmokazaHwii UHOMKATOPOB AucOaaHCca IPH BpallleHNH He-
YPaBHOBEIIEHHOT'O POTODa;

4) zalKanMBaHHe MHAMKATOPOB AHcOaaHca IPH BPalleHHH po-
TOpAQ;

5) HM3Kas YYBCTBUTEIHHOCTH OAIaHCHUPOBOYHOI'O CTaHKa;

6) GornplliMe NEpHOAMYECKHe MU CIyvaliHble KoJiebaHnA MoKa-
3aHUIT HHAMKATOPOB aucbanaHca;

7) pasinuHbIe NOKAa3aHWA MHANKATOPOB AHcOasaHca MpH MOB-
TOPHBIX IIYCKaX OZHOTO ¥ TOTO e POTopa;

8) nopor YyBCTBHUTEJIBHOCTH 10 ANCHAIAHCY BhILIE JOITY CTUMBIX
3HAUEeHHH.

Hpuyunsl Tunuunvix Heucnpasrnocrei (1—8)
[1.] OtcyTcTByeT coemuHeHNe NPUBOAHOTO YCTPOMCTBa C OajlaHCu-
pyeMeiM potopom. [IpuBomHOM Bajl He 3aKperuieH Ha poTtope. Het
HAaTAOKEHU: peMHA. 3aKJIHHEHBI TeXHOVIOTHYECKHE IO IHITHHKH,
[2.] HenpaBwibHO yCTaHOBJIEH NepeKIouaTellb AHaia3oHa YacToT
BpallleHUs WM PyKoATKa Kopobku nepenad. HewmcripaBHOCTs mIyc-
KOBOI anmapaTypbl NpHUBOZHOro Yycrpokcrsa. IIpockasbs3piBaHHe
peMHs u3-3a cnaboro HaTsOKeHUA MM IUIOXOro cierureHns. ITosepx-
HOCTh PEMH WIIM POTOpa NOoKphITa MaciioM. Hemocrarounasa cmaska
TEXHOJIOTHYECKUX MHOAUIUIHUKOB, HE 3aKpLIT 3alllUTHBIA KOXYX,
OIVH M3 BPALJAIOLIMXCH 3JIEMEHTOB IPUBOJHOTO YCTpPOMCTBa WIN
pOTOp 3a71eBal0T (TPYTCA) 3a HENOABIDKHBbIE YACTH CTAHKA U ApyTrue
NMPUYNHEI, CO3HaloLINe OOJIbIIOE COTIPOTHURBIIEHHE BPAILIEHHIO poTopa.
[3.] He BrIIFOUEH M3MepHTENbHBIH My 1sT. He pacTopmMosKeHBI OMophI
GaTaHCUPOBOYHOTO YCTpOHCTBa. Onophi 6ATaHCUPOBOYHOTI'O YCTPOH-
CTBa HEe CcoefuHeHbI TAramu ¢ pgatunkamu. HencnpaBHocTe maTum-
KOB, KabeJleil MM U3MEPHUTEILHOTO IIYJIhTA.
[4.]) HenpaBWiIbHO YCTAHOBIIEH IE€pEKIIIOUaTENIh YyBCTBUTEIILHOCTH,
HeypaBHOBeLIeHHBIH POTOpP IUIOXO 3aKpeIUIeH B 0aNaHCHPOBOYHOM
yerpotictBe. HenpaBmirHo coGpaH poTop aia GalaHCHpPOBKH, He 3a-
KpeIuIeHbl WIN OTCYTCTBYIOT HeKoTopbie Hetanu. Hauanbhbie nucba-
JIaHCBHI POTOPA NPEBBIAIOT AONYCTUMEIE 3HAUYEHHUA.
[5.] HapyeHa HacTpoiika H3MepHUTENIBHOr O MybTa cTaHka. Yacrora
BpallleHHs poTopa OTJIMYaeTcA oT 3ajaHHo#. CyilecTByeT mpensrT-
cTBHe KonebauusaM onop 6GamaHcupoBouHoro ycrpoiictBa. Hewe-
MPaBHOCTh JAaTUNKOB, Kabesell N1 N3MEepUTEIBHOTO ITIYJIbTA.
[6.] Hemocroamuaa yacToTa BpallleHHUs IpH OaTaHCHPOBKe HM3-3a2 KO-
nebaHuA HANPMKEHWUA NNTaloliell CeTH, OTphIBa BO3AYIIHBIX BHX-
pell, IIPOCKAIb3bIBAHUA PEMHEH, HeJOCTATOYHOIO CMAa3bIBaHUA TeX-
HOJIOTNYECKUX MOAUIUITHUKOB, 3ae1aHNI BpallalolUXCS 4acTel npu-
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BOIa WIH KojeOmommxcsa onop O6alaHCHPOBOYHOIO YCTPOHCTEA.
Ilmoxo 3akpervieHbl TATH OATYAKOB, CMeEIEHA KaTyHlKa WINH CaMm
OaTYUK OTHOCHUTEJIHHO CPeIHero IOJIOKEHUs ITOYTH A0 yiopa. [Tome-
XM OT NPUBOIHOI'O COEJUWHEHUA, TeXHOJOTHYeCKUX IMOAINIHUKOR,
HeNnpaBWIBHOT'O MOHTaXa poTopa B 0anaHCHPOBOYHOM YCTpOIiCTBe,
Konebanna nerasneii poropa, repmudeckas nedopmanus, ITpousson-
CTBEeHHBIE NoMexH (yaapbl, BUOpaLUHY, 31eKTpOMarHUTHEIE NOJIs) .
HewucripaBeH namMepuTesIbHbIN MyJIBT CTAHKA.

[7.}] 3menusnieTca mosiodkeHHe neTanel poTopa, YCTAHOBJIEHHBIX C 3a-
30paMHU HMJHM ILJIOXO 3aKpeIUIeHHBIX (JIONAaTOK B AMCKe, KoJiell, IIpoc-
TaBOK M T.I.). IInactuueckue aedopmaumy poTopa WK €ro OT/Ielb-
HbBIX yacTe#l. ILI0X0 3aKperieHp! NOAMMITHUKY Ha OHOPax CTaHKa —
HM3MEHAETCS TOPLIOBOEe OHeHMe HapYXKHBIX KoJjlel, ITOJIIIUIHUKOB,
Tepmuueckan pedopmanmsa. Hamume B ITOJIOCTAX POTOPa KUIKOC-
TH, CTPYXKKH, TIeCKa U T.J.

[8.] IloBbllleHHbIE HPOM3BOACTBEHHBIE TOMEXH, BO3pacTaHUE IIOr-
peisHocTell GalaHCHPOBOYHLIX YCTPOMCTB M IIpUCIIocoGieHuii, CBA-
3aHHBIX C JUIMTENIHHOMN SKCIUIyaTanuel, HeNMpPaBWIbHOE TEXHUYECKOe
obcnysxuBanue. Ilactuueckue nedopmanum poropa pu KOppeKTH-
pOBKe Macg. He6naronpnamoe couyeTaHUe 3HAUYEHUI M YIJIOB Ha-
YANBHBIX AUCOaJIaHCOB.

Jlua2no3 neucnpagHocTeli U cnOco6bvl UX YCTPAHEHUR 3aBUCAT
OT THIa OaJIaHCHPOBOYHOI'O CTAHKAa, INPHCIIOCODNIeHNi, KOHCTPYK-
LMK poTopa. ' ‘

HeoBXomnMMo yuMTHIBaTh, YTO MHOTOUHCJIEHHEIE IIYCKH POTOpa
IJIA OKOHUATeJIbHOU OaMaHCUPOBKU 4acTO OOBSACHSIIOTCS HEcoBep-
IIEHCTBOM IIPMMEHSAEMBIX METOJOB M CpPEACTB OaTaHCUPOBKH,
M3JIMIIHEe BEICOKOH 3alaHHOI TOUHOCTRIO.

6.5. TEXHHUKA BE3OITACHOCTHU

CoGmiofennre MNpaBWI TEeXHUKHM GE30IACHOCTH CIOCOGCTBYeT
MPEeHOTBPAIIEHNI0 POM3BOICTBEHHOrO TpaBMaTHama, K paborte Ha
GaJIaHCHPOBOUHBIX CTaHKaxX AOIYCKAIOTCA JIUIA, H3YYUBIINE TEXHH-
YecKoe OIMICaHHe U MHCTPYKIUIO N0 3KCIUIyaTal[Ul, TEXHOMOrHI0 Ga-
JIAHCUPOBKHU OIIPEAENIEHHOTO pOTOpa, IPOUIeAIINe HMHCTPYKTaXK.,
BanancupoBIUK peTanel M y3l0B NMPOXOIMUT CIELHMAbHOE 00yyue-
HUe M aTTeCTAlMI0 MpPAaBWIAM TEeXHUKM Oe30MaCHOCTH U IoXKap-
HOM Oe3omacHOCTH npH paboTe B LexaxX MPOMbBILUIEHHBIX Mpef-
TIPUATHAI.

Hepeo nauanom paborvt HeoGxOnMMO HafmeTh crienoaexay. OHa
IOJDKHA OBITH 3aCTErHYTa Ha BCE NMYTQBHILI, pyKaBa [OJDKHEI UMETh
3aCTErNBalolHecs MaHXKeThl, ITUIOTHO OXBATHIBAIONME 3aIIfACThE, Ha-
JieTb TOJIOBHOH yOoOp, 1oz KOTOpBIH THIATENBRHO YOpPaTh BOJIOCHL.
Ha criertopekme U rosioBHOM ybGope He MOIDKHO OBLITH BUCALMX Te-
CeMOK, KOTOpble MOrYT OBITh 3aXBayeHhl BpPAIAIOLHMICA YACTAMU
CTaHKa.
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OcBoGoauTh IIONIANb A paboThl, YAUIME MOCTOPOHHNE IIpes-
MeTbl. Pas3noxuTs gerany, npucrocobieHus, HHCTPYMEHT, JOKYMEeH-
TaLMIO.

TIpoBepuTth UCPABHOCTH M3OJIALMH U 3a3eMJIeHNA cTanka. IIpo-
BOJA He MOJDKHBI UMeTh noBpexaenuil. Ha kopiyce ctarka nosnked
OBITH BHUHT 3a3eMJIEHMA C JBYMSA OLMHKOBAHHBIMH WIH JIYKEHBIMHU
uraiibamMu, Mexxay KOTOPBIMHM 3aKpelUleH 3a3eMIIAIONIHI IIPOoBO.
Ecnm mxad ynpasiieHHA NPUBOAHBIM YCTPOHCTBOM U M3MeEpHUTElh-
HEI# MyJbT U30JMPOBaHLI OT CTAHWHGLI CTAHKA, TO OHU JOJIXKHBI GBITH
323eMJIEHE] CaMOCTOATEIILHO.

OcMOTpeTh OCHOBHBIE Y3JIbI HAIaHCUPOBOYHOI'O CTAHKA, IIPOBE-
PUTH HANIEXKHOCTH X KPEIUIEHHsI, HAJIMUKe 1 MCIIPaBHOCTDL 3alllMTHBIX
YCTPOWCTB.

TlpoBepnTh IUTABHOCTH BpAllleHHUs IIIHHOEIH, IPOBEPTHIBAA €To
BPYUHYIO Ha OOUH-IBa oboporTa.

Bo e@pemsa paborbl GasaHCHPYEeMYyIo HeTailb HeoOXOIMMO HaIex-
HO 3aKpeIUIATh Ha OIIOpax cTaHKa. IIpu GarmaHcHpoBKe Ha MOILINI-
HUKaX CKOJBKEHUA IIPefyCMaTPUBAIOTCHA OrPaHHUYMTEN OCEeBOro
nepeMelieHns, KOTOphIe JOOJDKHBI HCKITIOUATh BO3MOXKHOCTH CO-
CKanb3LIBAHHA JETAJIM M ee 3ajleBaHHe Ha HEIOIBIDKHBIE YacTH
CTaHKa. _

TTpoBepHUTs HANEXKHOCTh KpEIUIEHHUA neTaid, coenaB 1...2 Kpart-
KOBpPEMEHHbIX ITycKa. [fo Hayana BpallleHHs 3aKPbITh 3allMTHLI KO-
KYX.

Ilpu BpallleHHH pOTOpa 3anpelnaeTca: HAXOAUTHECA B INIOCKOCTH,
MIepIEeHANKYIIAPHON OCH BpAalllaloIerocs pOTOpa U NPUBORHOrO yCT-
policTBa; KacaThCA BpallalOUIMXCHA YacTel CTaHKa pyKamu; oncpm-
BaTh 3aAlIUTHBIA KOXYX.

Texnuuueckoe OGCIyXUBaHHE M PEMOHT YCTPONCTB CTaHKa IIpO-
BOOUTH TOJIAKO NMpPH OTKIIIOYEHHOM BBOIHOM MNAaKETHOM BBIKIIIOYA-
Tele.

Io oxonuaruu paboTb: OTKIIIOUHATH CTAHOK OT MHTAIOIIEH CeTH.

TpuBectn B mopAmoK pabouee MecTo M CTaHOK, yOpaTh 0oGTH-
POUHLI MaTepHal B CITeIMaIbHbIE MEeTANINYeCK1e EMKOCTH.
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''1ABA 7

KOPPEKTHUPOBKA MACC

Onucvigarorca cnocobbl U KOpPeKTUpylowue ycrpolcrea; npu-
godarca opmyavl, nPUKAAOHble RPO2PAMMbL 8bIYUCAEHUL, HOMO-
2pamMmbl 08 pacuera KOPPeKTUPYWUX Macc U napamerpos pela-
HUA npu cseme Merannq; npocTreluile npuemsl 8blNOAHEHUA C/e-
Ccapublx U c6OPOUHBLX paborT.

7.1. CIIOCOBbl KOPPEKTHPOBKH MACC

Bce cyuectyroume crocobbl KOPPEKTUPOBKY MacC B IPHHLM-
1e OCYIUEeCTBIISIOTCA: A00aBIeHHEeM MaCcChl, HNepeMeleHNeM Mac-
CbI; YMEHBIIEHNEeM MacChl, JAMHAMHUUECKO ueHTpOBKo‘ﬁ.

TIpouecc KOPPEKTUPOBKM MacC BBIMOIHAIOT BPYUHYIO € HOMO-
LU0 YHUBEPCAJIBHOIO WK CIIEHHUAILHOrO 00OpyAOBaHMA U aBTOMa-
THYECKH,

IobaBjienne Maccel OCYIIECTBIIAIOT IyTEM IPUKPEILIEHN K I10-
BEPXHOCTH POTOPAa B IUIOCKOCTH KOPPEKIMH CIEHUATIbHBIX GanaHcH-
POBOUHBIX TPY30B (KOPPEKTUPYIOLIMX MACC), a4 TAKXKe HalUIaBHOTO
Marepuana.

KoneTpykimn GaiaHCMPOBOUHLIX T'PY30B BechbMa pasHooobpas-
‘Hpl. HanGonee yacToO MCNONB3YIOT IUIOCKYE IUIACTHHBI, GOJITHI, BUH-
THL U T.M. JIJIA KOPPEKTUPOBKU MACC H3rOTABINBAIT KOMILIEKTHI
6aIaHCHPOBOYHEIX TPY30B, OTIHMUAIIIMXCA MeXIy coboli Maccoii.
®dopma rpysa ¥ ITOBEpXHOCTh, 10 KOTOPOH rpy3 coemuHsETCA C po-
TOPOM, ¥ BCEX I'PY30B OJIMHAKOBEI.

B miockocTH KOPPEeKIMM HAIJIABIAIOT pa3inyHble MeTAUIbl U
rtacTMaccebl. JJidg 5THX 1eneil Ucnosib3yioT OJIOBO, CBHHEL, CMONY
U Opyrue Marepuanel. [iacTHuecKue Macchl IPUMEHSIOT IJIA KOp-
PEKTUPOBKM MACC POTOPOB, U3rOTOBJIEHHLIX M3 HEMETAIMHYECKUX
matepuaioB. Koppekrupyomasa Macca LJIA HalvIaBKU ITpefCTaBIIA-
et coboil OpyCKH, NPYTKHU, NPOBONOKY WM PaCIIaBiIeHHbIH mMaTe-
puat.

Coenuuenne CHeNUaNBHBIX OaJlaHCHPOBOYHLIX TIPY30B C IO
BEPXHOCTBIO POTOpa OCYLIECTBIIAIOT: CKIIENLIBAaHUEM, CBapUBaHH-
eM, TNasHHeM, CKJIEMBaHWEM, 3arpeccoBKOil, pe3pOOBHIMH Kperex-
HbIMHU HETAJIAMM,

Maccy yMeHBHIAIOT IyTeEM CheMa MaTepHaia C nosepxnocm po-
TOp2 B rurockocTH Koppekipm. CreM Martepuana NpPOU3BOIAT Jies-
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BUIHBIM ¥ a6pasUBHBIM PEXYLMM HHCTPYMEHTOM, & Taxxe Tpas-
JeHHeM, BBDKMIaHUWEM M APYTMMH MeTonaMi pH3NKO-XMMHUYECKOU
06paboTKH.

Marepuan yAaisioT: cBeplieHHeM, (ppe3epoBaHHeM, nungosa-
HUeM, pyOKoii, pe3KOii, OIMINBAHNEM U L1abpeHneM.

HsMeHeHHe Macc poOTOpa BBIIOJHAIT B CHELMATIbHBIX MIJIOCKOC-
TAX KOPPEeKIMH, UMEIOIMX OTBEPCTHA, BBITOYKH, NPUJIMBEI, 1105C-
xu u T.1. KOHCTPYKIMA 3THX IUIOCKOCTeN obecrneunBaer Heo6xonu-
MYIO >KeCTKOCTB M Maccy IJIA YMeHbUIEHUA JOIYCTHMOr0 HauaIbHO-
ro aucoOasaHca. '

[MepeMellleHHe MacC OCYLIECTBJIAETCH ITyTeM IIepecTaHOBKH JIO-
NATOK, JMCKOB, MPOCTABOK M APYrUX JeTajled Wilu Marepuasa poTo-
pa, a TaxkKe repeMelleHHeM CHelHaJIbHBIX MOCTOAHHBIX I10 Macce
GaJIaHCHPOBOYHLIX TPY30B B IUIOCKOCTHM KoppeKuuu. OnnHaKoBbIe
feTany yaia, HalpUMep JIONAaTKH, OTIMYAIOTCH APYr OT Ipyra Ino
Macce He bosee uem Ha 2%. B3BecuB JIOTIATKH, PacCIIONIOXKEHHbIE B
JIEeTKOM M TAKeIoM MecTe pabouero Kojueca, MOXHO TIPON3BECTH
UX TepecTaHOBKY TaKUM 0Opa3oM, UTOGHI B JIETKOM MeCTe CTOAIN
ONaTK¥ MaKCHMAIBHOIO, a2 B TAXKEJIOM MHHHMalbHOTO Beca. B
3TOM cjlyuyae OTKJIOHEHHA O Macce B INPOTHBOIOJNOXHBIX TOUYKax
pabouero xosieca MOr'yT LOCTUTHYTb 4%, YTO BO MHOTHX Ciyvasx
OKa3bIBaeTCs [OCTATOYHBIM JJIA KOMIeHcaumy aucbananca. Usme-
PUB CcTaTHYeCcKHE MOMEHTB! JIOTIATOK B JIETKOM M TfXKEJIOM MecTe

(sanpumep, 10 3...5 JIONATOK C Ka)KOO¥ CTOPOHBI), PACCUUTHIBA-
0T UX HOBOE TOJIOKEHHe, yMeHbllalollee HauyaabHbIH aucOHaIaHC
pabouero xoneca.

Tlepemeliienrie Macc pPOTOpPOB cOOPHOI KOHCTPYKIMH OCYILECT-
BJIAFOT MOBOPOTOM IMCKOB JPYr OTHOCUTenbHO aApyra. Ilpu stom
13-3a OMEHUIT MOCATOYHbIX [IOBEPXHOCTEH JUCKOB U3MEHSAETC M0JI0-
>KEHUe I'JIaBHOM LEeHTPaNbHOH OCH HHEPLIMH OTHOCUTEIILHO reoOMeTpH-
yecKoil ocu. PacueTHBIM MM IKCIIEPUMEHTANBHBIM IIyTeM HaxOLAT
TAKOE IOJIOKEHUE IMCKORB, IIPY KOTOPOM YMEHBINAITCH HayalbHEIE
IucHGataHChl poTopa.

B TouHOM NpuGOPOCTPOEHUM MACCY POTOPa KOPPEKTUPYIT Ie-
peMereHHeM marepuana. IIpu 3ToM OOBIMHO Ha BHYTPEHHIOI IO-
BEpPXHOCTh POTOPa HAHOCAT CNOH Jier KoiuiaBkoro marepuana. B ta-
JKEJIOM MecCTe TUIOCKOCTH KOPPeKIMM HATPEBAIOT POTOP M PaCIUIaB-
JISIIOT HEKOTOpOe KOJIMYeCcTBO MaTepuana. PacnnaBrneHHBIN MaTepu-
ajy nox HeficTBUEM HEHTPOOEXHBIX CUNI NIePEeMECTHTCA B HalpaBle-
HUM GOJIBIIETO PACCTOAHUS OT OCH BpAllleHHUs, T.€. B JIETKOE MeCTO,
UTO IpHUBENET K YMEHBHIEHUIO HAYAThHOI'O AuchaiaHea.,

IMepemelieHne Macc poropa HPUMEHSIOT B KauecTBe Mpensapu-
TEJIbHOI KOPPEeKTHPOBKM, TaK KakK (aKTHUeCKHe MAaCChl AeTaseit
He MepeKpHIBAIOT BCEr0 BO3MOXKHOIO AUANla30HA HEYypaBHOBELIEH-
HbIX Macc. A OKOHYATEIhHON KOPPEKTHPOBKYU MAacC UCIONL3YIOT
IBe (TpH) cHelUaNibHbIe MAacCChi, KOTOPRIE MOXHO IepeMeliaTrs B
IUIOCKCCTH KOppeKHHyu B M06oe YriioBoe IONOXEeHHe, YTO II03BO-
JifeT KOPPEeKTUPOBATh MacCy POTOPa B HIMPOKOM QUAaNa30He,
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B oTnmune oT NMepBhIX Tpex CMoco0OB KOPPEKTHPOBKH Macc,
COBMEUIAIOIMX TIABHYI0 LEHTPATbHYI0 OCh MHEPLMH C OChI0 POTO-
pa, IVHaMHYyecKas LEHTPOBKA HampaBieila Ha COBMEILEHUEe reo-
MeTrpuuecroii ocu ¢ I''IOU poropa. O6byHO LEHTPOBKE MOIBEp-
raloT 3aroToBKHU AeTajleHd (KoJleHYyaThle BaJlbl, KPbUIbYATKH) . [1o Ha-
4asbHBIM AucOaTaHCcaM OeTay PaCcCUMTHLIBAIOT CMELLEHUs YIIOMAHY-
TBIX OCell B IUIOCKOCTAX OIOP U IPOBOAAT UX OOTOUKY OO COBMe-
weHna oceil. Hampumep, Mo IeHTpaM Ha 3aroTOBKEe KOJNEHYaTOro
Bayia 00TaunBalT MWelKN U OpYryue 3j1eMeHThl. B pedynbraTe chema
MeTaJUla HapAAY C YMEeHbIIeHNeM HauajlbHOTO AicOaianca HOBTOPHO
BHOCUTCA HeypaBHOBelleHHOCTb. OOHAKO OUHaAMHYeCcKas LEHTPOB:
Ka IO3BOJIAeT YMEHBIUINTh HauyaldsHbIA muctananc B 3-4 pasa. 3ToT
crioco® nepcreKTUBeH UIA KOPPeKTUPOBKU MAaCC CIIOXKHBIX TOHKO-
CTEHHBIX JeTajiell, KoTopble MOryT IedhOpMHUPOBATHCA IPHU NMTPUJIIO-
>KeHMM K HUM 3HauMTENbHBIX MECTHBIX yCUIINi pe3aHus.

7.2. KOPPEKTUPYIOHIUE YCTPOVCTBA

KoppekTHpOBKY Macc BBHIOJIHAKT C ITOMOIIBI0 YHUBEPCAIBHO-
ro U CHEelHAILHOrO 06OpyIOBaHNA, PpYYHOI'O H MEXaHU3HPOBAHHOI'O
WHCTPYMEHTOR, aBTo6aJ1chnpyxomux 3ne1<modmanqecxnx U 3ieK-
TPOXUMHYECKHUX yCTPOHCTB.

K yHHBepcaJIbHOMY ¥ CHEIUaJIbHOMY OOOpYAOBAaHHIO OTHOCHAT:
MeTAJUIOPEeXYLINe CTaHKH, CBapOYHBLIE arperarthbi, Jia3epbl U T.I.
V3 meTayIopexylUUX CTaHKOB INPUMEHAT TOKAapHbIe, CBEPIHIIb-
Hble, (pesepHble ¥ HinndoBanbHble cTaHKu. Ha _TOKAPHBIX CTAHKax
NPOU3BOMAAT AMHAMUYECKYIO HEHTPOBKY Aerateil. ITpy BIMOIHEHUM .
TOKapHbIX paboT NPUMEHAIOT OMpaBKH, NMATPOHBI, INIAHINANOLI 1
Ipyrye MNpUCNOcobIeHNs TOKApHOTO THIIA; Pe3lbl IJIs YepHOBOTO,
YHCTOBOr0, TOHKOT'O TOUEHHA; CKOOLL-KaIUOphl, PhIYaKHO-M3MepH-
TeJIbHbIH MHCTPYMEHT.

CBepnuibHblE CTAaHKU MPUMEHSIOT IIPH KOPPEKTHPOBKE TyTEM
 YMEHBUIEHUA MacChl CBEPJIEHHEM paIHUalbHBIX UM OCEBBIX OTBED-
cTuil B porope. B 3aBUCHMOCTHA OT pasMepoB feTaleil, TUAMEeTPOB
1 TIIyOHHBI CBEpIIeHMA HCHOJB3YIOT BePTUKAIBHO-CBEpIWIbHbIE,
paguaIbHO-CBEPIIMIIbHBIE U HACTOJIBHBIE CBEPIIbHEIE CTAHKH.

CeepnuinHbie paGoThI BBITIONHAIOT € [TOMOLIBI0 MpHcocoGiie-
HUI ¥ BCIIOMOTaTebHOIO MHCTPYMEHTA. 3HAYUTENbHYIO YacTh IIPHUC-
nocoGnIeHnil ANA CBEPIUIbHLIX CTAHKOB COCTABJIAIOT KOHAYKTOPHI,
CHaGXKeHHbIe BTYJIKAMU /i HANpaBlleHus cBepsi. HaknanHeie KoH-
NYKTOpHbIE IUIUTHI HOMEIAKT Ha AeTalb. L[eHTpupoBaHMe IDIUTHI
OCYIIECTBIISIOT 0 OBEPXHOCTAM HETANM WK IO HEeHTPHUPYIOIHAM
anemeHTaM npucrnocobnénmii. Ilpu paGore HHCTPYMEHTAMH PA3HOTO
IvaMeTpa B KOHOYKTOpaxX NPUMEHSIOT ObICTPOCHEMHBIE BTYJIKH.
IOna ux M3BJIeUeHNA U3 KOHAYKTOpA AOCTATOYHO MOBEPHYTH BTYJI-
Ky Ia HeGONbIIOH YroNl BOKPYT OCH, YTOOLI rojI0BKa BHHTA MPOIU-
J1a yepes npopesb, COENaHHYI0 B OypTe BTYIIKH,

176



Ha ¢pesepHbIx cTaHKaX CHUMaOT MeTayul (ppesepoBaHueM IU10C-
KUX WIM WWIMHAPHUYECKHUX TMOBepxHocTeit koppekuuu, Ha momeé-
peuHBle cana3K¥ TOPU30HTAJIBHO MIIM BEPTHKAIBHO-(DpPe3epHOro
CTaHKa YCTaHAaBAMBAlOT JeTajlb B yHUBepCabHOE (MalllHHbIE
TUCKH) WM CcIelHalbHOoe npucrnocoGnenne. CheM MeTalia Hpons-
BOZAAT IMJIMHAPHYECKUMH, QJMCKOBBEIMY WM KOHLEBBIMH (pesamu,

CreM MeTtajuia (JIBICKH) C LWJIHHAPHYECKOMN IOBEPXHOCTH IIpO-
U3BOAAT TAKXKe Ha [OIIePeYHO-CTPOTAJIbHBIX CTAHKAX.

KoppexTnpoBka Macc MEPHBIM pPEXYIIUM HMHCTPYMEHTOM
(cBepnamu, ¢pesamu) obecrieunBaeT TapUPOBAHHLIN ChEM METaJINIA.
ITo mapamerpam pe3aHusa, TAaKUM, KaK: riyOMHa pe3aHus, IUMPHHA,
YHCIIO OTBEPCTHH — MOXKHO JOCTA2TOYHO TOYHO OIIPEZEJIUTh CHATYIO
maccy Metamna. Iloatomy cBepnuibHbIe U ppe3epHbie CTAaHKH BKITIO-
YaT B COCTaB aBTOMAaTU3NPOBaHHbLIX KOPPEKTUPYIOLIIMX YCTPOMUCTB,

KpyrnomnudoBaibHbie CTaHKU IIPUMEHAIOT A8 TMHAMHYECKOH
LIEHTPOBKHU (HANpUMeDp, Ui iIudoBaHUA lleeK KOJIeHYaToro Ba-
na) . Ha mrockomnndoBabHbIX CTaHKAX IMPOU3IBOAAT CheM MeTall-
Jia ¢ TpymHOOOpabaThIBaeMbIX poTopoB. PoTop ycranaBimBaor ¢ Io-
MOILBI0 TpHcNiocoGIeHNsT HA MarHUTHOM cToiie cranka. lllnndosa-
HHe BBITIOJHAIT TOPLIOM MM IepudepHell mnndoBaJIbHOTO Kpyra.,

PaGoTel 0 cheMy MeTalla Ha MeTAUIOPEeXYIIUX CTaHKax, KakK
[IpaBWJIO, BLIIIONHAKIT CTAHOYHUKH COOTBETCTBYIOIIMX Mpodeccuid,
Cpem MeTansma py4YHBIM M MEXaHU3HPOBAHHBIM HHCTPYMEHTOM, 2
TaK)Ke Ha CBEeDJIMABHBIX CTAHKAaX YacTO BHIMTOJIIHAET GallaHCHpPOB-
UK JeTaned U y3JI0B, coBMellas mpodeccuu ciaecaps, CBepIoOB-
LIMKa 1 HEKOTOpbIe ApYyTHE,

KoppekTnpoBKy Macc B KpYITHOCEPUITHOM IIPOU3BOJICTBE 00BE-
OVHAIOT ¢ u3MepeHneM AucbanaHcoB poropa. Insa 3THX ueneit cos-
IaHO cllenuajibHOe ODOpyZOBaHME, B COCTaB KOTOPOT'O BXONAT
KaK yCTpoiicrBa GallaHCMPOBOYHOTO CTaHKAa, TaK M IOIOJIHUTENL-
Hble YCTpOWCTBa (Hampumep, KOppeKTHpyolllee, TpPaHCIIOPTHOE
WK yupasnAwoollee). YcrpaHeHue paucGanaHca OCYIIECTBIAIOT OX-
HUM M3 PaCCMOTPEHHEIX BhILIE CIIOCOGOB ¢ HEMOABIDKHOM MM C Bpa-
Laroniecsa JeTainu.

YcTpanenne pucbanaHca C HEMTOJABIDKHOH HETaJIM NPOU3BONAT
JIe3BUMHBIM MHCTPYMEHTOM KOPPeKTUPYIIMMH YCTpOMCTBaMH,
CO3IaHHBIMM Ha 0a3se METAUIOPEXKYIHX CTaHKOB., [IpuHuun neii-
CTBUA KOPPEKTHPYIOUMX YCTPOHCTB i KOPPEKTHUPOBKU Mace
Npy BpallleHNH IEeTAIN OCHOBaH Ha 3J1eKTPo(hH3NUECKUX U 3JI€KTPO-
XMMHUYECKMX MeToAax oO0paboTKH: 3eKTPO3pO3HOHHBLIM, Ja3ep-
HBIM, 3JI€eKTPOHHO-JIy4eBbIM, IUIa3MEHHOI'0 HANbUIEHHA U HEeKOTOo-
PBIX OPYTHUX. .

JlazepHoe KoOppeKTHpYIOllEe YCTPOMCTBO YAAIAET HEYpaBHOBe-
HIEHHYI0 Maccy IIpH BpallleHMH poTopa. CBeToBoI jyu nazepa (on-
THUeCKoro KBaHTOBoro rexeparopa OKI') nosBosnsert .o6pabartel-
BaTh IIOBEPXHOCTH, BBIIIOJIHEHHBIE KAK U3 METAITNUECKHUX, TaK U He-
MEeTAUTNYECKHX MaTepUaIoB ¢ BHICOKUMU HU3NKO-MeXaHUIeC KHMH
ceorictBamMu. KoppekTHpoBKa Mace oCHOBaHA HA MPHHLMIIE MHOI'O-
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UMITYJIbCHOM 06GpabGoTku. Kaxbiit MocaeAyIOLUH UMITYJIEC NMeeT
SHEPTHI0 M3JIyUeHUs MEHBLIYIo, YeM TpenbIaylmii, Beanunna sHep-
TMM peryiupyerca MpOTIOPUUOHAIBHO H3MEHeHUIo muchanaHca po-
topa. Tlocite 06paboTKN Ha TIOBEPXHOCTH OGpasyeTcA ciiefl B BUAE
[IIyXOTO OTBEpCTUA paznuunHoil ¢popmel. Takue YCT'pOﬁSTBa paboTa-
0T B aBTOMAaTHYECKOM PEeXMMe C JOCTaTOUHO BLICOKOH TOYHOCTBIO
M NPOU3BOAUTEIBHOCTBIO. BaNaHCHPOBOYHLIM CTAaHOK C JIA3€PHBIM
KOPPEKTHPYIOIMM YCTPOACTBOM C TBEPIOTENLHBIM Jasepom obec-
neuwnBaT O6artancuposKy 10...20 potopoB B uac maccoit or 20 no
300 r ¢ Tounoctsio 0,2...0,02 r-MM/Kr.

DIeKTPOHHO-TyuYeBOe KOPpPEKTHpyIouiee YCTPOHCTBO YAANAeT
MaTepuaJl U3 30HBI AedcTBUA Nyya. Banancupyemblii poTop Bpaiia-
eTca B BaKyyMHOI Kamepe, KyZa HanpaBJIeHbl 3J1€KTPOHHBIE JIyuH.
DneKTpuuecKuii CHUrHal OT BuOpoIipeoOpa3oBaresnsa 3alycKaeT
371€KTPOHHO-ONTHYECKYI0 CHCTEMY B MOMEHT HMPOXOXACHHMA TAXKe-

JIOTO MECTa vYepes JIMHHIO IeMCTBHUA Jiyua. 3a cueT OOIbIION yAeINb-
HOI MOIIHOCTH JI€KTPOHHOTO JIyua META/UI B 30HE TAXKEJIOro Mec-
ta Harpesaercsa o 6000°C u ucnapsercsa. OCTalbHbIE YUACTKH POTO-
pa UMeroT HOpMAaJIbHYI0 TeMIepaTypy.

KoppekTupyioiuee yCTpOHCTBO, OCHOBAaHHOE Ha METOZE B3PhIBA
IIpOBOJIOYEK B MAarHUTHOM moJie (IUTa3MEeHHOE HalbUIeHHe) , 1o0aB-
JIAeT MAcCy TIpH BpallleHNH poTopa. B MOMEHT IIpOXO’KIEHMSA JIer-
KOro MecTa MPOTHB LUEJIH yCTPOHUCTBA MOIaeTCA BhICOKOE HaIlpsKe-
Hue ( 1000...1100 B) Ha KOHTaKTHI, MEXIY KOTOPLIMH 3aKperuie-
Ha TOHKaA TMpPOBOJIOYKA. BBI3BAHHBLIA 3THM HAIPHKEHHEM TOK
(2000 A) pacruraeiser MaTepuan 3a 15 Mkc, T.e. pacIuiaBiieHHe Ho-
CUT XapaKTep B3phIBA. OJIEKTPOMATHHTHBIE CHUIIBI BLIGPACHIBAIOT
pacIUTaBIeHHbIH MeTaJlJl U3 LIeJIH Ha [TOBEPXHOCTh POTOPA B €ro JIer-
koe MecTo. Ilpou3BOAUTENBPHOCTh KOPPEKTUPOBKH MacC TaKOTo
ycTpoiicta cocrasnser 0,006...1 r-mun™ ! . ABTOMarHyeckue 6anan-
CHPOBOUYHBIE CTAHKHU, B KOTOPHIX HCIOJIb30BaH METOJ, B3pbIBa IPO-
BOJIOUeK B MarHuTHoMm none (mon. 93-105, 93-90, 93-84), ycnewm-
HO YIPUMEHSIOT i1 GallaHCUPOBKM POTOPOB ACUHXPOHHBIX 3M€K-
TpOABHUraTeNell, AKopeil 3MeKTpOOPUTB, OrpaHouHBIX AUCKOB. Tax
MPOU3BONMTEIBHOCTh CHEHMAIM3UPOBAHHOTO CTAHKA AJIA aBTOMATH-
yeCKOH 0alaHCUPOBKN aCUHXPOHHBIX 3/I€KTPOABUraTeneil moxa. 93-
105 cocraBnsier 40...100 poTopoB B uac.

DreXTpOXMMHUECKOE KOPPEKTHUPYIOLIEE YCTPOHMCTBO OCYULIECT-
BIIIET ChEM METAJUIA aHOAHBIM PacTBOpEHUEM. DJIEKTPOIIUT TOABO-
IUTCA B 3a30P MEXIAY POTOPOM M 3JE€KTPOJAMU uepe3 UX OTBepC-
TuA. IIpu NpPOXOKAEHUH MMMO 3JIEKTPOLa TFDKEJIOT'o MecTa Mo Ko-
MaHAe OT [JaTunKa GamaHCHPOBOYHOTO CTaHKa IOJAETCH SIEKTPO-
mmT. BpauieHue poropa CrocoGCTBYET YAATIECHHIO IIPOAYKTOB aHOJ-
HOT'O pacTBopenns. [IpoU3BOAMTEIIBHOCTD NTEKTPOXHUMHYECKOTO Y-
TPOMCTBA 3HAUUTEJILHO TIPEBHIIAET NPOU3BOIUTENLHOCTh 3JI€KTFPO-
GHU3NYeCKNX KOPPEKTUPYIONIHUX YCTPOMCTB.

ABTtobanaHCUPYIOIE YCTPOHCTBa aBTOMAaTHUYECKH KOMIIEHCH-
PYIOT M3MeHeHHe AUCOATaHCOB POTOpPAa B 3KCIUIYaTalMOHHBIX YCJIO-
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BUAX. BapaGaHbl CTHpaJIbHBIX MallluH, UeHTpHudyrH, mnudoBaik-
Hple KpPYrH OCHAIAIOT aBTOBAJIAHCUPYIOLMMHK YyCTpOMCTBaMH.

7.3. PACUET KOPPEKTHPYIOUINX MACC

Koppextupyrolieii Maccoili MoxkeT OBITh J1I06as JIOKaIbHASR UIH
pacrnpefesieHHasi Macca, PacIlONOXKeHHass B IUIOCKOCTH KOPPEKIMH.
TTp xoppeKTUpOBKE Macc IMyTeM HOoOGaBJIeHNA WY TepeMelleHUs
MaTepuajia NMPUMEHSIOT IUIACTHHbI, A6, MPYTKHA PasiIM4HOrO ce-
uennst, GONTLI, BUHTRI, raiky U T.IL B 5TOM ciiyyae nmpomsBoauTcA
pacueT pa3sMEpPOB, YNACHA U YITIOBOrO MOJIOKEHHA YDPaBHOBELIHBAI0-
LIUX MAacc.

IIpu KoppeKTHpPOBKe Macc IMyTeM yMeHbIIeHWs Marepuaa ofl-
PEeneNAloT IIyOuHy U AYIaMeTp CBEpJIEHHA, YUCII0 OTBEPCTHI HITH Ia-
308, nuamMetp ¢pesbi, INIyOUHY pe3aHusa U JIpyrue napameTpm pe-
3aHUA.

KoppektnpoBxa macc nobaBjieHHeM mMaccel. B xauecTse 3aroro-
BOK [JIf M3rOTOBJIEHNs KOPPEKTUPYIOUMX MacC NMPUMEHAIT niac-
TUHb! (IIOJIOCBHI) ITOCTOSIHHOM TOJIHNIMHBI M LHIUPUHBI, @ TaKXXe npy7T-
Ku TIOCTOSIHHOTO ceueHns, Haubornee y[IOTpe6IdT6JIbeIMH Marepua-
JIAMH AIBJISIETCA CTajlb, Melb, ATIOMHUHMUIE, CBUHEIL,

3HayeHNe KOPPEeKTUPYIONIEH MacChI

D, (R +AR),

roe D .. — HauyIbHBIA aucOasaHC pOTOpa B IUIOCKOCTU KOPpEK-
uuu; R — pamuyc IIOCKOCTH KoppeKuuy; AR — IOJIOBHHA TOJIUM-
HBI MJIACTHHBI WM AuaMeTpa npyrka, Cymma R + AR npencTaBiseT
co6oit pajuyc KOppeKUHH.

JAnuHy KoppeKTHpymolleii Macchl (puc. 7.1) omnpenensmoT o
npubnuxesHsiM Gopmynam:

my =

4mklO3
B pn d®

3
AnsA macTule! (puc. 7.1, 6)|b = .i;l;l_w_
p

manpyTka (puc. 7.1, a)

ITpubmmkennsie dopmyIibl crpasenmsel o b ue Gonee 0,785 R.
Ecnn B pe3yinbsTaTe pacuera nonyuarTca Gonslive 3HAYCHHA IJIHU-
Hbl KOPPEKTHPYIOIeil MacChl, TO ClIe[lyeT M3roTaB/IMBaTh ABE Mac-

_(€,_§,O,,,

N

od
e
]
]

b b
a) 5)

Puc. 7.1. Paamepbl KOppeKTHPYIOLIMX MacC
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ChbI, KaXX[aA U3 KOTOpbIX paBHa 0,5 m, . Pacuer MOBTOPAIOT 1A HO-
BBIX KOPPEKTUPYIOIIKUX MAacc.

INpumep. Havansueiit nucGanaHe poTopa B IUIOCKOCTH KOPPEKIMH pafuy-
com R = 150 mm cocraBnaer D = 1500 r-mm., KoppekTHpyiounpie Macchl U3-
TOTaBAMBAIOT M3 CTAIBHOH MONOCHI TOMMMHON /1 = 5 MM 1 mupuHoi ! = 10 mMMm.
Paccunrars nnuny nonoce.

Haxopum 3HaueHne KOPPEKTHUPYIOLIEH MacChl:

Dyay __ 1500
ko 150+2,5
2

m, =

=9,836 T
R+

H paccuMThiBaeM AJIMHY I0JIOCHI:

m,10° 9836 10°

= = = 25,06 mmMm.
b==h 7,85-5- 10 :

IMpoBepsieM cooTHOLIEHHE
b/ R = 25,06/150 = 0,17,
¥TO MeHbIUe OOy CcTHMOTro 3HaueHHA 0,785.

J17151 ASrOTOBJIEHNA KOPPEKTUPYIOUIHUX Mace IMUPOKO UCHOIb3Y-
0T Takke Habopbi waib, 604TO8, GUHTO8 W APYIHX KpENeKHBIX
neraneii. HaGopel cOCTaBIIAIOT U3 AeTaneld OQUHaKOBO! UK pa3iny-
Ho¥ maccel. MIXx maccel B Habope, 00ObIluHO, 00pasymoT HocienoBa-
TEJIbHOCTh 4MCeJl, B KOTOpPOH Ppa3sHOCTh MEXAY NOCIENYIOUIMMH H
NpeasIayIiMI 3HAaYEeHUAMHK OCTaeTcA HeusMeHHon. Takyiwo mocie-
IOBaTeIbHOCTh HA3bIBAIOT apudmeTmyeckKoil nporpeccueti. Hampw-
Mep, Habop u3 20 Gonros ¢ maccamu: 1; 1,5; 2; 2,5; ...; 10,5 —
obpasyet apudmMerruecKyo nporpeccHio ¢ pasHoctsio 0,5 r. Bamas-
CHPOBOYHBIE I'PY3hI MApKHUPYIOT MOPALKOBEIM HOMEDPOM.

Tlo pacueTHOMY 3HAYEHHI0 KOPPEKTUPYIOIIEH MacChl it Habo-
POB € IIOCTOAHHOM Maccoll ONPEeAeNAIT YHUCIO GaTaHCHUPOBOUYHLIX
TPY3UKOB

no—k T

mne’r
rme m, — MOCTOSHHAS Macca HOeTand, (QUKcHpyloueid Habop;
M per — Macca OHO JeTanu u3 HaGopa.
TlopARKOBLI HOMEp GanaHCMPOBOYHOTO IPy3a B Habope BLIMMC-.

NAI0T 110 hopmyie

rae m, — macca nepBoro GaraHCHMpOBOUHOTO I'py3a; d — pasHOCTb

nporpeccuu. Ecrnu B pesybraTe pacuera HoxyyaeTcs n Goibiile ynucna
rpy30B B Habope, TO HOBOE YMCJIO IPy30B N HaxOAAT KaK KOpEHb

KBaJpaTHOT'O YPaBHEHHUSA
a N*+bN +c = 0;
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1

3gecba =d; b= 2m, —d; c=—2(my —m,).KopHu atoro ypasse-
HHA HAXOMAT MO MPUKJIAAHOMN IporpaMme 11t MUKpoIBM.

IMpuxiagnan nporpamMma ayma MuKpoIBM. Beruucienne KopHeii
KBaZpaTHOro ypaBHeHuA. McxopHble naHHBIe AJIA BBIYHCIICHHH: 4,
b,c.

Hpozpamma 7.1 dnn murpoIBM *Inexrponuxa’ 53-34, MK-54, MK-56-1II-1

Appec Komanga Kon, Anpec Komaupa Kon
00 o 40 18 pd 14
01 C/I 50 19 Fx<0 5C
02 T OE 20 23 23
03 2 02 21 = 14
04 : 13 22 /-1 oL
05 -/ OL 23 + 10
06 ) OE 24 : 13
07 FX2 22 25 FBx 0
08 HIIO 60 26 BI 51
09 c/m 50 27 33 33
10 X 12 28 /-l _ oL
11 FBx 0 29 Fv 21
12 F, 25 30 21300} 60
13 — 11 31 : 13
16 Fx >0 59 34 : 13
17 28 28 35 c/n 50

Hucrpyryun 6anancupoeuuxy

Conepxanue HaGpats BrinonHuTE Pesynerar
YHCIIO KOMAaH[ILI

1. Bxmounte KabKyIATOP

2. Beepure nporpammy 7.1 FIIPT BBOR
3. lIpoBeprTe MPaBUILHOCTH FABT
HaGopa mporpamMmel
3.1. 3aHecHTe BETHUNHEI 1 B/O C/MI 1
1 C/i 1
-2 c/m -2
3.2. BelBenuTe pe3ynbTaT —2 — B perucrpe x, 0

1 - B perucrpe y, 1
4. OuncTHTe NPOTPaMMHSLH
CUETUHK B/O
5. Beluncimte KOpHH

5.1 3anecuTe BETHUMHEI a B/OC/I a
a b,c, b C/TI b

¢ ¢
5.2. BeruncnuTe KOPHH C/m

N, — B perucrpe x, 0
N, — B perucrpe y, 1
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3 ameuanue B xkatectBe uckomoro suauenusi N BoiGuparot ‘Gonsumii
MOJIOXKHUTENbHBIN KOpPeHb, KOTOPhIH OKpyriaswT po Omxaiiillero Lenoro
wiCna.

IIpumep. Hauansueiil aucbanane poropa B IUIOCKOCTH KOpPPEKUHH paguy-
com R = 150 mm cocrasnaer Dy, = 1500 rmm. Koppextupyomue macchbl
nopOupaoT u3 Habopa BunTOB. [lepBbIil rpys B HaGope umeer maccy m, = 2T,
pasHocTs mporpeccur d = 0,5 r, uucno rpysos 20 wr., Heobxogumo paccum-
TaTe MOPAXKOBBIN HOMep (anaHCHPOBOYHOrO rpysa [JiA M3roTOBJIEHHA KOp-
PeKTHPYIOLIel MacChl.

Haxopnm 3Hauenye KOPPeKTUPYIOLLEH MacChl

D 1500
=—HAY = 2= —|0r,
My =R 150 1

PaccunthiBaeM nopamKoBblil HoMep 6alaHCHPOBOUHOrO rpy3a 1o popmyne

g T e T

_10-0-2 8
n= d

+t1=—73 +1:T)f§+1=17‘

Orciona KOpPPEKTHPYIOMIeH Maccoil HBJIAETCA BHHT C NMOPANKOBBIM HOMe-
pom 17.

PaccuuTanHble 1o 3THM dopmynaM GaJaHCHPOBOYHbIE IPY3bl’ He MOJIKHBI
3aHmMMarth Oosee 1/8 yacTH OKPYKHOCTH.

B HeKOTOPBIX KOHCTPYKLHMAX POTOPOB KOPPEKTHpYyIoLHe Mac-
Chbl JONnycKaeTcAaA yYCTaHaBJINBaTh TOJIbKO B oOlIpe/leieHHbIe MeCTa
MIOCKOCTH KOPPeKIW!, 3ajaHHble 4YepTe)KoM, HanpHMep, Ha
JionacTtu TpeXJ'IOHaCTHOFO BEeHTHJIATOpA. Yacrto yroia nnc6ancha
He cOBIazaeT C 3TUMH MeCTaMH, ITO3TOMY KOPPEKTHUPOBKY Macc
BBLITIONHSAIT 08yMa 6araHcupogounbimu 2pysamu (puc. 7.2). 3Ha-
YeHNsd MacC Ipy30B HaxXOoOAT C MOMOLUIbIO TeopeMbl CHHYCOB I10
cdopmynam:

my = Duaw SOy, o b A

Tk sin yp, Ty sin «p,

rae ¢, — yrojl Mexny JHHHel neficTBUs nucbaIaHca U IepBhIM Oa-
JIAHCMPOBOYHBLIM IPY30M; ¢, — YTOJ MEXKAY JIMHUEH NelCTBUS NHC-
GasaHca ¥ BTOPLIM DATaHCUPOBOYHBLIM FPY30M;
— ]
w3 = 180" = (1 + ¢2)

3HaueHUsa m, ¥ m, BBLIUMCIAIT MO NPUKIAIHON mporpamme Ajis
MUKpoIBM.

my my

g "
Puc. 7.2. KoppexTHpoBKa Macc B 33[JaHHBIX MeCTaX IUIOCKOCTH
T yay KOPPeKUKH
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Ilpuxnanguan nporpamma s MukpodBM. BoruunciieHue ABYX KOPPEKTH-
PYIOUIHX MacC B INICCKOCTH KOPpPEeKUHH"’,
Hexonnbie nanHbie 115 BHIYACIEHHIA
m, — 3HaueHHe KOPPEKTHPYIOLIeH Macchl B INIOCKOCTH KOPPEKLMM; v, , 9, —
YIJIbI MeXKAY nuHMen AelictBUA pucbanaHca (lerkuM MmectoM) u GanancHpo-
BOYHBIMY I'DY3aMH.

Ilpozpamma 7.2 onn muxpoIBM “Inexiponuxa’ 53-34, MK-54, MK-56.

Anpec Komanna Kon Anpec Komanma Kon
00 1 41 17 . 13
01 c/n 50 18 x 12
02 A - - 19 m 42
03 ¢ 50 - 20 c/m 50
04 nc ac 21 FBx 0
05 * 10 22 HIIC 6C
06 F cos ir 23 F sin i1C
07 /-1 OL 24 N 12
08 F arc cos 1i- 25 3 43
0 1B L 26 c/m 50
10 c/n 50 27 X 12
11 F sin 1C 28 X 12
12 WA 6~ 29 2 02
13 F sin 1c %0 ; 13
14 z 14 31 1914 4r
1 nm 61 32 c/m 50
16 FBx 0

Huerpyxyun 6anancupoewuxy

Conepxanue Habpars BbinomMHMTE Pesynerar
9UCIIO KOMaH[b!

1. BxilounTe KanbKynarop

2. Beeaure nporpammy 7.2 FITPT BBOR
3. llpoBepETe NMpaBWILHOCTD FABT
HaGopa nporpaMmmbl
3.1. 3aHecKTe BenMUHHEI 1 B/O C/IT 1
46 c/n 46
69 , 69
3.2. BoIBenute pe3ynsTat c/m 65
c/a 1,259
/1 1,298

4. OuMuCTHTe TPOrpaMMHEIH

CYETHYHK B/O
$. BeruciuTe KOppeKTHpY-

IOLIHe MacChl
5.1. BBenute HCXONHBIE

DaHHBIE my c/m my
¥, c/m 4
¥ om Y2

5.2. BeIBeOuTe pe3synLTaThl
BBIYHCITeHIH B/O @3
cm m,
c/m m,
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KoppektupoBka mMacc nepemelueHnem macchl. Ilpn KOppeKTu-
POBKe MacC ABYMS IMOCTOAHHBIMH 10 3HAYEHUIO 1 U [IEPEMEHHBIMH
110 IOJIOKEHHIO (YTOII ¢) OaTaHCHPOBOYHBIMY IPY3aMU BHIYMCIITIOT

yroja mexny HUMH 10 (bopmyne

2mry
Dyay
18 g

1,6 N

14

1,2

10

08

'

[TTTT]

N\
0 20 40 60 80 100 120 140 2¢,°

Puc. 7.3. Homorpamma AnA onpenenenus
yrna MexAy ABYMsi TOCTOAHHBIMH TIO

2mrk
2¢ = arc cos

D Hay

WIM C [IOMOLUBI0 HOMOIPaMMBbI
(puc. 7.3). Tlpu nons3oBaHMM
HOMOI'PaMMOM BBIYUCIAIOT OT-
HOIUleHHe 2mrk/DH aq U 1O OCH
OpAMHAT  OTKJIAOBLIBAIOT  MO-
JIyueHHOe 3HaueHHe, Hu3 KOTO-
poro MNPOBOJIAT pAMYIO,
napaJjuleicHylw ocH abcumce o
nepeceueHus ¢ xpusoii. Y3 Tou-
KH fepeceyeHns MPOBONAT Mpsi-
MYI0, M3PAJUIEIBHYI0 OCH OpAY-
HaT 0O MepeceueHus C OChbI0 ab-
cupcce. Touka mnepeceuenus 3ToM

Macce H TMEPEMEHHBIMH IO TOJIOXKCHHIO

IPAMON C OChI0 yKa3bIBaeT HC-
6anancHpOBOYHLIMM IPYy3aMH

KOMEIH yroi 2¢.

Ilpumep, HauanbHell nucbanaHce poTopa B INIOCKOCTH KOPPeKLHM DPamuy-
com r; = 150 mm cocrasiser D = 1500 r-mm, yron nucbananca pasen 100°,
Konerpyknueii poropa npenycmMoTpeHa KOPpeKTHPOBKA MacC ABYMSA MOCTOsH-
HBIMU TPY3aMH Maccol m = b I KaX/Lli Ha paguyce r; = 150 MM, Omnpepenuts
NOJI0KeHHe KOPPEKTHUPYIOLHUX Mace,

Beruncnaem oTHoLeHHe

2mrk - 25r1S0mMm
1500 r-mMm ’

Hay

IIo xpuBoit Ha puc. 7.3 HAXOOMM yroJ MeXay KOPPEKTHUDYIOLMMU MacCa-
MH, COOTBeTCTBYWOIHUMHU oTHolieHuio 1, Yron cocraBnaer 120° . Cnepgosarens-
HO, NEpBYI0 KOPPEeKTUPYIOUIYd MAaCcCy HYXHO YCTAHOBMTH IOH YIOM ¢ =

= 100° + 180° — 60° = 220°, a BTOPYI0 KOPPEKTHPYIOIIYIO MacCy — IO YIIOM
Cpa = 100° + 180° + 60° = 340° oTHOCHUTENbHO Hauajla OTCUETa YIJIOB B IUIOC-
KOCTH KOppeKLuH,

KoppekTHpoBKa Macc yMeHbINeHHeM MacChl. YMeHbIIeHHe Mac-
Cbl NPOM3BOJUTCHA ChEMOM MaTrepualla C MOBEPXHOCTEH POTOpa pe-
HKYLMM HHCTPYMEHTOM. O6paboTKY WHIMHAPHUYECKHUX TOBEPXHOC-
Tel BbINIOJIHAIOT IO KPYrOBOMY KOJIBLY U CEIMEHTY.

Ilpu cveme meranna no xoabvyy (pHc. 7.4) npamoyzoabHo20 ce-
yeHun h-l BHaYajle HaXOAAT MacCy Ha YIVIOBYIO eOHMHUIY (pafguaH) :

m = phiR (1 - ThR)‘
Ecnu ornoumenue 4/2R ne 6onee 0,01...0,03, To 3Ty Maccy MOX-

HO BBIYHCIIATH [0 NPHUOIIKEHHOH dopMmyie
= phIR.
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Ty p}la‘/

I3 myR
49 18
6,8 hé
47 14
o6 12
05 Lo
0% a8
43 46
42 04
a1, 012
0
g

Puc. 7.4. HomorpamMma anifl onpefenenns pasMepoB KOJlblia IPH KOPPEKTHPOBKE Mace:
§ — UEeHTp Macc YacTH Konablua

3areM pacCUMTBHIBAETCA OTHOLIEHHe DHaq/me U 110 KpuBOH I
HaxOonAT UEeHTPaNbHbIl Yroj 2y B rpaaycax. [1o kpHBoii 2 onpepe-
JIAIOT OTHOLIeHMe r; /R .

Ilonyyennblid LeHTPaJbHBIA Yrosl [ONHOCTBIO ONPEAEAeT KOp-
PEKTHPYIOLIYIO Maccy poTopa, JedCTBUTENbHBIH paglyC KOppeKIuK
¥ HCIIOIB3YIOT IJ1A NPOBEPKH NPABUIBHOCTH BhIUMCIEHUI] |

DHaq pacu = mcchprk.

Ilpumep. Hauanbubifi aucbanaHc poTopa B mIOCKOCTH KOpPPeKLHH panuy-
com R = 150 mm cocrasnser D = 1500 r-mm. KoppexTupoBka mace goryc-
KaeTCs 10 CTAILHOMY KPYTrOBOMY KOJIBUY NPAMOYTONLHOrO cedenun i = 5 Mm,
/=10 mm. Onpenenurs MeHTpanbHbIH yron.

Maccy xonsna HaXOAHUM rio NpubIKeHHO hopmyne
my,=phIR= 17851025.10-150 =58 9 r/pan.

Onpenenﬂerv; OTHOLLeHHe
Dyau _ 1500 _ .,
m,R 58,9:150

Ilo xpuBoit I (puc. 7.4) Haxomum IeHTPabHbIH yroi 29 = 115° = 2,02 pax. Ilo
KPHBOM 2 u yriy 24= 115° onpenensem orHolenue 7, /R = 0,84, orxyaa nony-
4aeM (PaKTHIECKHI panuyc KOPPEeKIUH rp=084R = 0.84-150 = 126 mm,

IIpoBepsieM TOUHOCTH BHUTONMHEHHBIY pacyeTtoB m Zprk= 58,9-2,02.126 =
= 1499 r-mm, ¢

Ilpu roppexruposie macc no ceamenry (puc. 7.5) samapum-
¢ WMPUHOMK pe3sanus /. OGBIYHO 3Ta BeIUYHHA YKa3aHa B TeXHHUEC-
KOH IOKyMeHTauyH. 3aTeM HaXOUM OTHOLIEHHe HAuyaIbHOI'O Iuc-
6anaHca poTopa B IUTOCKOCTH KOPPeKUHU K NOCTOAHHBIM I1apaMeT-
pam.

3
D .4/PIR.
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Dyau Puc. 7.5. Homorpamma nna onpene
2LR3 h/R JlenUAa pa3MepoB cerMeHTa MpH Kop-
. peKTHPOBKE MacC:
2 f § — HCHTP TAMKECTH cermMeHTa
16 08
/ Ilo xpuBoit I HaxonuM Bcro-
/ MoOrartesibHbIH yroi ¢ (IIoJIOBUHA
2 7/ 96 peHTpasbHOrO yria cexrtopa),
/ / . 3Had KOTOPBIA [0 KpuUBOU 2
P g4+ OIPENEeIMM OTHOCHTENbHY!0 BbI-
/ ;r( cory cermenra h/R . Bemicota
/\/ /{ 2 . h s#ABNAETCA HEOOXOOUMBIM H
4 79 Nl 4Z [OCTaTOMHBIM IApaMeTpoM IS
% 3 cbeMa HeypaBHOBeUeHHOH
) 1 MaCﬁbI. " 5 .
Hmep. adYaJIbHbIHM
20 40 60 80 %° pOTOpIa’ Bp IUIOCKOCTH K?)!;i)einsgg
paguycom R = 25 mm cocraBnser
DHaq = 1500 r-mm. Honycruma Kop-
pex'mpOBKa Macc cpeMOM MeTansa ¢ uHHHHHpH‘leCKOH HOBerHOCTH WHPH-
Hoit | = 5,5 mm, nnorHocts Meranna p= 2,710° r/imm®. Heobxomumo
OIrpenenuTb rny6mly pe3aHud.
Haxonum otHouieHue
Dyay _ _ 1500 - 1390 =647.
pIR? 2,7-10°-55(2,5)%10°  2,7-55-15,62

Ilo xpuBoii I (cm. puc. 7.5) onpenenum yron ¢ = 41° | a no xpuBoi 2—
OTHOCHTENBbHYIO BhICOTY cermenra A /R = 0,59; OoTKyna BbICOTa cerMeHTa h =
= 0,59 R = 0,59-25 = 1475 mm. Dta BenuuuHa u OyfeT rayOuHON pe3aHMA.

KoppeKTHPOBKa MacC POTOpa CBeplieHHeM OTBepCTHH B ILIOC-
KOCTH KOppeKLM#M — HauboJiee pacnpoCTpaHEHHBIH crnocob yMeHb-
mweHuss Macebl. JIpu ceepaenuu orgepcTuli 8004b OCU POTOPU
(puc. 7.6) ynansaeMylo Maccy BbIUMCIIAIOT 110 popMyJie

my = D Haq/ k-
Iluamerp oTBepcTuA d, MIyGUHY CBepieHMs h U UMCIO OTBep-
CTHI n onpenedanT U3 Bpra)KeHHH

— d? _
= pmL=(h \95d)n.

TpubGmnKeHHbIil pacyeT BLIMOJIHAETCA B CIIEAYIOLIEM MOpAIKe.
3analoTcA OMAMETPOM OTBEPCTHA M3 HONYCTHMBIX IHaMeTpOB,
yKa3aHHBEIX B TeXHHUYeCKHMX TpeboBaHuAX Ha GanaHcupoBky. Pac-
CUMTBIBAeTCA yAalsemas macca m, IpH cBepile-

HMHM OHHOTO OTBEpCTUS amamerpom d U riryou-

WP Hoﬁh:
4 my=p nd® | 4,

Puc. 7.6. OceBoe oTBepcTHe i KOPPEKTHPOBKH Mace
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BoiumcriAercs oTHowenue D -, /5m FLOm BbIOGMpaeTca HEOOXONH-
Moe uncino orBepctuil. Ecnu 3TO OTHOLUEHHE MEHble 1, To pocTa-
TOUHO OIHO OTBepcTHe (7 =1), eciu Gosnbuie 1, TO OHO OKpyIJIA-
eTcss B HOMbBIIYI0 CTOPOHY JO LEJIOro YMciia, onpeneiAaioero HeO00-
XOIMMOE YMCIIO oTBepcTuii n. Cnenyer uMeTs B BUAY, YTO NPOU3BE-
neHue dn LOKHO ObrTh Menblue 0,785y, , MHaue MOrpelrHocTd pac-
yeTa IPEBBICUT AOMYCTUMOE 3HadeHue.

3areM BBIUMCIISETCS INIyOMHA CBEpJIeHUA KaKJOoTOo OTBEPCTHA!

D
h=[ (—22) 2+ 0,19]d.
Smagrg "

Ilpumep. Hauansusiit nucbananc poTopa B IIIOCKOCTH KOPPEKIMH COCTaB-
nsaer D = 1500 r-mm. JonycruMa KOPPEeKTHPOBKA MacC CBepJieHHeM oce-
BbIX OTBEPCTHii AuamMerpoM no d = 6 Mm Ha panuyce 7, = 100 MM, riryGuHOM
He Gonee # = 30 MM (ruioTHOCTS Marepuana p = 7,85-10° r/mm® ). Heobxo-
IMMO ONpPENeHTh YHCIO OTBEPCTHIY, AMaMeTp W ryOuHY cBepileHusA,

Npuaumaem guamerp cBepienns d = 6 mm. PaccuutbiBaem macey

ond? 7,85-10%.3,14-63
m ;= =t ’ =133r.
4 4

Haxonnum oTHOleHHe

Dyan = 1500 =12,25

5 mgry 5-1,33-100

M OIpefesisieM YUCIO oTBepeTui n = 3. Belunensem rnyGuUHy CBepileHHA K@K-
IOT'0 OTBEPCTHA

D

= (—2_ )5 +0,19]d=[225 -3 +0,19]6 =237 mm.
5m Tk n 3

Iepamerpvl paduanbHblx OT8EPCTUL HAXOQMM IO HOMOrpamme,

npuBedeHHol Ha puc. 7.7, BaxgaBasich IMaMeTPOM OTBEepPCTHA d, BbI-

YHCIMM Maccy Ha eIUHMILY AJd-

Dyay Hbl (34 eQUHHULlYy OJUHBI A npu-

7%
e . // 7% uumaem h = R/10):
=, o4l B
16 p 4 MmMp=PTY" Jo0-
\ OmnpenesnisieM OTHOLEHHE
496 A 3 Dyau/™, B-
e / JTE , ITo xpuBoii I HAXOOUM OTHO-
/ /f\ ) ~ /1 CUTENIBHYI0 TTyOMHY CBepJIeHUsA
£
42 !
‘ ’ Puc. 7.7. Homorpamma ans onpeaenenmus
0 NapamMeTpos PagHANbHOIO OTBEPCTHA:
g2 g4 46 g8 KR § — HEHTp TSKECTH OTBEPCTHA
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h/R. Ecnu Dnaq/m AR < 5, TO AOCTaTOYHO OIHOr'O OTBEPCTHA, B

NPOTUBHOM CJIyyae IIOJIyYeHHOe 3HayeHue IeJIAT Ha 5 U OK-
pyriiAl0T B OOJBILYI0O CTOPOHY O UENOro uucila, KOTOpoe H
ompezenuT HeoGxoguMoe w4MCaO oTBepcTHit. CleayeT yuMThbi-
BaTh AJIMHY AYTH, KOTOPYIO 3aHUMAIOT OTBEPCTHS, M Kanubp cBep-
nermusa. Jlyra ne pomxHa npesbiiare 0,785R, a xammbp —
h/d <5,

Hpumep. Havansnbiii nucbananc poropa B [IOCKOCTH KOpPPeKIHH Daguy-
coMR = 100 MM cocTaBiaser DH = 1500 r-mm, Honycruma KOPPEeKTHPOBKa
Mace CBepileHHelM pPaauaibHBIX oarsepcrm‘—i nOuamerpom He Oonee d = 6 MM, riuy-
Gunoii He Gonee # = 30 MM (IIOTHOCTL MaTepuana p = 7 ,85-10° r/mm? ). He-
06X0IHMMO Onpelen Th YHUCIO OTBEPCTHIl, AHaAMeTD U I1yOUHY cBepeHun .,

IlpuHuMan nuaMeTp cBepiieHHs d = 6 MM, HAXOMM MacCy OJHOTrO OTBep-
crua riayounoii R /10 no dbopmyie

d® R

6* 100
— = . -3 . . 3
my, = pr = 5= = 785107 3,14

7)- =2,22 T.

Onpenemam oTHomenne

D
nay  __1500  _
m, R 222100 705

Orcrona uncno orseperuii

n=6,76/5=1,35.

Tonyuennyio BemMuMHy OKPYILJIHM [0 2, T.e. h= 2,
BxoBB onpenenum oTHOIIIeHUE

DHaq _ 1500 - 338
2m,R = 2222100 7

Ilo puc. 7.7 naxomum rnyOuny cBepnenusn (4/R = 0,44) h = 44 mm. Tax
Kak riybuHa CBepJIeHHA NPEBLIIIAeT AomnycTtHMoe 3uauenue (2 = 30 mm), TO
pacueT TOBTOPMM NJisi GONBIIEro yuceila orBepcrii # = 4, B pesynsrare momny-
M oTHolilenue 6,76/4 = 1,69 u oTHOCHTeNnRHYI0 rnyOuHY cBepnenus #/R =
= 0,19. OTkyna riny6uHa CBeplieHHA KaXAOTo U3 YeThIpeX oTBepcTHil Gyner
h = 0,19R = 19 mm. Ilpn 1fuare orBeperuil 2d OHH 3aHMMAIOT AYTY .OKPYX-
HocTH 2dn = 2-6-4 = 48 MM, uTO cocTaBiAeT

48/(R~h) =48/(100-19) = 0,59 < 0,785.

Inis1 pacueTOB KOPPEKTUPYIOUIMX MacC POTOPOB Ha MPOU3BOA-
CTBe HCIIONB3YIOT TaGiuubl, rpadUKH, HOMOrPaMMBbi, TIPUKIIAAHbE
MPOTPaMMBI AN MUKpoOBM, cBsa3bIBalolye HadaJlbHELH AUCOaaHc
¢ KOHKDETHbIMH TapamMeTpaMH KOpPpEeKTHpYIOUieil Macchl, KOTO-
pble DOJKHBEI OBITH YKAa3aHEI B TEXHUUECKUX TpeGoBaHMAX Ha Ganan-
CUDOBKY.
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7.4 TIPUEMHI BHIITOJIHEHHUA PABOT

OCHOBHBIMHM BHIAMH paGOT, BBIIIOJIHAEMbIMH IPH KOPPEKTH-
pOBKe Macc, ABJIAKOTCA: pasMeTKa, pyOKa, pe3Ka, OIUIMBaHMe,
cBepJieHHe, HapesaHHe pe3nbbl, KilenKa, naitka, coopka. [lpucrymas
Kk paboTe, HeOBGXOIMMO NOArOTOBUTH pabouee mecto. Ha pabouem
MeCTe IOJDKHBI HaXOOUTBCA TOJNBKO Té MHCTPYMEHTHI U IIPUCIIOCO6-
JleHHsi, KOoTopble HeOOXOAMMBI U1 BBIOJIHEHHA 3ajaHusda. UHcTpy-
MeHTBI, IPHCIIOCOBIIEHHA ¥ MaTepHalibl PAcloyiaraloT B YHOOHBIX
mecrax. M3aMepuresnbHble MHCTPYMEHTBI Pa3MeINaloT OTHENIbHO OT
paboyero MHCTPYMEHTa Ha CIELMaIbHOH IOJIoUKe, a YepTexu Ha
IUTaHIIeTe-TI0ACTaBKe.

MHCTpYMEHTB! JOJDKHBL YOOBJIETBOPATH ClefyiomuMm Tpebora-
HUAM:

MOJIOTKH [IOJDKBI OBITH NPOYHO HACAKEHbl HA PYKOATKH M pac-
KJIMHEHBI B OTBEPCTHA CTAILHLIMU KIIMHBAMH;

ITOBEPXHOCTH PYKOATOK MOJIOTKOB, HAIIMIBHUKOB, OTBEPTOK
JOJDKHBI OBLITh YACTBIMH, 63 CYYKOB, TPEIIHH U OTKOJIOB;

yIapHble YacTH KEPHEpPOB, BHIKOJIOTOK, 3yOWI He MOJIKHEI HBITh
COUTHI MIIM CKOLIEHBI OT YIApOoB;

paboune YacTM MHCTPYMEHTOB NOJDKHBI OBbITh NMPaBHJIBHO 3aTO-
YeHBbI.

Iepen 3aToOuKOll MHCTPYMEHTa MPOBEPAIOT IPOYHOCTH 3aKperr-
JIEHHA OTpakAeHMsa UUTMGOBAILHOIO Kpyra, peMeHHOMH Iepenau,
ApPAaBHIILHOCT 3aKpeIUIeHHs NOAPYYHHKa (3a30p MexXay Noiapyu-
HUKOM ¥ HUTMGOBAJILHBIM KPYTOM He HOJDKEH IPeBBIATh 3 MM) ,
cocTosare HUTMGOBAILHOrO Kpyra, HCIPaBHOCTh pPabOThI 3aTOU-
HOTr'O CTaHKa.,

Tlpu paboTe Ha 3aTOYHBIX M CBEPIMIIBHBIX CTAaHKAaX, C [THeBMa-
THYECKHMMH WM 3JIEKTPHUECKMMM MallMHKaMU, pyOGKe, KIIEIKe,
nadike pabounii OJHKEH MOJIB30BATHCS 3AUIMTHBIMHE OUKAMH.

Pasmerxa. Pasmerounbie paboTh! IPH KOPPEKTHPOBKe Macc sB-
JIAIOTCA BCIIOMOTATENIBHOM TEXHOJOTHYecKoH oneparmell, 3aKiIioua-
olIefica B IepeHoce pasMepoB KOPPEKTUpYolleit Macchl Ha ILUIoC-
KOCTh KOppexiuu., PazMeTKy OOBIYHO BBITOIHAIT Ha IUIOCKOM H
OWIMHAPUYECKON ITOBEPXHOCTH.

Ha Im1ocKMX TOBEpXHOCTAX (TOple poTopa,UIACTUHE) HAHOCHAT
PHCKH, YT OKPY>KHOCTElH, KepHAT padMeTOuHble JIUHHY, [T0 KOTO-
peIM GyIer IMpoOBOAMTHCH pe3Ka, pyOka, omuroBka. Ha nuauHopH-
YEeCKUX IIOBEPXHOCTSIX B OCHOBHOM HAHOCAT PHUCKH, OTPaHUYNBAI0-
1pe o6pabaThIBaeMBIH y4acTOK TIOBEPXHOCTH.

Tlepen pa3sMeTKO# MOATOTABINBAIOT ITIOBEPXHOCTH: OUHMIIAIOT UX
OT MbUIH, I'PA3¥M, oKauukl. HeobpabGoTaHHkIe NOBEPXHOCTH OKpally-
BalOT MEJIOBLIM pacTBOpOM, UYHCTO OOpPaGOTaHHBIE IOBEPXHOCTH
poTOpa OKpAallMBAalT pAacTBOPOM METHOr0 KYIopoca MJIH CIIeH-
TBHBIM JIAKOM IS pa3MeTKH. Kpacutens HaHOCAT TOHKUM PaBHO-
MEpHLIM CIIOEM MEPEeKPECTHHIMU BEPTHUKANBHBIMH K TOPHU3OHTAJIb-
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HbIMH [IBIDKEHUAMH KHUCTH. locne OKOHuUaHUs OKpalIMBaHUA ITO-
BEPXHOCTb [IPOCYUINBAIOT.

Pucky HaHOCAT pPa3sMeTOUHBLIMM HHCTPYMEHTaMH — YrONbHU-
KOM, JUHeHKoHN M yepTuwiikod. ITpu HaHeceHMN PHCOK OCTpHE uep-
TANIKY TUIOTHO MNPIDKMMAKT K peOpy yroNbHUKa (WA JIMHENKH) ,
OJIHOBPEMEHHO HAaKJIOHAA YEPTHJIKY B CTOPOHY HAIIPABJICHUS IIBU-
s)KeHUsA. A mosyueHnsa 4eTKOMH NPAMOM JIMHUH CJiefyeT NPOBOAUTh
pHUCKY ¢ HeGONBIIMM HaKMMOM, He U3MEHSs HAKJIOHA YePTIIKH OT-
HOCHUTENBHO pebpa yronbuuka. Henbss o ogHOIT M TOR Xe pUcKe
IIPOXOnMTh 2 pa3a, TaK KaK JIMHUA MOJIYYUTCH Pa3IBOEHHOMH.

Tipy pasmerke YIriIoB NPHUMEHFIT HUPKYJb, JNHHEHKY U uep-
THIIKY.

HaneceHne OKPY>XKHOCTH (AYrM OKpPYI)KHOCTH), HeJIeHME ee Ha
YaCTH H TIOCTPOEHHE MHOTOYT'OJLHHKOB BBITIOJIHAKT OTHOCHTEJIBHO
HeHTPa WIH € OTJIOKEHHEM pPa3sMepoB OT BHYTPEHHEro WU Hapy»K-
HOTO OuaMeTpa JIeTaJIH.

B mepBoM ciyyae HAaXOOAT LEHTP OKPYXKHOCTH C IIOMOIIBIO
YrONBHUKA IEHTpOMICKaTelid. YTOJIBHUK COCTOUT M3 ABYX IUIAHOK,
coenuHeHHBbIX nox yrioM 90°, M 5KeCTKO 3aKpeIUIeHHOHN JIMHEHKH,
pabouee pebpo xotopoit menut yron 90° momonam. Ha pasmeuae-
MbIIl TOpel IeTald HAKJIaAblBalOT YTONBHHK — I[EHTPOHMCKATelb
Tak, yTobnl Obe ero IaHK{H KacalUCh LIIHHAPHYECKOH NOBepx-
HOCTH pHetanu. Ilpwxumas JHMHeHKY YrojbHHKAa K IIOBEPXHOCTH
TOpLia, MNPOBOIAT UYEPTHIKON TEPBYH [AUAMETPAILHYIO PUCKY.
YTONBHUK-LIEHTPONCKATE/Ib TIOBOPAYHMBAIOT IO IHJIMHAPUYECKOH
rnoBepxHocTd Ha yron 90° (npuUGAH3NTENBHO) M NPOBONAT Yep-
THNKOH BTOPYI pucky. Touka nepeceueHus OBYX PHCOK SABIAETCH
LeHTPOM pa3MeuyeHHOH OKpyxHocTH. M3 3Toro nenrpa mupkynem
NpPOBOAAT AYTHM (OKPYXKHOCTH) TpebyeMoro pamuyca, KOTOpPYIO
OeNsT Ha HeOOXOIUMEIE YacTH.

Tlpy oTnoXeHMM pasMepoB OT KPOMOK HeTaJiM IIPHUMEHSIOT
HITAHTeHIUPKYIb. C IIOMOILBI0 MUKPOMETPHYECKOI O BHHTA PAMKY
YCTaHABJIMBAOT Ha TpebyeMblil pasmep. ITIOTHO npikiman Helomn-
BIDKHYI0 TyOKY K LIJIHHOPHYECKON IMOBEPXHOCTH, MOIBMKHOHN
ryOoKo# NPOBOAAT OKPYKHOCTD.

A HaHeCeHMA TOPHU3OHTAJILHBLIX JIMHUN HA LWIMHAPHYECKOH U
TOPIIOBOM TMOBEPXHOCTH HAETAIM NPUMEHSIOT HITAHTeHPeUCMYC C
YePTHIKOM.

Insi KOHTpONA NpPaBHABHOCTH IPOU3BOACTBEHHON Ppa3sMeTKH
KEepHAT pa3MeTOoyHble NuHMH. Onepanus KepHEeHHA 3aKIIYaeTcA B
BBINOJIHEHWH KepHOM HeOOoNbLINX yriayOneHuit rmo puckam. Pabo-
Yas yaCThb Pa3METOUHBIX KEepHOB HMMeeT YroJl 3aocTpenus 45 unm
60°. Ofs3aTenbHO KEPHAT TOUKHM IiepeceueHMs H CONpPKEHMs JIH-
Huit. Ha npaAMBIX JMHUAX KepHOBBIE yINIyGiIeHMS OeNaloT Ha pac-
crossauu 15...20 MM; Ha OKDPYXXHOCTAX M Ayrax — Ha PacCTOSHUM
5...10 mm. CHayana KepHep YCTAaHAB/IMBAIOT HA PUCKY HAKIIOHHO
or cebs. 3areM, He CHBHUIas KEPHEP C PHUCKHU, CTABAT €ro IeplieHyy-
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KYJISPHO Pa3sMEeTOUHOJ! IUIOCKOCTH M HAHOCAT TI0 KepHepy JEerKHii
KHCTEBO#H yIap MOJIOTKOM.

Py6ka. B HEKOTOPHIX KOHCTPYKIMAX POTOPOB il CheMa Me-
TaJiJIa IPU KOPPEKTHPOBKE MacC B IUIOCKOCTH KOPPEKLMH Ipenyc-
MOTpEHBI ClienuajbHble NOACKH. CheM METAJUIOB IIPOU3BOIAT 3Y-
OmnaMM MnM KpeilMeicenami, MPEeACTABIITIOIMME coGol pox,
y3KUX 3y0mi. B 3aBHCHMOCTH OT TBepIOCTH 06pabaThiBaeMOro Ma-
TepUaIa Yroj. 3aTOYKH 3yOmy moxer OvITh: 70° — miA uyrysa
U Opousbi; 60° — gna cramm; 45° — nna menau W NaTyHW. Benn-
YMHY ¥yrjla 3arOo4KH KOHTPOJUPYIOT Ha MNPOCBET C IIOMOIIBIO

IwIocKOro mabiaoHa ¢ yrioBeIMM Beipesamu 70, 60, 45°; npsamoinu-
HeHHOCTh KPOMKHM IPOBEPSIIOT JIMHENKOH. Yaaps!l o 3y6iwiam npo-
H3BOOAT MOJIOTKaMH Maccoii 0,4...0,8 kr. Yron HakjoHa 3y6una
K TOPH3OHTY gospker 6bIth 30...85°. Marepuat TomuuHOH 3...5 Mm
paspy0aor B aBa npuema. CHauala gemnarwT riiyboxoe Haapybanne
C OIHOI CTOPOHEI, a 3aTeM IEPeBOPAUYMBAIOT HETallb IPYTro# CTOPO-
HOU U pa3py0baloT 0 KOHYATEIbHO,

Ecnn HEeBO3MOXKHO ONPUMEHHTh pyOKYy B THCKax, TO, HallpUMep,
I10J10COBOM METajll YKJIAAbIBAIOT Ha HAKOBAIbHI; PEXYUIHMe KPOM-
KM 3yOwia yCTaHABIMBAIOT Ha PUCKY NPH BEPTHUKAILHOM IIOJIOXe-
HMM 3yOWia; MpeABapUTEIbHO HaApyO0alT MOJIOCY OO TOJIOBHHBI
TOJIIIIHMHEI, [IEPEBOPAYMBAIOT €e M HagpybalT ¢ APYToil CTOPOHEI.
YcTaHaBIHBAIOT MeCTO HaZpyba y Kpas IUINTHI U, HOKUMad pyKaMH,
IIPOU3BOMAAT HAMJIOM.

BoipyOanue ciioeB MeTaula IIpsAM o WM KPUBOJIMHEHHON ¢op-
MBI BBINOJIHAIOT KpeilMericenem, 3a OQUH NpUeM BbIpyGaioT He 00-
nee 1 MM, oCcTaBifAA MPUITYCK Ha YACTOBYIO pyOKy okomno 0,5 mm,
T'naBHBLIM ycloBHEM B nnpopy0aHUM Na30B fBJISETCA 3aTOUYKa Kpeifil-
melicenss ¢ MOXHYTPEHMEM, yTO OOeCIeurBaeT MOJIyUYEHHE YHCTBIX
KPOMOXK KaHaBOK.

Hna mexanuzanyy pyGKH IPUMEHAIOT IHEBMATHYECKHE Py GHIIb-
HbI€ MOJIOTKH.

Pesxa. Paszpesanne MeTanios BpyYHYIO IPUMEHSAIOT B OCHOBHOM
NPpY  U3TOTOBJIEHMM OaJaHCHUPOBOUHBIX TPY30B M3 JIMCTOBOTO M
[IOJIOCOBOTO MaTepuasioB. Pe3aky NpoBOAAT PyuHBIMH ClI€CAPHBIMH
HOXXOBKaMH, OCTPOrybuamMyu (A7A NPOBONOKM), PYUHBIMH HOKHU-
HaMH.

OcobennocTu mpouecca pesKH IIOJIOCOBOIO METajjia COCTOAT
B TOM, YTO pe3aHMe BBINOJHAIOT MO y3KOi CTOPOHE IMOJIOCHI TIpH
YCnoBHUH, YTO pe3aHMe NPOU3BONAT HE MeHee Tpex 3y6bheB HOKOBOY-
HOTO TIONOTHA. Pe3Ky 3aroTOBOK TONIUMHON MeHee miara 3y6bes
TOJIOTHA  ClIeZlyeT OCYLUECTBIATh HOXOBKOH B BePTHUKILHOM
TIOJIOXKEHUH, CO CNabbIM HLKUMOM Ha MHCTpyMeHT. HoxxoBKoi
paboTaloT ¢ HCIIONb30BaHMEM BCel MJIMHBI HO)XOBOUHOTO ITOJIOTHA.

Jlucrosoit marepuan TomuuHoit 0,5 ... 0,8 MM pexyT PYYHBIMH
HOXKHMLIAMH, 2 TOJIUIMHON 0 4 MM — PYYHBIMH PBIYAKHBIMH HOMX-

Hunamy. HOXHMIGI MoAGHpaoT B 3aBHCHMOCTH OT BBIPE3AE€MOTO
KOHTYpa:
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IJIA OPAMOJIMHENHOTO pe3aHMsa — ¢ NPAMBIMH M HIHPOKUMH
JIe3BUAMY;

IJIA Hapy>KHOH KPHUBOJIMHEHHOH pe3KH ¢ M3OTHYTHIMH IIAPO-
KMMH JI€3BUAMY;

IJIA BBIPE3aHUA II0 BHYTPEHHMM KPHBBIM JHHHAM — C HM30I-
HYTBIMH Y3KUMH JIE3BUAMH,

OnunuBanue NOBEPXHOCTEHN LIMPOKO PACIPOCTPaHEHO IIPH KOp-
PEKTHPOBKe MacC KakK JIA cheMa MeTajlia ¢ ITOBEPXHOCTH POTOpa,
TaK U JUIA TIOATOHKH KOPPEKTHUPYIOIIEH MacChl TP ee N3roToBle-
Hun. OrmnuBaHMe IUIOCKHX K (DAaCOHHBIX MOBEpPXHOCTEH IIPON3BO-
IHUTCA [0 pa3MeTKe, I'Ipn 3TOM NPUMEHAIT PYYHOH (HANMWIBHHKH)
1 MeXaHN3UPOBAaHHBIN (nHeBmamqecxne M 3JIeKTpHYeCKHe MallHH-
KHM) HMHCTPYMEHT.

Ilepen, myckoM MalIMHKH HpOBepHIOT HaJIEeXKHOCTD 3a3eMJIeHHA
¥ HaJiyrie CMa304yHOro Marepuaia. McnpaBHOCTh MalUMHKH YCTaHaB-
NUBAT IIyTeM IPOOHOro mycka BXONOCTYK) B TeyeHne 1 MHH.

I'pyOyio o0o0mMpKY TIOBEpXHOCTEH NpPOW3IBOAAT (pesamu-
IHapOLI KaMH.,

Pexymmnit mHéTpyMeHT Heo0XoAMMO IUIaBHO M DaBHOMEPHO
nepemMeniate o oGpabaTeIBaeMOl MOBEPXHOCTH, HE AOITyCcKaA BOI-
HHUCTOMN MOBEPXHOCTH.

OmuInBaHKe U 3aYKCTKY IIOBEPXHOCTEIH BBITIOJIHAIT KPYIIIBIMHU
HaIMJIbHUKaMHU. IIpH oGpaboTke HeoGXOAMMO IIPaBWILHO BHIOH-
paTh CHIy H&XMMa Ha HAIMWIBHUK: YeM MeHbIlle HaceyKa HaIliib-
HHKa, TeM MeHblle IOJDKHAa ObiTh cwia Haxuma. OT CTPYKKH
HAIMJIBHUKM OUYMINAIOT  CTalbHBIMHM IIeTKaMH, NPH 3aCaIMBaHHH
HalMIbHUKH OYMIIAIOT MEJIOM, HaTUPasA ITOBEPXHOCTh B HANPABIIeHHH
Haceuekx.

Ina mnudoBaHUA K 3aYACTKH TIOBEPXHOCTEH NPUMEHAOT ILIIH-
doBanbeble Kpyru M abpasuBHbe (hacOHHBIE TONOBKH, KOHQUrY-
palis KOTOPBIX 3aBUCHT OT Tpoduia obpabaTeiBaeMoil IIoBepX-
HocTH. Tlpouecc miudoBaHHA BHITIONHAIOT B TAKOM e Iocleno-
BaTeJIbHOCTH, KaK OIIIMBaHHE IOBEPXHOCTEH KPYIJIBIMHU HAIIIh-
Hukamu. Jlna nocTwwkenusa TpebyeMoit IIepOXOBAaTOCTH MOBEpX-
HOCTE!l MX TMOJMPYIOT KayYyKOBBIMH, BOHIOYHBIMH M KayyyKo-
abpasHBHBIMH KPYXKaMH.

Ceepnenne. O6GpaGoTKY OTBEpCTHl NPOBOOAT Ha CBEPJIMIIb-
HBIX CTaHKaX, 9JIeKTPUUECKHUMHU M ITHEBMATHUECKUMH MalIMHKaMH,
ZIpensaMu.

IonroToBKa CBEPNWIBHOTO CTaHKa K paboTe 3aKIIIOYAaeTCA B
YCTAaHOBKE H 3aKpeIUleHUMM pexXyllero HHCTpYMeHTa U JeTald,
B OIpeAeNlieHHM CKOPOCTH M Nofaud pesannd. Ceeprno BoIGHpaioT
B COOTBETCTBHMM ¢ 3aJaHHBIM IHaMeTpoM oTBepctua. Cienyer yuu-
ThIBaTh, YTO B pe3ylbTaTe OMeHMA cBepiia Npu paboTe auamerp
OTBEPCTUA NoNTy4aeTcAd HecKOoNbKo Golnblle AuamMeTpa cBepa:

Hduamerp cBepna, MM . . . .. 5 10 25 50
Jnamerp monyueHHOro
OTBEPCTHA, MM . ... .... 5,08 10,12 25,2 50,28
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Hna monyyeHMss oTBepcTHH muamerpom Gomee 20 MM npensa-
PUTENIBHO CBEpJIAT OTBEpPCTHE CBEpJIOM MEHbIIero AyameTpa, a
3aTeM paCCBEPNMBAIOT €ro Moj pa3Mep CBepJIOM OonblIero nua-
meTrpa. JluamMeTp MeHBILIEro CBepiia AOJDKeH ObITh GoJiblie AJIMHEI
MepeMbIYKH CBepila, KOTOpPbIM Oyder IIPpOCBEPIIEHO 3amaHHOe
OTBEpCTHE,

B 3aBucumoctH OT (OpMBI XBOCTOBHKAa CBepia IOAOHPAIOT
CBEPJIVIILHEIN NIaTPOH WM IIEPEXOAHYI0 BTYIKY.

Ha ctone cBepmWILHOrO CTaHKa 3aKPEIUIAIT AEeTallbk ¢ IIPHCIOo-
cobyleHNeM: B pyUYHbIX THCKax, NIpu3Max, KoHAyKTope. CBepieHHe
OTBEPCTHiI TPOM3BOAAT 110 pasMeTKe, KOHAYKTOPY FUIH HabJIoHY.
CBepinieHne no pasMeTKe BHIIOJHAIT B ABa IpHeMa — IpobHoe
cBeplieHHe, IIPH KOTOPOM 3aCBEPJIMBAIOT HebGoJbuINe yriiyOneHus
IUIA KOHTPOJIA IIPaBUJIBHOCTH NOJIOXKEHHS CBEpJIa, H OKOHUATENh-
HOe CBepJieHHe II0 LEHTPY HaMeueHHOro OTBepcTHA. ITosryueHHbIH
IHaMeTpP OTBEPCTUSA IPOBEPAIT KalUGPOM-NpoGKOM M INTaHTEH-
IUPKYJeM, FIyOMHY CBEpJIeHMsI IIyXUX OTBEpCTHil — riiyOHHOMe-
pom.

Vicrtonp3oBanne KOHAYKTOPOB HCKIIIOYAET HEOOXOIUMOCTE
pa3sMeTKH M HaKepHHUBaHHA EeHTPOB. TouHOCTh cBepreHUA obGecrie-
YHMBAIOT HAIIPaBIIFIOIINE BTYJIKH KOHAYKTOPA.

Ilpy cBepieHMy paAga OTBEPCTHH BMECTO KOHAYKTOpa IIpuMe-
uaioT wabnon. llabnoH mpencraBisgeT co60i CTAIBHYH IIACTUHY
no ¢opme NOBEPXHOCTH C HEOGXOZMMEIM pAxoM oTBepctuii. llab-
JIOH HaKJAAbIBalOT Ha JeTalb, QUKCHUPYIOT B ONMPedeIeHHOM IIOJIO-
)KEHHM H 3aKperwisoT. CBepieHue BEBINIONHAIOT B CIELYIOLIEM
nopanxe. Uepes 11abI0H CBepAAT OOHO oTBepcTHe U GUKCUPYIOT
KOHTPOJIBHBIM IUTHGRTOM. 3aTeM CBEPIAT BTOpPOE OTBEPCTHE HA
OpYyroM KoHIte AeTanu U Taroke dukcupyior mrtudroMm. ITooue-
peaHo cBepiaAT o maGJoHy ocTankHbie OTBEepCTHA. CHHUMAIOT
mablIoH ¥ HAMWILHUKOM YAAIAIOT 3ayceHIbl, oOpasoBaBILHecsH
IIpY CBEPJIEHUH.

OcobeHHOCTH CBEpIIEHHA OTBEPCTHIl MOJ pe3bdy 3aKIII0UaloTCA
B NpPaBWILHOM BBIGOpe AMaMeTpa cBepia. JluaMeTp cBepia MOXKHO
BbIOpaTh Mo Tab6n. 7.1, mia aopyrux pess6 mo I'OCT 19257—73.
Fny6una rayxux oTBepcTHil NOA pe3sby MOKHA GBITH Gojbilue
IUIMHBI Hape3aeMoll 4acTH, uTOOBI KanUOPYIOLIAA YacTh MeT4HKa
HEMHOT'O 3alllJIa 33 ee NPEeeshl.

Hanagky CBepJHIIBHOrO CTAHKA HA PacUeTHYIO TIIyOMHY cBep-
JIeHUA OCYILUECTBIIAIOT IO BTYJIOUHBIM yIIOpaM Ha CBepJie WIH U3Me-
puTenrHON JMHelike, 3aKpeIUIEeHHOIl Ha craHke. J[nA Hamagku
CBepJIO NOABOHAT K NOBEPXHOCTH NETald, CBEpJA Ha IiIyOuHy
KoHyca cBepyia. Ha JmHelike OTMeEUaOT HaualbHOE I[IOKAa3aHME.
K sToMmy mnoxaszaniio nmpHOaBIAIT pacyeTHYH IIIyOMHY CBepiIeHHsA
H IIOJIy4aloT OTMETKY, HO KOTOpoil ciienyer NpOM3BOAUTH CBepJie-
Hue. CBeprneHMe o BTYJIOUHBIM YIOpaM MPEHMYIIECTBEHHO IIpH-
MEHSAIOT NPH PaboTe 3NMEeKTPUUECKNMH H NMHEBMAaTHYECKUMH MalliiH-
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JIuameTp cBepila AJIA OTBEPCTHH Ta6bnuua 7.1

[Of, Hape3aHue MEeTPUIeCKOH peastnl, MM

Homvmnansabni Mar Juamerp || Homumansuert] HMar | IInamerp
AuaMeTp pe3nisr cBepaa OUaMerp pes3sbrul| cBepna
pe3ninE pe3s6bE
1 0,2 0,80 0,75 5,25
. 6

0,25 0,75 1 5,00
0,25 1,75 0,75 6,25

2 7 ’
0,4 1,60 1 6,0
0,35 2,65 0,75 7,25

3 8 '
0,5 2,560 1 7,00
< 0,5 3,50 1 8,00

4 9 '
0,7 3,30 125 7.80
0,5 4,50 1 9,00

5 10 .

0,8 4,20 1,25 8,80
1.5 8,50

Kamy. BTyJIKy 3aKperuiaioT Ha cBeplie Ha PacyeTHOM DacCTOSHHH
OT KOHYcCa cBepJIa.

JInA noBbINIEHHsA CTOMKOCTH PEXYIero HHCTPYMEHTa u NoJy-
YeHMA UMCTOIl TIOBEPXHOCTH OTBEPCTHs MY CBEPJIeHNH METal10B
¥ CIUIABOB MCIONb3YIOT CMa30uHO-OXJIKAAIOLME KHAKOCTH: MbLUIb
HYI0 3MYJbCHIO, CMECh MHHEPaJIbHBIX M XKUDHBIX Maces, KepoCuH
¢ KacTOPOBLIM HJIM CYPEIHbIM MAacioM. .

Ipu paGoTe Ha CBEPIMIBHBIX CTAHKax 3JEKTPUYECKHMH H
[MHEBMATHYECKNMH MalllMHKaMH neobxomumo cobnionars Tpebo-
BaHu#A 6e30MacHOCTH TPYHA: _

1) mo Hauana paboOThl BHMMATeJIBHO OCMOTDETH H MPOBEPUTDH
MCHPABHOCTH 3AIIMTHBIX YCTPOHCTB; MCHNPABHOCT ICKOBBIX IpHc-
nocobieHuit M PAcIpeNe/IMTeNIbHBIX YCTPOMCTB; HAIEKHOCTh 3a-
3eMJIEHMSI, OCMOTPETh MHCTPYMEHT M NPHCHOCOBIeHHs; paborars
MO>KHO TOJIBKO MCIIPABHBIM UHCTPYMEHTOM;

2) Bo BpeMsa paGoTHI 3anpernaeTcs YHCTUTD, o6THpPaTs U CMasbl-

BaTh OBIDKYIIMECH M BpaljalOIIMecs 4YacTd, NepecTaBAThL PeMEHb
npu paGoTaouieM 3JEKTPOBUraTene; Helb3A CAyBaTh MM yAAIATh
CTPYKY PYyKaM{, MONb30BaThCA TAMIIOHAMH WIH BETOLILIO IJIA .
nomau OXNaxAaloLIei XHUAKOCTH B oGpabaTeiBaeMoe OTBEPCTHE,
IIpHKAacaThC K BPAILAIOLIeMyCA CBEpily; NpH CBEDPJICHMH XPYIKHX
metayuioB  (6poH3a, uyryH) Heob6X0nMMO HajieBaTh 3alMTHBIE
OUKH; _—
3) mocie OKoHUaHMA DabOTLI CleAyer OUMCTUTH CTAHOK OT
CTPY’KKH ¥ IPA3M BOJIOCAHON LIETKOMH, NpOTEepeTh xrorarobymaxk-
HOit BeTOLIbI0, CMa3aTh PYYHOIl MacleHKO# B MeCTax, yKasaHHBIX
B KapTe CMa3KH.
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Hapeszauue pe3n6bl. B MaliMHOCTPOEHHM IMMPOKO HCHONb3YIOT
BBICOKOIPOHU3BOANUTENIFHBIE METOAL! HApe3aHuA pe3bObl ¢ IIOMOILLBIO
pe3bOoHape3HOro MHCTpyMeHTa. OQHAKO Ha MpaKTHKe NpH Kop-
PEKTHpOBKE MacC B GONBIUMHCTBE CJIyYaeB Hapes3aloT pes3sby Bpyu-
HYIO.
HapyxHylo pe3s0y HapesaloT KpyIJibIMH IUlamikamu. Juamerp
CTEp>KHA nop pe3sOy BoiOGupawT o tabn. 7.2. llna yMmeHblieHus
TPEHMA IIpHU Hapesauwy pe3bObl ¥ ITOJIYYEHHMA Majioil ILIepOXOBa-
TOCTH Pe3bbbl NPUMEHAIOT CMa30YHbIe MATepUaIbl: JUIA CTAIH —
BapeHOe Maclo; IS YyT'yHa M QJIIOMUHWA — KEPOCHH; IJIA MeRu —
CKMIUAap; IJiA GpoH3bI CMa3Ka He Tpebyercs.,

Ta6bnuua 7.2
Huamerp crepxueil noa METPHIECKYIO Pe3bly
1IPH Hape3aHHH MIANIKAMH, MM

Hnamerp Hlar pe3nbrx IOnamerp cTepixkHA
pe3nbnr .
HaUMeHbILHIT HaubompImMit

M6 1,00 5,80 5,80
M8 1,25 7,80 7,90
M10 1,50 9,75 9,85
M12 1,75 11,76 11,88
M14 2,00 13,70 13,82

~M16 2,00 15,70 15,82
M 18 2,50 17,70 17,82
M 20 2,50 19,72 19,86

BHyTpeHHI010 pe3r0y Hape3al0T KOMIUIEKTOM H3 TpexX MeT-
unkoB. Hapesannyio pe3nby ONpoBepAIOT NpeReIbHbIM Ppe3b0OBBIM
KanubpoM-nmpo6Koii,

Hapezanne pe3an0Obl Ha CBEPIMIBHBIX CTAHKAX 3JIEKTPHYECKUMM
M IHEBMaTHYECKMMH MAIINHKAaMH BBIMONHAIOT C IIpHMEHEHUEM
CITENHMJIbHOTO NPEHOXPaHUTENILHOTO MaTpoHa. B matpone mpenmyc-
MOTpEHO 3aKpEIUIeHHe MEeTUMKA ¢ pPeryiHpyeMbIM HOIIyCTHMEBIM
ycrmeM. Oco6GeHHOCTHI0 MAIIMHOK IUIA- Hape3aHuA pe3bObl ABIA-
€TCA PEeBEPCHUBHBII MEXaHHU3M.

Knenka. Koppexrupyioliylo Maccy ¢ TOHKOCTEHHOH MoBepx-
HOCTBI0 POTOPA COEIMHAIOT 3aKJIENIKaMH ¢ TNOTaiHON MIM INOIYyK-
pPYTIIOi rosoBKoii. JIluaMeTp 3aKenKy 3aBHCHT OT TOJILLMHEI CKJIe -
IbIBaeMbIX geraneii: d = 2b, rue b — HauMeHBIIAA TOJIIMHA CKITENIBI-
BaeMOM ITOBEPXHOCTH (JIMCT2) . 3aKJIENIKH pa3MelaloT Ha IIBe B OJUH
MM HecKoNbKo panoB. Hlar Mexay LeHTpaMH 3aKJeNnoK B OJHO-
pagaoM uBe ¢t = 3 d, B aByxpAgHoM 1uBe t = 4 d. Kienky BBIION-
HAIOT MOJIOTKaMu maccoit 300 ... 500 r.

PasmeTky 065IUHO IPOM3BOAAT HA IUTACTHHE (KOPPEKTUPYIOLIEH
Macce) HaHECEHHEM pHUCOK. B mecTe nepeceueHHMs pHCOK HaKep-
HUBAIOT HeHTPLI OTBepCTHii. CBEpNAT U 3€eHKYIOT OTBEPCTHA B IUIac-
THHE, IPHYEM AWaMeTp OTBEPCTHSA NOJDKeH ObiTh Goblle muameTpa
saxjyienku Ha 0,1 ... 0,2 mm. IInacTHHBI ¢ IPOCBEPIEHHBIMHU OTBEP-
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CTHAMM HCHNOJIB3YIOT B KauyecTBe 1ab/IoHa 1A CBEpJIeHUA OT-
BepCTHi* B poTOpe.

3eHKOBKY NPOM3BOAAT B COOTBETCTBHH C KOHYCHOCTBIO T'OJIOB-
KM 3aKJIEIIKH.

Hnuna crepxHa WA o6pa3oBaHMA TOJIOBKH B IOTail ompe-
zmenserca no dopmyne ! = g +1,2 d, rge a — obIad TOJIHHA CKIIe-
IbIBaEMBIX geTayell. OOwlast WIMHA CTEpXHA IJIA 0Opa3oBaHHA
MI0JIy KpyTIIol rOJIOBKY paBHa | = a +1,5d.

Ilpn xnenke 3akiienok ¢ MOAYKpPYIJIOH I'OJIOBKOIM OTBEPCTHA
Pa33eHKOBLIBAIOT Ha I'My6uHy 1 MM. BCTaBnAnOT 3aKIENKy, OCaKu-
BalOT JIMCTBI, CTePXKeHb 3aKJIENKH, (OPMHUPYIOT M OTOENbIBAIOT
3aMBIKAOLIYI0 TOJIOBKY. 3aKJIafHYI0 TOIOBKY 3aKJIeNKH IIpH
3TOM BKJIAABIBAIOT B JIYHKY NOANEP)KKH, a4 OTHEIKY 3aMbIKaollet
TOJIOBKH [0 00pa3oBaHNA INagKoN cdepHyecKoii (opMbl BBINTON-
HAIOT C TIOMOIIBID OGKUMKH.

Knenky mnactmH Ha KpynHOraGapUTHBIX AETAIAX, HaIpUMep
BEHTWIATOpPaxX, BBINOJIHAKNT ABoe pabounx. OauH U3 paGoTaroimux
yOepxKUBaeT MacCHBHYI0 TIOIAEP)KKY, a BTOPOIl HAaHOCUT yOaphl
MOJIOTKOM 10 O0KUMKe, OCKUBAA U (OPMHUPYH TOJIOBKY 3aKJIeN-
KH. B sToM cnyuae nmpHMeHAOT Tarke INHeBMATHYECKHE KIICMAlThb-
HbIe MOJIOTKH.

IMafika. Ilaiixoil ’KeCTKO COEOMHAIOT METAJUINYECKHEe HEeTajH
HJTH HAaHOCAT HeOOXOAMMOe KOJIMYECTBO MAacCChl NPHIIOA B JIerkKoe
MECTO poTOopa. JTOT MNpOLECcC MNPUMEHFT NPH KOPPeKTHPOBKE
Macc HeOOJIBLIMX POTOPOB, TaK KaK NaiKa He obeclieunBaeT 6OJIb-
110M MeXaHUYEeCKOH NPOYHOCTH COeNVHEHHUA AeTaelt.,

IMpumoit ABNAETCA CIUIABOM HECKOJBKUX METAIIOB, XOpOLIO
pacTexaeTca IO IOBEPXHOCTHM, HANEXKHO CUEIUIAETCA C MeTaUIoM
n obyafaeT CpaBHUTEIbHO HU3KOH TEMIEPATYPOil IUIaBJIEHUS.
IIprMeHAIOT 0OJIOBAHHO-CBHHLOBLIe npuron (ITOC-10, TIOC-30 u
T.1.). JlnAa ynaneHus OKMCIIOB, JIyUllero pacTeKaHHUA IIPHIIOH,
IUIA TIpefoXpaHeHusa OT OKMCIIEHHMA BO BpeMs NaiiKu Ha MOBEpX-
HOCTb BBOZAT (JIIOC: TPABJIEHYIO KHCIIOTY HIH KaHU(OIIb.

TMajixy OOBIMHO TPOMIBOAAT SNEKTPUUECKHUMH MasIBHUKAMU.
Crep>keHp NasIbHUKA MMeeT KJIMHOOGpasHylo pabouyio 4acTh, Ha
KOTOpOH MOIAAEp:KUBAETCA IIOCTOAHHAA TeMIlepaTypa BO BpeMs
paboTei. PabGouasa uyacTs masAMBHMKA HONKHA OBITH 4KCTOM, Ge3s
3ayCeHLIeB M MMETh cJlerKa IPHUTYIDIEHHYI0 BepIIMHY. 3alpaBKy
padouell 4YacTH IMpPOU3BOAT IUIOCKHM JIHUHBLIM HAMIBHUKOM.

Ilepen mnaiikoil NOBEPXHOCTL AETANM OUMILAIOT LIabepoMm, Ha-
MUIPHUKOM WIHM HaadwieM A0 MeTaiMyecKoro bOinecka. Bonmocs-
HOI KHCTOYKOI HaHOCAT XUAKMNA ¢uoc. TBepablit durtoc (KaHu-
GoJib) HAHOCAT PAa3OTPETHIM IAAJIBHUKOM.

PabGouyro uacTh masyibHMKA NOTPYXKAIT Ha KOPOTKOe BpeMsd B
COCYL C TpaBJIEHOI KMCJIOTO! [JIA OUMCTKH OT OKHUCIOB. Jpyroi
CII0co0 OWMCTKH paboueil yaCcTH NasIbHHKA COCTOMT B ITOTPYKEHHUU
B KaHucdons., OunnieHHyo pabGouylo 4acTbh BBOIAT B COMNPHUKOCHO-
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BeHne ¢ NpuroeM, 3abUpas Ha KaTO HasUIBHHKA NBE-TpH Kalny
pacIIiaBIeHHOro NPUITON.

TMopsocAT npunoit K Mecry naitky, nokpmromy durocom. Kax
TONBKO MECTO IPHKOCHOBEHUA IIpOrpeeTca, Npunoit OyneT creKatsh
c xaia. MemneHno nepemMeinas NAsTIBHUK BHOAB MBA B OJHOM
HANpPaBIeHHH, PABHOMEPHBIM (JI0EM HaHOCAT npuroi. Ilpu ocrel-
BaHWU TIPUIION NMeeT YHCTYIO GilecTsAiyo NOBEPXHOCTD.

Ecnu naifika NpoBOOMNiack ¢ MpPUMEHEHHEM KHCIOTHI, TO €e
OCTaTKH yAISIOT IPOMBIBKOI IBa TEIUIoH BOLOMU.

TIpaBWia TexHuKH GE30MACHOCTH IIpH Nalike MpesyCMaTpUBaloT:

nafiky HeoGXOZUMO IPOBOAMTH IOH BHITDKHBIM 30HTOM;

cTporo cobmoaats NpaBUia MOJB30BaHUA KHUCIIOTaMH, padoTas
Ipy 3TOM B 3alHMTHLIX OYKaX, Pe3NMHOBBIX HepuaTKax U cIet-
()3 12791 (-1

NasgNbHUKY YKIaABIBATh HA CIEHUAILHbIC MeTAUINYeCKHe ITox-
CTABKYU JUIA NpeNyNpexIeHU II0’KapoB U OXKOroB;

nocne paboTel ¢ ONOBAHHO-CEBUHIIOBLIMHU CIUIABAME M KHCIIO-
TaMHi HeOOXOAUMO TIIATENBHO MbITh PYKH.

C6opka. PacnipocTpaneHHsIMu COOpOYHBIME Of€paltMAMM HpHU
GaslaHCUPOBKeE ABIIOTCH: cOOpPKa Pe3hOOBBIX COENMHEHUH U coeny-
HEeHMIT C FapaHTHPOBaHHBIM HATATOM.

PespGonrle coennuennst o6pa3yoT KpenexHsie geramd. K num
OTHOCATCA KpeIle)KHble GONThI, BHHTHI, HIMWIBKH, rafky, maiobr
u 1.n. COopKy pe3nGOBOro COeRUHEHNSt SHINONHAIOT CIIEAYIOUUM
oGpazom. CTRIKYIOT cobupaeMele HETATH, COBMEIass OTBEPCTHA, B
KoTopble BeTaBiaoT Gonr. Hamepator Ha Gont maiiby u HaBuH-
WBAT raifiky oT pyKd. 3areM raifky 3aTATHBaIOT INPOCTBIM KiIIo-
YOM WM CHEHMANILHBIM HHCTPYMEHTOM C 3aNdaHHBIM YCIIIHEM.

B MHOT0GONTOBOM CoepuHEeHHH HeoOXoauMo 0GecreusTs paBHo-
MEpHOCTh 3aTHKKH, He AONycKaa KOopoOieHus COeNNHseMEBIX e
taneil. CHauana Bce raifky 3aBHHYMBAIOT OT PYKHU. 3areM raiiku
clerka 3aTATMBAOT KiouoM, OKOHUATENbHOE 3aBHHUMBAHUE I'acK
MPOBOLAT B ONUPENESIEHHOI IOCNEXOBaTeNbHOCTH, HAIlpIMep, Kpec-
HAaKPeCT, [0 3BE3AOYKE U T.IL.

Hna npemoTspaileHMss CaMOOTBHHUMBAHUS TIaeK, OoNToB,
BHHTOB ¥ ININWIEK O0A3aTEIbHO MNpELyCMAarpHBAETCA CTOHOpPEHUe
pe3sboBoro coeguuenwsi. IIpUMeHSIOT CTONOPEHHE TaiffKu OTHOCH-
TeAbHO §ONTa, CTOHOPEHHE KpPENEXHBIX AeTalell OTHOCHTENBHO
CTATHBAEMBIX JeTaneil B B3aMMHOE CTOTIOPEHHe HEeCKOJABKHX raek,
BGONTOB ¥ T.II.

Crormnopenye rafiKu OTHOCHTENBHO OGONTa MK HIMMILKHA OCYILEe-
CTBIIAETCH KOHTPOBOUHBIME FaliKaMy, NPy KUHMIME Maibavii,
CaMOKOHTPAIIMMUCH TalikaMy, HIIUIMHTAMH, KePHEHUEM U APYTHME
KOHTPSUINMY JeTaIAMIH.

KoHTpoBOouHBIE raitKy HABUHUMEBAIOT ITOCHE 3ATATHBAHUS OCHOB~
Ho#t ravixu. [lpyKumryo waiby yCTAHABAWBAWT 10X rafixu,
KOTOpPYIO 3aTATHBAIOT ¢ 3afaHHbiM ycunueMm. FIpy sarsbkke neraneit
U3 HBETHLIX METAUIOB M UX CIUIZBOB CHAYalia CTaBAT OOBIKHOBEH-
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Hyio maiidy, a 3arem NpyXuHHYI0, lITNHHTH yCTaHABINBAOT ABYMHA
criocoGaMH: OOMH YCHK LITUTMHT2 3aru6aioT BBepx Ha Topen 6o
Ta, a Ipyroil — BHA3 Ha I'DaHb raiiku; o6a ycuka 3arubGaior Ha rpa-
HE raiikp. HappeiBni, TpenmHnl, BMATHHRI B MecTax H3ruba He
ponyckaiorca. IIIMHMHT HCNoONs3yOT TOIBKO ORMH pa3. [lna dnas-
I€BBIX COENMHEHMH IIHPOKO IIPMMEHSIOT CTOIOPEHHMe IUIaCTHH-
YaTBIMM -3aMKaMH ¥ 11aitbaMu, KOTOpLIe yCTAHABIMBAIOT Ha uIaH-
obl nof rafixu. ITociie 3aTsDKKHM COeAMHEHMA OTrubaloT yCHKH Ha
rpanu raiikn (6onra).

Cronopenmne KpeleXHbIX OeTajneil OTHOCHTEJIbHO OJHOH M3 CTH-
THBaeMbIX [leTajieif BBHITONHAIOT MPOBOJIOKOH, CeNMAILHLIME 3aM-
Kamu M T.1. Tlocne 3arArMBaHMA COEIMHEHMA CTOIMOPEHHE BBIION-
HFIOT CJIeNYIOIIMM 0Opa3oM: IMPOBOJIOKY MPOINYCKAalOT Yepe3 OTBEp-
crtusa B Gonte (raiike) ¥ ferany, a 3aTeM 3aKpPyYHBaioOT; OTruGaroT
OOMH YyCHK B OTBepCcTHe Ha JeTalH, a APyrod — Ha rpaHs Gonra
(raitku); KepHAT pe3pOy B COEOHWHEHHH B MECTaX HAXOXKIAEHUA
ILIIMIT TIOZ, OTBEPTKY.

B3auMHOe CTONOpEeHHE HeCKOJNbKHX raeK, OOQNTOB, BHHTOB
OCYILUEeCTBAAIOT OOMIEH IIACTMHKON ¢ OTIMGHBIMM YCHKaMH, a
TaXoKe CBA3BIBAIOT OOLLell IPOBOJIOKOMH. -

Ilpu cGopke pe3bGOBBIX COEQMHEHMI M CTOMIOPEHUH IIPHMEHAIOT
CJ1ecapHO-COOpDOUHBII HMHCTPYMEHT M CMasblBaHUWe KpeleXHbIX
metanei. ¥ NpaBWILHO 3aTAHYTBHIX KpPENEKHBIX HeTalielf Ha BBIC-
TYNAIIKMX KOHIaX OONTOB M WmAneK pe3nba He HOJDKHA HMMeETh
NOBPEXKIEHHI, OHM [OJDKHBI TUIOTHO IPHIIEraTh K CONPATraeMEBIM
IeTajaM.

CoepmHeHNss ¢ rapaHTUPOBAHHBIM 3a30POM WIJIM HATATOM SBJIA-
I0TCA OCHOBHBIM BHIOM COEJWHEHHUI AeTaneldl OaraHCHUpyeMoro
y31a u potopa. IIp¥ KOppeKTHpOBKe MAacC H MOATOTOBKe pOTopa
K OajaHCMpOBKE NPHUXOJUTCHA YaCTO MPOM3BOAUTL HUX COOPKY M
pa3Gopky.

COopka y3jI0B C rapaHTHPOBAaHHLIM 3a30POM IIPOBOAMUTCH
BpyuHylo. l{5iA npemoTBpallleHHA 3aelaHUA JETald ee II0CaJiou-
HyI0 TIOBEPXHOCTh nepen, cOOpKOi TIUATENBHO MPOTHPAIOT M CMa-
3bIBAIOT TOHKHMM CJIOEM >kupgkoro Macnia. Ilepexkoc petaneit npu
cOopke HCKIIOUAIOT MPHUMEHEHMEM HAIpPaBIAIOIIMX, 0 KOTOPHIM
nepeMelaeTcsa AeTalb.

3anpeccoBKY MHeTajleli IPH rapaHTUPOBaHHOM HATATEe B COeHu-
HeHWe NPOU3BOAAT yLapaMH MOJIOTKA N0 BTYJIKe, IleHTpUpPYIoLIei
OeTasib U TEpefalolnell YCHWIMA 3anpecCOBKH; BHUHTOBBIMH ITpHC-
nocoONeHNAMM )T 3alPEecCOBKM M mpeccaMH. JUiA yMeHblUeHHS
YCHJIMA 3alpecCOBKH BpEMEHHO YMEHBIIAIOT HATAr, HarpeBas
IeTajb C OTBEPCTHEM WIM OXJIAKAAs AeTajlb, BXOAAILYI0O B OTBEp-
crue. PacipeccoBKyY BHITIONHAIOT C IOMOIIBLIO ChEMHUKOB,

Pa6oTocrocoGHOCTh NOAWMITHUKOB, TOYHOCTh OaNaHCHPOBKH
pOTOPOB BO MHOIOM 3aBHCAT OT KauecTBa COOpPKM IMOALIMITHHKO-
Bbix yanoB. Ilpouecc cHGopku omop ¢ MNOAIIMMHUKAMH TPEHUA
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KaueHUA ¥ TPEHHA CKOAMKEHHA BKIIIOUAEeT IOArOTOBHUTENBHEIE,
KOHTPOIBbHBIE U COOPOYHbIE OrepaLy,

INoaroToBKa TOALIMITHHKOB K COOPKE COCTOMT B IIPOMELIBKE,
MPOCYIIABaHUN M cMasbiBaunH. Ilepen cGopkoif KOHTPOIMPYIOT
OeliCTBHATeNIbHbIE pasMephl MOALIMITHHUKOB, OCMATPHBAalOT €ro Ha
npeaMeT BLIABICHUS KOPPO3HH, 3a00MH, TpeIMH U APYTUX ne-
dekron. na obnerueHnss HanpecCOBKH BHYTPEHHEro KONBLA IOJ-
IIMITHWKA HAa BaJ €ro NporpesalT B MaciaAHoN BaxHe xo 100°C.
Kosnblia MOQIIMITHMKOB HalPeCCOBBIBAIOT O YNIOpa B TOPEI COIpA-
raeMbIX IOBEPXHOCTEH C MOMOLUBI0 COOPOYHBIX IMPHCIIOCObIEeHMA
u uHcTpyMeHTa. IlomGopoM KOMINEHCATOPHEIX HMPOKJIAHOK PeryJid-
PYIOT OCeBOH 3a30p B paAMaIbHO-YIIODHOM MOALIMITHMKE; H3Me-
pAIOT pajManbHbIe 3a30pbl B NONIUMITHMKAX CKONkkeHua. KoHr-
poinb KauecTBa COOPKH OIOp MPOBEPAIOT IO JIETKCOCTH BPallEHUS
Bajla poTropa OT PYKH WIXM AUHAMOMETPUYeCKHM KinouyoM. [Tpu
BBINIOJTHEHMM YKa3aHHBIX paboT HeoGXoauMo cOoGIIOZaTh WHCTOTY
cOOpKH, He AONyCKasd MNONAaNaHWA B MOALIMIHUK ITOCTOPOHHHX
YaCTHIIL.



FIJABA &8

TEXHOJIOTHA BATAHCHPOBKH

Zarworea kparkue ceedenunr 0 TeXxHOAOZUYCCKOM npoyecce Ganar-
CUPOBKU KaFK COCTASHOU YacTU Npou3eodCTEEeHHO20 RPOYECcCa U320-
TOo8AeHUA u3deausn; 06 opzanu3ayuu O6anGHCUPOSOUYHbBLX paoOT
Ha yuacTKe U € Opuzade, 0 HOpMUpPOGAKUU u TapudurKayuu pabor,
dopmax TexnoaozuuecKuUx OOKYMEHTO8; NPUBQOATCA PeKOMEeHOa-
yuu no payuUoOHAIbHOMY @€btbopy cpedcre 6aaaHCUpPOSKU U
pexcumoe paborvt obopyodoeanusn, no esvibopy npozpeccusHou
TeXHOMAO02UU.

8.1. OCHOBHBIE FFOHATHA
O TEXHOIIONHMECKOM HPOUECCE BAIIAHCHPOBKK

TexXHONOTHA — 3TO COBOKYIHOCTH METOHOB 006paGoTKH, H3rO-
TOBJICHHA, U3MEHEHHA COCTONHHUA, CBOMCTE, (GOPMBbI ChIPhsI, MATEpH-
aja uny nonydadbpukara, IpUMEHAEMBIX B IIpoIiecce NpOH3BOLCTBA,
A5 DORYYEHMS FOTOBOH NPOAYKIMH.

Texnonorus — 3To HayKa o cnoco0ax BO3HEHCTBUSA Ha CBHIpbE,
Marepuanbl ¥ NOJy¢abpUKaThl COOTBETCTBYIOIMMH OpYIEHAME
NPOU3BOACTRA.

ITpou3BOACTBEHHBIM MPOKECCOM 33aBOMA, HEXa, YYACTKa W T.II.
Ha3bIBAlOT BeCch KOMILIEKE NPONECCOB OPFraHU3alpiH, IDIZHHPOBaHNus,
cHab>Kerus, U3rOTOBNEHNHA, KOHTPOHA U T.K., HEOOXORMMEIX IJIA
OpeBpallieHls MOCTYMAOIMX Ha 33BoA (yUacToK, nex) nonydad-
PHKaTOB KK ChIPLA B FOTOBYIO HMPOAYKIHIO,

YacTs NMpOH3BOACTBEHHOrO NpOHECcs, HEMOCPERACTBEHHO CBs-
3aHHasg ¢ U3MeHeHUeM (DOpMBE, PasMEPOR HIIH COCTOSHHUEM JeTalH,
eCTh TexHonozuweckuli npoyecc. Texuonorngeckue npolecchl pas-
FRYaT N0 BHAY MpoHecca H BUAY HPOLYKIME: HalpHMep, TEXHO-
JIOrHIeCcKHil nponece cOOPKH MacAAHOTO HACOCR, TEXHOOTHIeCKIEE
npopece TepMiMecKkoil 06paboTky Bana, TEXHOROTHYECKHH Iporece
MexanudecKoi o6paGoTKH HECTEePH.

ox TeXHOMOrHMUECKMM IPOHECCOM OANAHCHPOBKH IFOHHMAIOT
HOCHEHOBATeNbHOE K3MEHEHHe HCXONHOIO COCTORHI HAeTal,
¥3a MK pOTOPa B 3aJaHHOE [IyTeM HoOaBREHNs, YMEHbIICHIA HITH
nepeMements Macc., OCHOBHBIM 3NEMEHTOM TEXHONOIUYECKOro
nponecca GanaNcHpoOBKH, TaK e KaK H JIo60ro TeXHOICTHIECKOro
Hporecca, ABNsAeTes onepayus. Onepaidisi €CTh 4aCTh TEXHOMOFH-
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YeCKOro Npouecca, BHIMOAHAEMass Ha OXNHOM pabouem mecTe o
nepexona K bGamaHcupoBKe cregymouweii getann {yana).

Ecnu, manpumep, IIpoilecC ONpedeseHHA 3HAYEHUH # yIIOB
mucBanaHCcOB H MX yMEHbIIEHWe BRINQJIHAECTCA OHHOBPEMEHHO Ha
OAHOM CTaHXe, TO IpoLecc DyZeT OCYyIIecTBIATHCA B OIOHY ouepa-
maw. Ho ecnmu cHawana ONpEeResnuTh 3HAUYEHVA U YIJIBI AUcOANAHCOB
poTopa Ha GaTaHCHPOBOYHOM CTaHKe, 4 3aTeM MPOH3IBECTH KOPpPeK-
THPOBKY MaccC Ha APYIroM paGouem MecTe, HAOpUMep Ha CBEPHAIbL-
HOM CTaHKe, TO TIONyYaTCA 7Be Ollepanmy: nepsad — ’onpepene-
Hue Aucbanancos”, BTopasa — “KOpPpeKTHpoBKa Mace”™. :

Onepauya gBAAETCA HEHeMMOH# B OpPraHM3alUMOHHO-TDIAHOBOM
OTHOUISHAY YACTLH TEXHONOTHYECKOTO IpOoUecca H CIYKHT OCHOB-
HOH eAnHMIeH TPON3BOACTBEHHOTO TUI2HAPOBAHNA.

Banasicnposka meTramu MoXeT OBbITh BHINOJIHEHA 33 GIHY OIe-
palmMio WM JKe 33 HeCKONbKO onepaumii. B cBA3®E ¢ 3TuM pas3mm-
4aI0T 7ABA BHUAA ONEpanMil: OpegBapUTeNbHAad M OKOHUYATE/ILHAA.

Koaddmment ymenpiieansn pucOananca 3aBHCHT OT TOYHOCTH
ONpefjeNIeHHA 3HAUEHWA W yria aucbailaHca, a TaioKe TOYHOCTH
yMeHbIeHNA {H0o0aBAeHHs, HepeMelleHus) KOppeKTUPYImei
macesl. Jina coBpemeHARIX 6anaHCHPOBOYHELIX CTAHKOB CUHTAETCHA
HpUeMAEMEIM CHIDKEHHS HadalbHOTO AucOamanca B 15 ... 20 pas.
Tlpu OGompmiMx HagadbHBIX AuchHanaHcax MOXeT IICHAZOGHTHCH
HECKONbKO NpesBapuATeNbHeIX onepauwii. KommecTBo onepamsi
Tem Gonsile, 4eM Bbillle TOYHOCTH GalaHCHPOBKH,

Onepaiiio pacwWICHAIOT Ha nepexoO0bl — ONpeneNeHsbie 3aKOoH-
uyeHHble fAeficTBuA pabouero. K HMM OTHOCATCA: MyCK CTaHKa B X0,
H3Mepenve 3HAUeHNA AucOanaHca B IEPBOi IUIOCKOCTH KOPPEKIWE,
YCTAHOBKA ¥ CHATHE AeTaai # T.II.

TMponecc GanasCHPOBKH OOHOM M TOH XKe HEeTalH MOXeT OBITh
OCYIIECTBJIeH pazNyugHeIMH coocobGamu. Opranmsaiua Itponecca
6anaHCUPOBKH ONPEALNALTCH THIIOM MANIMHOCTPOUTEILHOTO TIPON3-
BOACTBA.

Tuno nNOpoU3BOACTBA BHIAEISETCA [0 NPUIHAKAM IIMPOTH
HOMEHKATYPhl, PEryIAPHOCTH, CTAOHABHOCTH M O0BEeMy BHOIyC-
Ka usgenuii. Pa3nuuaioT clepyonide THIIBI nponanoncm: eAHHIY-
HO€, CEpHiiHOe ¥ MACCOBOE.

Eduuuquoe npou3eoO0CTE80 XapaKTEepU3yeTCH mnpoxon HOMEHK-
JaTypoil H3TOTOBJIAEMBIX WIH PEMOHTHPYEMBIX U3fienuil H MalIbiM
o6beMoM mx BhHIycka. IT0 mpuUHIMNY €OHHVMHOTO HPOU3BOACTBA
OpTaHM3OBAHbI ONBITHLIC 3aBOJbI M I€XH OCHOBHOT'O IPOM3BO/ICTBA,
OeX# M YUacTKy BCUOMOraTelsHOTO MPOH3BOACTEA, PEMOHTHEIE
IEeXH! U YYacTKHU.

Cepuiinoe npou3eo0cT80 XapaKTEepPHU3YyeTCA OrpaHM4YeHHOH HO-
MEHKAaTypoli u3ZenMii, U3TOTOBAAEMBIX HIM PEMOHTUPYEMBIX
nepHoOAyIeCKH TOBTOPAIOLIMMHCA HapTuAMHM. B 3aBucumoct oT
Konn4ecTBa M3ZeNHil B HapTHM PasfHyaloT MenKocepuiiHoe, Cpef-
HecepuilHOe H KpymHocepuitHoe npou3BonicrBo. Ilo npummmy
CepHITHOTO NPOM3BOACTBA OpPraHW30BaHbLI MHOTHE 3aBOAbLI U LEXH.
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Maccogoe npou3eo0cTeo XapaKTepu3yeTca y3KOM HOMEHK-
saTypoii m GonbliuM 06BEMOM BBIITYCKa H3[eJHii, HeNpepbIBHO
HM3TrOTOBJIAEMBIX WIH PEMOHTUDPYEMEIX B TeueHHe NPOMOIKHTENb
HOro BpeMeHH. B MaccoBOM IPOM3BOACTBE IIPEUMYIECTBEHHO
MPUMEHSAIT aBTOMAaTHYecKue GanaHCHpPOBOYHbIE CTaHKM M JIMHI.
Ilo mnpuHUMIY MacCOBOrO NPOM3BOACTBA OpPraHM3OBaHa OarnaHcH-
POBKa KOJIEeHYaThIX BaJIOB, KoOJjieC aBTOMOGOHIIEH, 3JeKTPOLBH-
rarejeit.

8.2. OPTAHM3AIINSA PABOT

®dopMa opraHH3anMH GaJAHCHPOBOYHBIX pPabOT 3aBHCHT OT
YCTaHOBJIEHHOrO HOPAAKA BBHINOJHEHHA OlepauMii TexHOoIorudec-
KOT0 HpolLecca, PacloIOKeHUsI TEXHOJIOTHYECKOro 000pyHOBaHHHA,
KOJIMYECTBA H3NeMi M HanpaBJIeHUsA HX IOBIDKEHWA B Hponecce
usrorosnenns. Popma opranuzamuu paboT OINPERENSAETCA THIIOM
NPOM3BOACTBA, IPOTrPaMMOM BHINTyCKAa H3OENNH, TPYIOeMKOCThIO
u 1.a1. IIpu 3Tom MoOryT OBITH YCTaHOBJIEHBI ABe (DOPMEI: IpyMIIO-
Bast ¥ IOTOYHAA,

TTorounyio dopmy oprasHm3anuy paboT NPHMEHSAIT B MAacco-
BOM M KpYIHOCEPHITHOM IIPOM3BOACTBE. 3a KaOKABIM pabounm
MECTOM 3aKpeIUVIfeTcs onpepelieHHasa onepauusa. Hampumep, paGo-
Yl TOJILKO oIperenser AucOaIaHC HeTain WIHM IIPOM3BOANT KOp-
PeKTHPOBKY Macc. Bce omepauuy BBINONHAITCA COTJIACOBaHHO
M PUTMHYHO C COGJIIONEHMEM TaKTa BBIITycKa meTaneil. Eciu, HallpH-
Mep, TPYAOEMKOCTh OIIepallMyl ONpenesieHnsA OHUchanaHCcOB COCTaB-
JsieT 5 MHH, a KOppeKTHpOBKHM Macc — 15 muH, To mas obecrie-
YeHHS PUTMHYHOCTH HYKHO CO3JaTh TpH pabowx MecTa I KOp-
peKTUpoBKH Macc. PaGoume mecra pasmeliaoT B NOCIeNOBAaTeNIb-
HOCTH, CTPOrO COOTBETICTBYIOLIEH TEXHOJIOTHYECKOMY IIpOIiecCy.

Tlorounasa ¢dopma opranmsanuu paGoT NpeaycMaTpUBaeT HeBBI-
COKYI0 KBamM(pUKaUMI0O OalaHCUpPOBHIMKOB, TaK KaK MHIMPOKO
HCIIONB3YIOTCA aBTOMAaTHYEeCKHMe U II0JIyaBTOMAaTHUeCKHe OaiaH-
CHPOBOUHbLIE CTAHKYW M CIElHaIbHble npucrocobienua. [Ipegenom
noTtouHoM (G opMBI opraHuzaiuy paboT ABIAETCA aBTOMAaTHYECKas
JIMHAA 10 GaJTAHCUPOBKE OIPEeesIeHHOM JeTaH.

I'pynmoBasa  ¢opma opramnusaiuy paGoT XapaKTepusyeTcHA
crienHaymM3anueii paboux Mecrt, COBMeIleHHEeM oNepaunuii u Ipo-
deccnit pabounx. Opranmsyercs Opuraga paGouMx, IOJIHOCTBHIO
BBIMIOJIHAIOINAA BeCh TEXHOJIOTHMYECKMII Ipolecc OanaHCHPOBKH
Pa3MYHEBIX JeTalell, y3JIoB U pOTOpoB. B coctaB 6pHragp! BKIIO-
yaloTcA OaTaHCHMPOBINUKH IeTalell M Y3JIOB, cilecapy MexaHocbo-
pouHbBIX paboT, craHouHuku., UYueno pabGoumx B Gpurage M HX
npogeccuy 3aBHCAT OT 00BEMa M CIOXHOCTH paboT. IIpuMepHbIii
cocTaB Opurafgbl, BBINOJHAIOLIEH CTATHUECKYI0 ¥ AMHAMHYECKYIO
HM3KOYAaCTOTHYI0 OallaHCUPOBKY PpOTOPOB COOPHON KOHCTPYK-
VM, MOXKET OBITh CJIENYIOLIHNM:
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1. BanancupoBuMk neranet 1 y3noB 5 ... 6-ro paspsana.

2. Banmancuposiiuku 2 . . . 4-ro paspsga.

3. Cnecapun mexanocbopouHbix pa6oT 2 ... 4-ro paspsapa.

4. Cnecapb 10 KOHTPOJLHO-U3MEPHUTENEHBIM NpHOOpaM M aBTO-
MaTtuke 4-ro paspsana.

5. KonTposneps! ¥ KOHTPOJILHBIN MacTep.

6. BcriomorarensHbie paGouse.

B cocraB Opuraapl Ipy BBITOJHEHHH CJIOXKHBIX pabor on;u;m‘
Takxke TexHonor. YUmenwnl Opuragpl, KaK MNpaBWiIO, COBMEIAIOT
1 ... 2 npodeccun.

B enuHMuHOM IIPpOM3BOACTBE, BO BCIIOMOTAaTeIbHBIX I€XaX
BeCh KOMIUIEKC OalaHCHPOBOYHBIX pPabOT BHITOJHAET BBHICOKO-
KBaJIH(ULIMPOBaHHbIN OaTaHCHPOBIUMK IETaNIe U y3JI0B,

Pabouee mecTo GanaHcupoBIHMKa B Gpuraap! GaraHCHPOBIIMKOB
npesicTaBiseT coboM YacTh NPOU3BOACTBEHHON IUIOLIAAY L{eXa WX
yuyacTKa € HeoOXOmMMBIM o0O6OpyHOBaHHeM, TEeXHOIOIMIeCKOM
OCHACTKOI, CpecTBaMHM u3MepeHu#, CGOPOUHBIM H PEXYIIHM
HHCTPYMEHTOM, BCIIOMOraTeJIbHBIMKA MarepHajaMu, NpHMeHAeMbI-
MH pabounMm AJIs BBINIOJIHEHMA onepauumii. Uale Bcero Ha 3aBojaax
OpraHM3ylT O6aJlaHCHPOBOUHLIA YYaCTOK, HMMEIOUIAX TPH 3OHEL.
B mnepBoii 30He yCTaHaBIWBAIOT OaTaHCHPOBOYHbIE CTaHKH, BO
BTOpOl 30He NPOM3BOIAT cOOpouHble paGoOTH; B TPETheil 30He
OCYILIECTBNAIOT KOPPEeKTHPOBKY MacC poTopa. BalaHCHpOBOYHBIE
CTaHKH JIOJBKHBI OBITH yZaJieHbl OT O6O0pYAOBaHNs, OKa3bIBAKIIETO
Ha HHX BpeAHoe BIWAHME (BUOpauuH, 3JIeKTPOMAarHuTHBLIE MOJIA
M T.0L).

TTomernienne GaTaHCHPOBOYHOrO YYaCTKa MOSDKHO OBITE CBET-
JBIM, HMMeEThb BBICOTY He MeHee 3,2 M; HOJBI M CTEHBI HOJDKHBI
OBITh OKpallleHbl MACJISHOM KPACKOM WIH OGNMLIOBaHEl MOIOIIUMU-
ca MaTepuasiaMu. B nomenieHun 6ay1aHCHPOBOUHOTO YYaCTKa JOJDK-
Ha TMOIJePKUBAaThCA OTHOCUTENIbBHAsA BJIaXKHOCTH He Bhime 70%
U Temrepatypa He Hwike +15°C m He Bbime +30°C. OcBewenue
pabouux MecT, IZe TNPOU3BOAUTCHA ONpenejieHue OUCOAIAHCOB,
cOopka y3JIoB, CheM MeTajlla, JOJDKHO ObiTh He MeHee 200 ... 300
moKC. B HeoGXOAMMEBIX Ciyyasx NMPHMEHAIOT MECTHOE OCBelleHHe.

Ha KaXIOro paboyero AOIDKHO NPUXOAWTHCA He MeHee 4.5 ...
6 m?. Ilnomans Bcero 6alaHCMPOBOYHOrO YYaCTKa OMNpemeideTcH
pasmepaMH TEXHOJIOTHMYECKOr0 OBOpYAOBAaHHUA M BHOOM BBIIIONHSA-
eMBbIX pabor. PaBouee MecTo HaaRCHpPOBINMKA OCHAIIAIOT: GasaH-
CHPOBOYHBIM CTAaHKOM, BEPCTAKOM, CTEILIKOM, I'PY30H0IbeMHELIM
MexXaHH3MOM K BeCaMU.

Bepcrak mnpeaHasHaueH IUIA BBINIOJTHEHHA MeXaHOCOOPOUYHBIX
paboT Npy NOATOTOBKE pOTOpa U CTaHKa K GamancupoBke. Ha Kphi-
lIKe BEpCTaKa yCTAHABINBAIOT M 3aKPEILIAIOT HeOOX OBHMMYI0 OCHACT-
Ky s cOOpKH pOTOPOB M Y3lOB cranka. [Ipum cGopke Kpymiio-
raGapuTHBIX JeTalleli BMECTO BEpPCTaKa HKCIONB3YIOT TEJIEeXKH U
MHCTPYMEHTAIGHEBIN CTOJIMK. B AlliMKax BepcTaka XpaHATCA TEXHO-
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JoryyeckKHe MOOKYMEHTbl, HMHCTPYMEHT, HeOoIbiiMe MpHCcrocob-
JIeHNs, 3aNacHpIe JeTany K DanaHCHPOBOUHOMY CTaHKY.

Crennaox npeAHa3HayeH 1A JUIUTEIBHOTO WIH KPaTKOBpEMeH-
HOTO XpaHeHUd MPUCTIOCODIeHMI 1A OalaHCHPOBKH, a TaKKe
DanmaHcupyeMbIX HeTalell ¥ y350B, IPUCIIOCOOAEHUN U HHCTPYMeH-
Ta A9 UX cOOpKU.

Pabouee mecto ZnA cpreMa MeTanNa OO/DKHO HMMETH MECTHYIO
TIPATOMHO-BLITAKHYI BEHTHIIATIMID.,

Oxpana TpyJa H NMPOTHBONOKAPHbIe MEPONPHATHA Ha DanaHcH-
POBOYHOM V4YaCTKe HaNlpaBijieHbl HA CO3ZaHHe 6e30NnacHbIX yenoBuid
BBICOKONPOU3BORUTENLHOTO TpyHa. K BpenmsiM (PaxToOpaM OTHO-
CATCA: MPOU3BOACTBEHHEIS ITHUIb, IUYM, BUOpalyA U T.0.

Bpennble BO3geficTBUA HAa KOXKY OKa3bIBalOT HEKOTOPBIE CMa-
30YHO-OXKIAI0UINE KUAKOCTH, B COCTaB KOTOPHIX BXOZAT Kepo-
CUH, IIenoub, CKUNNZAAP ¥ pa3fimuHble Macna. CTaHK# o0OpymyIoT
3AIUMTHLIMHE 3KpaHaMi, NPenATCTBYUmMME nonanaHmo COX ua
KOXy pabouero. s 3aluThl OT pashefalomMx >KULKOCTEl, pacT-
BOpPHTENeH ¥ Macesl KOy CMAa3bIBaloT Ma3sAMHU A0 # T1ociie paboTel.

TIpomsBozcTBEeHHAs IBUIb COCTOUT U3 MUHEPATHHBIX U MeTal-
JIMYECKHUX YacTvll, OOPA3YIOIMXCA B npolecce 06paboTku Matepua-
710B. dnsa 60ppOhI € MBUIEI YCTPAUBAIOT MECTHYIO ITLUIEY IABIUBAI0-
Y0 BEHTIIAIMIO, BBOAAT O0paboTKY Marepuana ¢ YBIIAKHEHHEM,
3ALUALIAIOT ALIXATENIbHBIE IIyTH PeCTIpaTopaMs.

Pabora HanascupoBLUIMKA MIOCTOSHHO CONPOBOXIAETCA IIYMOM
¥ BuOpanMAMH OT 0amaHCUPOBOYHOIO CTAHKA ¥ PYYHOTO MeXaHH3U-
POBaHHOTO HHCTPYMEHTA. YCTPOMCTBO OrpPasKACHHI BPalliatoiHXCs
YACTeH CTAaHK3 M POTOPA, MOKPHITHUE CTEH M TOTONKA MOMELeHUs
3BYKONOTAOMWAIOIMMY  MaTEpHAIaMM, IIPUMEHEHHe HAYIIHHKOB,
paboTa B PYyKaBHMIAX ¢ MATKOH HAKIAAKON 3HAYMTENLHO YIAVY
[IAI0T YCIOBUA TPYHA.

Iinoxoe cocTosHMe HHCTPYMEHTAa, HEUCHPABHOCTh 3JEKTPO-
obopynoBaHMA, He3HaHMe WIM HeBBITIONHeHHe pabGouum Gesomac-
HbIX TIpHeMOB paboThbl, HapylieHWe NPaBWI TeXHUKH HGE30IaCHOCTH
MOTYT OpITh TIPHUMHAMH NPOU3BOJACTBEHHOTO TpaBMaruama. Meras-
JMMecKye 4YaCTH CTAaHKOB # OTHENBHO CTOAUmIE 3IeKTpIMecKue
wixa@rl, IyabTHL 3a3€MIIAIOT B COOTBETCTBHH C HPABIIAMHU yCTPOii-
CTBa 3MIEKTPOYCTAaHOBOK. CHeAyeT fMilh PETYAAPHO CICOHUTL 32
HCTIPABHOCTEI0 3asemiiennsa. Hanpspxenne B cetu 36 B orHocuTens-
HO GesomacHo. IT03TOMy CBETH/IPHMKH MECTHOI'O OCBEIEHHHA, PyU-
HOH 3NeKTPUPHUIMPOBAHHBIH MHCTPYMEHT HOIDKHLI MMeTh Halps-
JKeHue He spimie 36 B. OgHaxo onacHoCTh NOPAKEHHA TOKOM YBeJIH-
YMBAeTCH, eciid y pabouero MOKpas OHexha, BAKHbIE PYKH, eCiu
OH CTOHT HA MOKpoM nosny. Ha yuacTike HOSDKHBI HaXORHTHCH
Pe3HHOBBIE DYKABHIbI, TAJOWIH WIM PE3UHOBBIN KOBPUK, HUCIOIbL-
3yeMble AJiA $E30HACHOTO BBINOJIHEHNA paboT NpH OOpalleHHu C
3TeKTPoOsopyAOBaHHEM.

TIpaBunsaoe NPHMEHEHNE UHAVBHAYANBHHIX M KOJUIEKTUBHBIX
CPE[ICTB 3allMTH! OT BPEJHbIX IPON3BOIACTBEHHBIX (PAKTOPOB, CTPO-
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roe cobnogense Ipasii TeXHUKY $e30MaCHOCTH HCKIIOYaloT Npous3-
BOACTBEHHBIH TpaBMaTH3M.

Mosxaps: B NPOU3BOACTBEHHBLIX I[TOMELIEHUAX BO3IHHUKAIT B
GOJIPMIMHCTBE CJIyuaeB OT XajJaTHOTO OTHOWIEHHA K XpaHeHHI
BOCILTAMEHAIOIINXCA IPOU3BOLCTBEHHBIX OTXONOB {MAaCIAHEIX TPA-
oK, HaxaIM, OyMaru), HCIONL3YeMEBIX JJIA . OYHCTKH CTaHKOB,
HHCTPYMeEHTa ¥ oOTUpanua pyk. JloaToMy BCe BOCILIAMEHA0IIHECH
MaTepuasl HeoOXOAMMO XPaHuTh B OTHEIBHOH MeTajuiHMecKoH
Tape ¢ KpPHILIKON M B CHeUMaJIbHO OTBefeHHOM wmecte. Iloxapsi
MOT'YT BO3HHMKATh TaloKke BCJEACTBHE CaMOBO3TOPAaHHUA NpOMac-
JIEHHBIX KOHIIOB, HEHCIIPABHOCTH 3JIEKTPOIIPOBOAOB M 3JIEKTPO-
apubopPoB.

Bo usbexanve noxapoB He0OXOZUMO BBINIOJIHATE BCE IPOTHBO-
OKapHBIe MEPOTIPHATHA, KYPHTh TOABKO B CIEIMATIFHO OTBEACH-
HBIX MEeCTax, XpaHHTh OTHeolIacHble MaTepHalibl B COCYIAX U3 MAT-
KHX QUIIOMUHMAEBBIX CIUIABOB B OTBEIEHHBIX MecTax XpaHeHWd,
CTIeUTh 33 WCMPABHOCTHIO ieKTpoceTn. Kaxmpiii paboTHHUK A0~
7KeH 3HATh MECTODACIIONOKEHNHe CUTHAIU3aIHNY O IIoyKape, a Takke
YMETh [TI0JIH30BATHCHA PYUHEIMM CPeECTBAMU TOXKapPOTYILUEHNA.

8.3. HOPMUPOBAHME U TAPHOHKAIIHA PABOT

INox Texmymeckoii HOpMoO# BpeMeHU NOHHMAIOT TIPOHZOIDKHU-
TEeJIBHOCTh BPEMEeHH, HeOOXOAMMOTO MAJIsT BHUIOJHEHMs ONepaluH
B TIP€AYCMOTPEHHBIX JJIA Hee ycaoBHAX. Bpems Ha GanaHCHpPOBKY
OfHON Aerand (0e3 HaNaAKM CTaHKa) CKIAAbIBAETCA U3 HECKOIb-
KHX yacreii:

Tm’r = T0+TB *Toﬁ +Tﬂ’

e T, — OoCHOBHOe {MamuHHOe) Bpems; T, — BCIIOMOTaTeibHOE
Bpems; T,z — Bpemsa obcnyxusamuma pabGouero mecra; T, —
BpeMs [1epepsIBOB Ha OTABIX U JIMYHBbIe HAHOOHOCTH.

OcHnoenoe 8pemsa — 3TO BpeMdA, B TeyeHHe KOTOPOro HeNocpel-
CTBEHHO JOCTUTAeTCA Ueib oliepauny. IIpy onepaimy onpeAeneHns
oucOanaHcoB JETANIM OCHOBHOE BPEMA PaBHO IIPOMOIDKUTEIILHOCTH
usMepuTensHoro uukna. Ilpy mexanocGopouHeIx paboTax 3TO
Bpemsi, 3aTpayiBaeMce HEITOCPEeNCTBEHHO Ha ocyluecTBiieHue cOGop-
K, CheMa MEeTAINA U T.1L.

Bcenomozarenvnoe epemsa rpeacTasisaeT coboil BpemMs, KOTopoe
3aTpaudBaeT pabouMii Ha YCTAaHOBKY, 3aKpeIUleHUe U CHATHE e
Tajiy, ynpasjeHe CTaHKOM M Apyrue NeHCTBUA, COPOBOKAAIOIINE
BHITIO/IHEHNE OCHOBHO# paboThI.

OCHOBHOE M BCIOMOTATENbHOEe BPEMA B CyMMe COCTaBjIAeT
8pemMsa ONneparusHoll paboTvl 1A OaaHCHPOBOUYHOII onepalyy, Ha-
3bIBaeMOe NPOROJDKHTENLHOCThI0O OanmaHcupoBky. [lpu sHopmm-
poBamuu cOOpouHBIX M OamancupoBounbix omepaumii T, u T,
He pasfiesiAloT U HAalT MX B BUJIe ONepaTHBHOTO Bpemenu: T, =
=T, +T,.
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Bpema obecaymueanusa paboue2o0 Mecra, 3aTpauiBaeMoe pa-
OouriM B TeueHHe pabouero HHA Ha yXom 3a pabouyrM MecTOM, Tex-
HHYecKoe 06CyKUBaHMe CTaHKa, IOATOTOBKY K paboTe npucrnocos-
JIeHul, HWHCTPYMEHTOB, HOKYMEHTAlMHd, WUCUHACIIAIOT B IPOLEHTax
Ha OOHY HETallb OT ONepaTUBHOro BpeMeHH. OGBIYHO HPUHUMAIOT
T06 = 0,02 TO)‘I

Bpems mnepeprIBOB Ha OTALIX pabouero H JIMYHLIE HamOGHOCTH
T,, npuHuMaoT B pasmepe 2 ... 7% T, B 3aBUCHMOCTH OT TFKeC-
TH paborT.

B cepuitHOM ¥ eIMHUYHOM HPOH3BOJICTBE YUUTHIBAETCA elle
nodzoroeureabHo-3axkawuurenvnoe epems T, ,. ITO BpeMsa 3aTpa-
yuBaeTcss pabourM Ha O3HAaKOMIIEHHE C MpPEACTodAliel paboToit,
MIOATOTOBKY M HaJIaIKy CTaHKA, IIPHCIIOCOGIeHNI 1 HHCTPYMEHTOB,
a Tax’ke Ha CHATHE INPUCIOCOOJIEHNH ¥ HHCTPYMEHTOB Iociie Ganan-
CUPOBKH naptuy petanei. Benwuuna T , He 3aBHCHT OT KoJjuue-
CcTBa fAeTajleil B MapTHUH M ee YCTAHABIWBAIOT Ha BCIO rrap'rmo mera-
JIei.

Hopmy Bpemenn B ycnoBHAX HapTHOHHON paGOThl Ha3bIBAIOT
KabKYAAYUOHHOU HODMOU 8peMenU

TK = TIHT II.3/ tl’
rIe n — 4HCNO feTaseil B apTuu.

Hopwmsbl Ha GasaHcHpoBOYHBIE paGOThl YCTaHABIMBAIOT OIBITHO-
CTaTUCTHYECKMM IIyTeM MpH OalaHCHPOBKE YyCTAHOBOUHOM IMapTHH
meTanel, XPOHOMETPMPYA orhenbHbIe omepanuu. [Ipy ycraHoBHB-
HIeMcA IIPOM3BOACTBE HOPMbI YTOYHAKT XPOHOMETPRKHBIM MyTeM,
IToaroToBUTENPHO-32KITIOUUTENRHOE BPeMA He BKIIIOUAIOT B HOPMY
BpeMEeHHU Ha OfHY AETAIb U OIUIauMBaIOT OTHELHO. )

BmecTe ¢ TexHMueckoOlf HOpPMOM BpeMeHH YCTAaHABJIIHUBAIOT
npodeccuio, pa3pan paboTsl, BLITIOIHAEMON Ha omepaliuu, ¥ Tapud-
HYI0 CeTKY, ONpeNendHIo[yl0 YCIoBUA paboTel (Hampumep, rops-
uye, XOJIOOHBIE U [P.) .

Ilpodeccna BajaHCUMpOBLIMK JeTasneil M y3noB” wumMeerT 5
paspanoB (2 ... 6-if paspag). PaccMoTpuM XxapaKTepUCTHUKH U IpU-
Mephl paboT, a TaKKe IepeueHb HEOOXOAMMBIX HABLIKOB H 3HAHUI
1A GaJIaHCMPOBIUMKA II0 KOKIAOMY paspsdy.

BanancupoBnuk 2-ro paspana JOKeH 3HATh:

1. Cnocobs1 onpenesieHNs 3HaY€HUE U YIJIOB IIaBHOT'O BEKTOpa
HavalIbHBIX U OCTATOYHBIX AUCOANIAHCOB HA CTaHKax [JIA CTaTHYeC-
KO#i 6aJIaHCMPOBKH NPH IIOMOLIM CIIBI TAXKECTH Ha HEBPALLAOIIEeM-
ca porope. Criocobb! OnpenesieHUsas Macchl, LEHTPA MAacChl U CTATH-
YeCKHX MOMEHTOB.

2. CnocobBsl KOPPEeKTHPOBKH MacC NOGABJIIEHHEM MaTepHalia
M yMEHbIIEHHMEM Macchl CBEpJIEHHEM OTBEpPCTHii, OMWIOBKOH HO-
BepxHocTeil. IIpocTeie npueMbl BBINIONHEHMA paGoT NpH KOppeK-
THPOBKeE Macc.

3. YcTpo#CTBO, NpHUHIMIT AEHCTBUA, KOHCTPYKLHIO, IIOATO-
TOBKY K paboTe M TeXHHUECKOe OGCIy)XHUBAHHE CTAHKOB [UIA CTa-
THYeCcKOH GanaHcupoBky Tuna CBC.
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4. HasnaueHye U npaBivla PUMEHEHHs IPOCTLIX CpeAcTs 6anan-
CHPOBKH.
_ 5. TunoBoil TeXHONOrHYeCKHI IpoIecC CTaTuiecKol GanaHcu-
POBKH.
Honxcen abinoanaTe ciedyrwwyue paborsl:
IOZIOTaBJIMBATh K paboTe M CTaTHMECKH GaJIaHCHMPOBATH JeTAIH
obulero HasHaueHMA Ha CTAaHKAax IUIsA CTAaTHUECKOH GalaHCHMPOBKH

Tuna CBC;
OpoCTyI0 pa3sMeTKy, pyOKy, pe3Ky, ONWIMBaHHE HECJIOXKHBIX

MOBEPXHOCTEH, CBepJIeHUe OTBEePCTHH IJIA KOPPEKTUPOBKH Macc
poTopa; -

HacTpauBaTh OGanaHcupoBouHble craHku Turia CBC nox pyko-
BOIACTBOM OaJlaHCHPOBINMKA Gojyiee BBICOKOH KBaIM(UKAIUH.

IMpumepamMu CTAaTHUECKOH GalaHCHpOBKH MoOryT OBITh Gapaba-
HBI, YaCTH CEIbCKOXO3ANCTBEHHBIX MAlllUH, CTAHKOB M TeXHOJIOTH-
YecKOro o0OpyZoOBaHMA, MAXOBHKH, KPHUIBYATKHA, BEHTHJIATOPHI M
Ipyrue getanan oOluero HasHaueHHA,

"~ BanaucupoBmuk 3-ro pa3spsaaa XO/DKeH 3HaTh:

1. Metozp! guHaAMHUeCKOH GanaHCHPOBKHU AeTayell M >KeCTKHX
poTopoB npocToit dopmel. CriocoGhI OIpelieNIeHUA OCEBBIX M 3KBa-
TOPHAIBHBIX MOMEHTOB HHEPIHH TeJl.

2. Croco6bl KOppPEeKTHPOBKH MAacC YMEHBIIEHHEM U .IepeMe-
uierneM macce. CIo)KHBIEe MpHEMbI BHINIOJIHEHHA paboT IpH KOppek-
THPOBKE Macc.

3. YcrpoiicTBO, NPHMHOUI HeHCTBUA, KOHCTPYKIHIO, MOATOTOB-
Ky K paboTe U TeXHHUYECKOe OOCiyXKuBaHHe IIPOCTHIX CTAHKOB IJIA
INHaMHuyeckoll GeajlaHCHpOBKH. MeTOogHKy HACTPOMKH U OLEHKY
HOPM TOUYHOCTH CTaHKOB JUIA CTATHYeCKOH OalaHCHMpOBKH THIIA

CBC.
4. HazHaueHWe WU [paBWIA IIPUMEHEHMS CPEACTB OaJlaHCHPOBKH

cpenHell CJI0KHOCTH.

5. TunoBoii TeXHOIOTHMYECKUI IPOLECC IUHAMHUYECKOI OanaHCcH-
POBKH IPOCTRIX JieTalieif U pOTOPOB.

Honxen gvlnoanaTy cneoywujue paborsvi:

MOATOTaBAMBATh K paboTe M AWHAMHYECKH OalaHCHPOBaTh Ie-
TAJIM OONIero HasHAYEHMA Ha IPeABAPUTEIFHO HACTPOEHHBIX IIPOC-
THIX CTaHKAaX JJIA AMHAMUYECKOH GaJlaHCHPOBKH,

HacTpanBaTh CTAaHKHM IJIT CTATHYECKOH OalaHCUpPOBKH THIIA
CBC u cramku A1s AuMHaAMMPYeCKOH OaJlaHCHPOBKH NoJ PyKOBOJ-
cTBOM GanaHcHpOBIIH KA 6oJjlee BHICOKOI KBAIM(DUKAIIIY;

OCHOBHEbIe BHUIBI pabOT NpHU KOPPEKTHPOBKE MACC.

IlpuMmepamMy aMHAMHYECKOH OGaaHCUPOBKU HeTayieil oOIuero
Ha3HAYEHNA MOTYT OBITh BEHTHUIATODSHI, YACTH CTAHKOB M MAIINH,
pOTOpLI aCMHXPOHHBIX 3NIEKTPOABHUraresieil, KpPbLTBYATKH HEHTPO-

OeXXHBIX HACOCOB.
BanaHcHpoBLIHK 4-T0 pa3spASa A0KEH 3HATH:

1. MeTompl HU3KOYACTOTHONH GanaHCHPOBKHU >KECTKUX POTOPOB
CJIOXHOH KOH(UTypalvu.
2. Cniocobrl pacuera KOPpEeKTUPYIOUIMX Macc.
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3. YerpoiicTBO, MpHHIMN AEHCTBUA, KOHCTPYKITIO, NOATOTOBKY
K paboTe M TeXHUUECKOe OGCIY)KHBaHHE CJIOKHBIX CTAHKOB A
AVHAMHAYECKOH OGanaHCHPOBKHM., MeTonuKy HACTPOHKH # OHEHKY
HOPM TOYHOCTH TIPOCTHIX GaIaHCHPOBOYHLIX CTAHKOB.

4. Haznavyenye ¥ NIpaBUiia NPUMEHEHHA CIIOKHEIX CPECTB Danan-
CHPOBKH.

5. TunoBo# TexHOJIOTHHEeCKHIl IPOLECC HU3KOYACTOTHO!N Ganan-
CHPOBKH JKECTKHX POTOPOB CJIC)KHOH KoH(urypaipm1.

Honsicen svinoanate cnedywwue paborn:

TIOATOTaB/IMBaTh K paboTe M AHHAMHUUECKH OanaHCcHpOBAaTh
POTOPBI € ITOBHIUIEHHLIMY TPeOOBAHMAMY IO TOUHOCTH GaTaHCHpoB-
KH Ha TIPeZIBAPUTEIbHO HaCTPOESHHEBIX CIIOKHBIX CTAHKAX;

HACTpauBaTh M OIEHMBATH TOYHOCTh IIPOCTHIX CTAHKOB HJifA
A¥HAMMYECKOH OaJaHCHPOBKH ¥ CIOXKHBbIE CTAaHKH TOJl PYKOBOJ-
CTBOM GaNaHCHPOBIUKA Hojiee BEICOKOH KBamuDHKain;

PaccunTLIBATE KOPPEKTHPYIOIINE MacCH M BBIIOAHATL CIIOXK-
HbIe BHABI paboT NpH KOPPEKTHPOBKE MACC.

TIpumepamu mFHaMINeCKOH GATAHCHPOBKH JKECTKHMX POTOPOB
CJIOXKHOH KOHQHUIypammy MOTYT ObITh POTOpHI TypOOreHepaTopos,
KPYIIHBIX SJE€KTPOABHTATENEH CO CHENMATNLHLIMH TPebOoBAHMAMIU,
TypOOHacoCOoB.

BanancupoBmwmk 5-70 pa3pAAa DOILKEH 3HATH:

1. Metozp! HU3KOYACTOTHOH GanmaHCHPOBXKHY KBa3UIHOKMX pOTO-
poB. KOHCTpYKTHBHO-TEXHOJIOTHIECKHE OCOGEHHOCTH OalaHCHpPOB-
KH PpOTOPOB B COOGCTBEHHBIX TIONIUHITHMKAX ¥ B CODCTBEHHOM
Kopnyce. )

2. Cnocobsl pacueTa aucOANaHCOB TIPH MHOTOIUIOCKOCTHOMH Ga-
JIAGHCUPOBKE H BBICOKOYACTOTHON DalaHCUPOBKE JKECTKUX POTOPOB
Ha MeCTe YCTaHOBKH.

3. YerpoiieTBO, IPMHONN AeHCTBHA, KOHCTPYKIMI0, TEXHHUECKOoe
o0Cay’)KMBaHHe CTAHKOB JUIA BBICOKOUACTOTHOI OajlaHCMPOBKH.
Meroauxy HacTPONKH ¥ OULHKU HOPM TOTHOCTH CIIOIKHBIX CTAHKOB
A guHAMAIeCKoil GasaacHpoOBKH.

4. TumoBo# TEXHOJNOrMYECKHH IIpoliecC BBICOKOUACTOTHOM
DanaHCUPOBKH.

Hoaxnen evinoannats caedywwue paborsi:

HOATOTABIIMBaTP K pabore ¥ JguAaMuyecKu OanaHcUpOBaTh
JKeCTKHe POTOPHi B CODCTBEHHLIX TIOAIINIHMKAX U B cOGCTBEHHOM
Kophyce, a Taroke DamaHCUpOBaTh BO MHOTHX IUIOCKOCTAX KBAa3H-
rubKMe poTOpHI;

GanmanCcHpOBaTh Ha BLICOKMX UYACTOTAX BPAIEHHMHA JKECTKHE PO-
TOPHI HA MECTE YCTAHOBKH;

HACTPauBaTh Y OIEHMBATh HOPMEBI TOYHOCTH CJIOKHBIX CTAHKOB
IJ1A AUHAMHYECKO! HalaHCHPOBKY;

BCe BHABI PaCUETHRIX PaboT nmpH GaaHCHPOBKE.

IMpumepamu GanancupyeMbix pOTOPOB MOTYT ObITH POTOPBI
KOMIIPECCOpOB, MHOTOCTYIIeHUaThIX IAPOBLIX M ra30BBIX TYpOHH,
TIPHUBOAB! TOUHBLIX HPUOOPOB M CTAHKOB, THPOCKOIIEL.
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BanarcupoBik 6-ro paspana JOJDKEH 3HATh:

1. Meromp! BRICOKOUYSCTOTHON GanaHCHpOBKH THOKHMX POTOPOB.

2. Cnocobbl pacuera aucOGaNancoB NPH BHICOKOYAaCTOTHOM Oa-
JIAHCHPOKE Ha Pa3srOHHO-0XTaHCHPOBOYHEIX CTEHIAX.

3. Hpasuna BoIGopa pabounx TEXHONOTMYECKHX IIPOLECCOB
DayIaHCHPOBKH.

4. MeToguKp pacyeToB AONYCTHMBIX OHCOANAHCOB, HACTPOWKH
1 OIEHKH HOPM TOYHOCTH CTAHKOB JJIsA BBICOKOGACTOTHOIM OanakHcH-
POBKH. :

Hoaxcen eptnosnars caedyowue paborvi: .

SaancupoBaTh 0coBG OTBETCTBEHHBIE POTODBE PasjiFMHBIX TH-
MOB Ha CTaHK4X JIjif AUHAMHYECKOM OaTaHCHPOBKHK H Ha MeCTe UxX
YCTaHOBKH;

GanancupoBath ruGKHe PpOTOpBI, HAacTpaMBaTh M OLIEHHBATb
HOPMBI TOUHOCTH Pa3rOHHO-OATAHCHPOBOYHBIX CTEHAOB MOJ PYKO-
BOZCTBOM HIDKEHEPa;

COCTABIATh paboyre TEXHOJIOTHYECKHE IPOHEeCCHE HM3KOYaCTOT-
HOII OaJaHCHPOBKM JKECTKHX M KBasHFHOKMX pOTOPOB HpOCTOH
KOH(UrypamHi.

IpuMmepamu GalaHCHPYEMBIX POTOPOB MOFYT OBITh POTOPEI
KpymHbIx Typboreneparopos tuna TI'B-200, ruGxue Baner poTopoB

KH, YHUKadbHbIE POTOPBI ¢ 0CO00 BHICOKHMU TpeOOBaHMAMH
IO TOYHOCTH OAJIAHCHPOBKH.

Tlo TexmuyecKoi HOpME BpeMeHH, paspsany paboTer u Tapud-
HOH CeTKM YCTaHABJIMBalOT DacHEHKY Ha eNMHHIY NPORYKHMU —
pacheHKy MTYSHOrO BpEMEHH.

8.4. TEXHOJIOTHYECKASA NOATOTOBKA NPOH3BOACTBA

TexHONOrMYeCKol# HNOArOTOBKOMH MPOU3BOJACTBA HA3BIBAIOT
COBOKYNHOCTh B32MMOCBA3AHHBIX HPOLECCOB, OOECICUNBAIOIIX
TeXHOJIOIHYeCKYI0 FOTOBHOETh 3aBOfa, IeXa WM yYacTKa K Bbl-
NyCcKy W3fenuit 3aiaHHOTO KadecTBa NpU YCTaHOBJICHHBIX CPOKax,
obbeMe BhIycKa ¥ 3arparax. OCHOBHBIMH (PYHKIMAMH TEXHOJO-
FHYeCKOol HOArOTOBKY NIPON3BOACTBA SIBIAIOTCA:

obecrieqente TEXHOIOTHIHOCTY KOHCTPY KUY U3TIETINA,

paspaboTka TeXHOJOTHIECKIX HPOLIECCOB;

[POGKTHPOBAHKHE ¥ M3TOTOBJICHHE CPEACTB TeXHOJIOTHYECKOTO
OCHAHICHHES;

YIpasHeHHe [POLECCOM TeXHOJIOTUYECKOH MOXFOTOBKE HpOU3-
BOXCTBA U3HEIIA.

TexHOOTHYHOCT, KOHCTPYKIUHME H3Neis, y3ia, LeTanH orpaba-
THIBAETCA HA CTAMHHA NPOEKTHPOBaHAH, paspaboTKE KOHCTPYKIOD-
CKOIl HOKYMEHTaIMH, TEXHOIOTHYECKOH NOARTOTOBKH FMPOU3IBON-
CTBa, B Ipomecce H3IFOTOBIEeHHA W Kcrmyarampy., K nokxazaremnsm
TEXHOIIOIMYHQECTH KOHCTPYKIMM ¢ RO3MIMNA GATaNCHPOBKK OTHO-
CATCH: _ =

1) xmace poropa — KeCTKMi, KBasHTIHOKHMit 1 T.11.;
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2) 3nayeHHs TEXHOJIOTMYECKHUX M IKCIUTYATAIMOHHBIX nucGaaH-
COB fgeTajel, y3j10B, pOTOPOB; 4

3) KJIaCC TOYHOCTH OaJlaHCHpPOBKHY;

4) pmomycTHMMOe KONHYeCTBO IUIOCKOCTe KOPPEeKIMH;

5) o6bem BbIIyCKa.

B pesynbrate OTpaboTKHM KOHCTPYKIMH HA TEXHOJIOMMYHOCTD
BBIOHMPAIOT MeTOoZ OGaJaHCHPOBKH M pa3pabaTeIBaloT TeXHHAYeCKHe
TpeGoBaHKA Ha GAI2ZHCHPOBKY.

PaspaboTka TexHOJIOrMUECKUX NMPOIECCOB BKIIOYAET KOMILIEKC
B3aUMOCBA3aHHBIX PaboT:

10A6Op THIIOBOrO TEXHONOTUYECKOTO MTPOLIeCCa;

oripezieJIeHHe IIOCJIeIOBATEJIbHOCTH M COJEP>KaHUA TEeXHOJIOTH-
YEeCKHX Onepaiuii;

onpenejieHne, BBIOOP M 3aKa3 CpeNCTB TEXHOIOTHYECKOTO
OCHAIIIeHU; _

HasHayeHHe PeXXUMOB paboThl 060pyIOBaHHA,

HOpMHMpOBaHHe, ompezelieHHe Ipodeccuii U KBUMPHKAIUN
HCIIOJIHUTETIeH;

BBIGOpD CpeZCTB Mexa4du3alMi M aBTOMATH3ALMH IJIEMEHTOB
TeXHOJIOTNYECKHUX TIPOLIECCOB U TPAaHCNOPTHPOBAHMUA;

OpraHusanysA IPOU3BOICTBEHHBIX YYACTKOB;

odopmienne paGoueil MOKYMEHTAUMM HAa TEXHOJIOTHYECKHUE
NPOLECCHL.

TexHoslOrMUECKYI0 NOATOTOBKY NPOM3BOACTBA BLIIONHAET
ciyx6a TNOATOTOBKHM NpOM3BOACTBA 3aBONA MK ~ crienyanbHan
NpoeKTHaA opraHusauusd. OpHako GalaHCHPOBIIMKY B CBOel
TIOBCeIHEBHOM paboTe NPUXOAUTCA pelaTh DPasjIMdHBIE BOMPOCHI
TeXHOJIOTUUECKOH MOATOTOBKH MPOU3BOICTRA.

Onpenenenne xinacca poropa. OCHOBHBIM IIapaMeTpPOM, ompefe-
NAOIMUM  KJIacC pOTOopa, ABJIAETCA OTHOILIEHHe MAaKCHUMAJILHOM
3KCIUTYaTallMOHHOM YTIJIOBOH CKOPOCTH POTOpa K MEepBOi KpUTH-
YecKO# yTiioBo# cKopocTH (n = w, maxe/@Wkp1) - Eeman < 0,3, To
poTop oTHocuTrcs K 1-My kiaccy; ecnu nn = 0,3 ... 0,9, To porop
OTHOCHTCA KO 2-my kiaccy (KBasurubxuii); ecnu n > 0,9, 1O
pOTOp CuMTaeTcA TMOKMM (3-ro Kjacca). 3HaueHHe IepBOH KpPUTH-
4eCKOH YIJIIOBOM CKOPOCTH OIIpefessieTCA PacueTHHIM KMIIM 3KCIe-
PHUMEHTANBHBIM myTeM. [IpuGnusuTensHoe 3HaYeHHE Wyp ANIA
CIUIOMIHBIX CTAJIBHBIX BAJIOB Ha ABYX OIIOPax TpeHHUA CKONBXKEHUA
WIN TpeHHA KauyeHuA MOXHO HaiiTH [10 HOMOrpaMMme, IPUBEHEHHOM
Ha puc. 8.1. Kputnueckoe uicio o60pOTOB Bajia HA ONIOpax CKOMNb-
’KeHWUs OIIpefeNAioT Mo IuKane ¢; KpPUTHYeCKOe uHUCIIo 060pOTOB
BaJjia Ha ONopax KaueHHs — IO WKaje 7’6,

- Hampumep, TpebGyercs OIpeneluTh KpUTHYECKOe WMCIO 06opo-
TOB CIUIOLIHOI'O CTIBHOro Basa nuamerpoMm d = 150 MM guHOM
! = 1,1 M nHa onopax kaueHuda. Ha neBoil mnikamge HOMOI'DAMMEI
orkinanpmaloT d = 150 MM u HanocAT Touky A. Ha npaBoit mxase
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Puc. 8.1. HomorpamMma pns ompepienenmsi KPHTHYECKHX 4YaCTOT Bpaiuenun (06/mun)
BaJIOB

HaHOCAT TOUKY B, COOTBEeTCTBYIONIyO MiuHe Bana | = 1,1 m. Touxu
A ¥ B coepymsAIOT NIPSMON JIMHWEH U OINIPeReNsaIoT Touky C — repe-

cegeHne mpsaMoi AB co mkanoit 6. 3uaueHue n, B Touke C pPaBHO
SHAYEHMIO TIEPBOH KpPHTHYECKOH cKopocTd n = 15000 06/Mun
WM W, 1 = 1500 pag/c.

_ Kpuruueckue cxopocTs 06pa3yioT OTHOIIEHYE :
JUIAL CRyHast @ OHO BYNET Nycpy : Mycpg : Mypg = 1: 2,76 : 5,38;
JUIs1 CIIyyas 6 OHO GYZHeT Nypq Ngp2 * Mepg = 1:4:9.
HomorpaMmmoit MOXHO I0JIb30BAaTHCA IJIA MTOJIBIX BAJIOB C BHYT-
peHHuM auaMeTpoM d. CHauala HaXONAT KPUTHYECKYIO CKOPOCTh

InA CIUIONIHOrO Bajia, a 3aTeM DAaCCUXTLIBAIOT Nyp1 TOJIOro Baja
no ¢dbopmyne .

/ dg . 2
Mepl = Mxp V 17 f_d') .

Knaccuduxamsa poTopoB npuseneHa B Tabm. 8.1.
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Knaceuduxanna poropon

TaGnuua 8.1

Knaec poropa Turm poropa INpumepst
1-#1 xnace MexonopHbrit Potop snekTpongBurarens,
{>xecTrHe) bapaban, NPHBONHOM BaJl,
BINAH e, FUPOCKOIL
Koueonpubrit BenTwiAaTop, MaxoBHi,
uesTpudyra, numdgoBanbHEIL
3 Kpyr
JIByxKOHCONBHBIHR TypGoxomrrpeccop, -
TYpOoOreHeparop, KoOJecHad
napa
2-if knace PoTopsl ¢ U3BeCTHLIM pacrpefenenyem rucHanaHcon
(kBasurutbkue) BIONE OCH
2a Konconsasiii ¢ oguoii Porop TypOmHHLI FazoTyp-
HAM ABYMSA INIOCKOCTAMHK | GUHHOrO XBUTaTeld
KOpPpeKHHH Ha KOHCOIH
2B AByXKOHCONBHEL C ABY- Porop TypGoHacoca
M5 INTOCKOCTAMY KOppeK-
HIY Ha KOHCONAX
2¢ Mexonopunti ¢ 6onee Potop xomimpeccopa
geM JXBYMS INAOCKOCTAMM
KOoppeKmHy
2d Mexonopusiii emMMer- Ban npokarHoOro crana,
PHYHBIA POTOP ¢ PABHO- NpUBORHOIL Ban
MEepHO pacnpemeneHHOoH
Macceoik ¥ prcbanancamu
BRORB OCH
2e Mexonopuniit ecmmmer- Bapaban nmeuaruoit
PUYTHBIE DOTOP C HKECTKO  |Malnmuet, poTop Typ6o-
cpefiHelt UaeTBI MOJIEK YIIAPHOIO HACOEeA
2-it knace PoTOpLi ¢ HeM3BECTHBIM pacipenefieHeM Quctanan-
COB BAOAb OCH
2f.2¢g Mexonopuriit cummer- MnuorocryneHuarsit
PIRIHLIIL DOTOP C AUCKDeT- |POTOP HAacoea, Typ-
HbIMM MaccaMui Ha rHOKoM  [GoHacoce
. | Bany
2h MexkonmopHsiii HecHMMeT- Porops! nmapoBnIx u
PHUHBHE POTOD ra3oBEIX TYpOun
311 xnace Poropm ¢ aucGanan- Y eTBIPeXTOMIOCHBIL
{rubxue); 3 a | com o 1-it dopme maruba |porop remeparopa
3b Porops! ¢ pucbanancamu Mansie aByXHO-

no 1-i i 2-it popmant warnm-
Ga

JIEOCHBIE POTOPEL CeHepa-
TOpOB
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INpoposkenne tabmn. 8.1

Knacc poropa Tun poropa [MprMeps!
3¢ Poropsl ¢ pucbanancamu Bonsuine nByx-
Gosnee ueM no 2-i1 popme fIOJIIOCHbIE POTOPBI
u3ruba reHepaToOpoB
4-i1 Knace Potoper 1, 2, 3-r0 kn1accoB, U3MEHAIOLLHE

(¢ u3MeHAEMOIt) | CBOIO reOMETPHIO Ha SKCIUIYAaTAHOHHEIX YaCTOTaX
reomerpueii) BpameHus

5-i1 knace Porops! 3-ro knacca, KOTOpPbIE M0 TEXHHYECKHM HIN
SKOHOMHYECKHM NPHYHHAM OalaHCHPYIOT B IBYX
TJIOCKOCTAX KOPPEKLMH Ha MaKCUMATLHOH IKCIUTyaTauu-
OHHOH YacTOTe BpalleHHA

Bri6op Buaa GanaHCMpOBKH. BLIGOp HU3KO- HMITH BEICOKOYACTOT-
HOi1 6ayaHCHpOBKHM 3aBHCHUT OT KJIacCa poTOpa, HauaIbHBIX, TEXHO-
JIOrMYEeCKUX M 3IKCIUIYATAMOHHBIX AUCOANaHCOB, KOHCTPYKIHHU
poTopa, TOUHOCTH HaslaHCMPOBKHY.

Porops! 3-ro xiacca GaJlaHCUPYIOT Ha BHICOKHX yacToOTax Bpaille-
HHA He3aBHCHMO OT OCTAILHBIX (PaKTOPOB (IHUCOATIaHCOB, KOHCTPYK-
HMH M T.IL.) .

Poroper 1-To u 2-ro KiaccoB 06anaHCHpPYIOT Ha HU3KHX U BbI-
COKHX YacTOTaxX BpAllleHHs B 3aBHCUMOCTH OT TOYHOCTH OanaHcu-
POBKH M 3HAueHWs IJKCIUIyaTAUMOHHBIX IMCOaNaHCOB. YcioBue
BbIOOpa BuAa GaaHCUPOBKHM HMEET BHU:

HH3KouacToTHasA GarmaHcHpoBKa Ipu Dnon > Dy;

BRICOKOYACTOTHasA GamaHCHpoBKa IpK Dnon < Dy.

Bbei6op MeTONa HU3KOYACTOTHOM GaTaHCHPOBKH.

OOHOIUIOCKOCTHYIO HH3KOUACTOTHYIO OallaHCHpOEKY, B TOM
uyyclle CTaTHYeCKyIo 0AaHCUPOBKY B AHHAMHUYECKOM peXuMe, MpH-
MEHSIOT MJIA OGaJaHCUPOBKH KOHCONBHBIX M OABYXKOHCONBHBIX
xecTKMX (1-ro Knacca) u KBasuruOKux (KjaccoB 2a, 2B) poTOpOB,
muchanaHchl KOTOPBIX COCPEeOTOYEHb! HAa KoHcoNAX. JlonmycTuMocTs
OIHOIUIOCKOCTHOM 0ajlaHCMpPOBKM 3aBHCHT OT 3HAu€HUS MOMEHT-
HOH HeypaBHOBELIEHHOCTH,

BanancupoBKY poTOpOB Kilacca 2B IIPOU3BOJAT IIOC/IENOBATENb-
HO 10 Mepe cOGopku. CHauana OaNaHCHUPYIOT MEPBYH KOHCOJIBHYIO
Maccy, a 3aTeM Ha BaJl yCTaHABJIMBAIOT BTOPYIO KOHCOJIbHYIO Maccy
1 ITPOX3BOIAT GaNaHCHPOBKY BO BTODPOIl IJIOCKOCTH.

JIByXIUIOCKOCTHYI0 GanaHCMpOBKY NPUMEHAT i GanaHcu-
POBKH >ECTKHX KOHCOJIBHBIX, MEXXOIIOPHBIX M JBYXKOHCOJBHBIX
pPOTOpPOB, a TaK)Ke KBasUrnOKHUX pOTOPOB KiaccoB 2B, 2e, y KOTO-
pPbIX OTHOHIEHHE PACCTOAHHUA MEXAY IIIOCKOCTAMH KOppeKUHH K
PACCTOAHHMIO MEXIy OlopaMM JIeKHT B mpefenax I/L = 0,94 ...
0,05. Jlna 3ape30HAHCHbIX OaTaHCHPOBOUHBIX CTAHKOB HIDKHHM
npenen HecKonbko Bbime, T.e. [ /L = 0,1 ... 0,15. Joronsuresns-
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HBIM yCJIOBHEM BpiGOpa MeToZa [BYXIUIOCKOCTHOH GalaHCMpOBKH
AJIs1 POTOPOB KJjacca 26 sBJIETCHA OTCYyTCTBUME MOMEHTHOH Heypas-
HOBEILEHHOCTH Y KOHCOJIEH.

CTtatuKo-MOMeHTHyYI0 (anaHCHPOBKY BbIGHMpPAOT A OaraHcH-
POBKH »XECTKMX POTOpPOB, He YINOBJIETBOPHAIOIIMX yciiosuio /L =
= 0,94 ... 0,05, kBa3UrMOKHUX POTOPOB 26, 2¢  HMEIOUMX GOIIb-
LIYI0 MOMEHTHYI0 HeYPaBHOBELIEHHOCTh, a TaK)Ke POTOPOB Kilacca .
2g, 2f, KOHCTpYKLMS KOTODbIX IOMYCKaeT MOCIeNOBaTEeIbHYIO
6anaHCHPOBKY K@KHOM MOUCKPETHOM Macchl 1O Mepe cOOpKM
poropa. :

Hnsa poropoB kmnaccoB 2d, 2e, 2f, 2g, 2h npUMeHAETCA MHOTO-
IUIOCKOCTHAA HM3KOYacTOTHaA OamaHCHpOBKa. BeiGop weroma
MHOT'OTUIOCKOCTHO!H 0anaHCHMPOBKH 3aBHCHUT OT- 3aKOHA paclpeie-
JIEHHA HAyaJIbHBIX AUCOaIaHCOB BOJB OCH POTOpA.

MeTon MHOrOILIOCKOCTHOH 6anaHCHpPOBKU C paclpeseseHreM
KOPPEKTHPYIUIUX MacC BAOIbL OCH PpOTOpa IPONOPHHOHATIBHO
CMELUEHHIO T'JIaBHOH LEHTPAJbHOW OCH MHEPIUHU U TeoMeTpuuecKoit
ocH BBIOHPAIOT IUIA POTOPOB KitaccoB 2¢, 2f, 2¢ ¢ paBHOMEPHBIM
pacnpeniesieHMeM HaYaIbHBIX AMcOaaHCOB, T.e. KOTAa Ipu cGopke
KOHTPOJIMPYETCA HaualbHBIM OucOalaHC KaXKIOH Macchl (oUCKa) .

Meton 6GanaHCHMPOBKM C paclpedeneHueM KoppeKTUPYIOLIUX
Macc BIOJIb OCH POTOpa IPONOPIMOHAIBHO (opMe H3ruba UCIoNb-
3yeTcsA A/A pOTOpPOB Kilacca 2d.

HuskouacToTHy0 6aj1aHCHPOBKY pPOTOPOB C HEM3BECTHBIM pac-
TpefleJIeHHeM AUCOAIaHCOB IIPOM3BOMAAT IMOCJe BLIABJACHHUA Ha
BBICOKHX 4acToTax BpallleHHA 3aKoHa pachpeneneuusa. BoiGop
METOOOB BBICOKOYACTOTHOM OaylaHCUPOBKM THGKHX pPOTOPOB
(xmaccel 3a, 3B, 3c) NPOU3BOIAT PACYUETHO-3KCIEPUMEHTAIBHBIM
IIyTEM.

Onpenenenne nocnenoBaresbHOCTH omepanuii. Uncitlo u nocie-
IOBATEJILHOCTL OIepaluii ONpPeNeNfloTcA METOL0M OaslaHCHPOBKH,
€crioco6oM KOPPEKTUPOBKHU MacC, HAUAJIBHBIMHM U OCTATOYHBLIMH JUC-
Gayancamut. Bce MeToibl GaTaHCUPOBKH IIPENyCMATPUBAIOT CIIENYIO-
HIMe OIIePALHH

olnpeieJieHNe 3HAUEHWUS U yrila AucOaiaHca B IUTOCKOCTH U3Me-
peHns;

pacueT KOppeKTHUPYIoLIei MaccChl;

KOPPEKTUPOBKY Macc;

KOHTPOJIb OCTaTOUHBIX ANCGAJIAHCOB.

TIpu KOppeKTUPOBKE MacC OJHOBPEMEHHO BO BCEX IUIOCKOCTIX
KOppPeKIMH TEeXHOJIOTHYECKHii MaplpyT OyAeT COCTOATh M3 3THX
4 onepamuii (6e3 yuera MNOATOTOBUTEIBHBIX M 3aKJIIOUMTEJIBHBIX
onepanumii) . Eciy xe NPOM3BOOAT HOCIENOBATENIBHYI0 KOPPEKTH-
POBKY MacC B KaXIOH IJIOCKOCTH, TO 3TOT UMKJI OIlepalluii yBeu-
YIBAIOT BO CTOJIBKO pa3, CKOJIBKO IpeLyCMOTPEHO IUIOCKOCTeM
KOppeKlyy, T.e. nocjle GaJaHCUPOBKU B 1-H INOCKOCTH KOPPEKINN
cienyloT 4 onepauun, HeoOxoAWMbie WIA OaJlaHCUPOBKH BO 2-H
IUIOCKOCTH, ! T.I.
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3a onuH 6aTaHCUPOBOUHBIHA HNUKJI HAYaJIBHBIN TUCOIaHC yMeHDb-
maeres B 15 ... 20 pas. CienoBaresnbHO, YCIIO TAKUX OaJIaHCHPOBOY-
HBIX IMKJIOB omnpependercA oTHomenwem D, ../ (15 ... 20) D,.,.

Hanpumep, ansa 6anaHCHpPOBKM poTopa B ABYX INIOCKOCTAX
KOpPPEKIMH C MOCIEA0BAaTEeNbHON KOPPEKTUPOBKOI Macc B KaKIOH
IJIOCKOCTH NIPY OTHOLIEHWH HaYaJIbHOTO OMCcOaiaHca K OCTaTOYHOMY
40:1 TexHoTOTM™ECKHiI1 MaplIpyT OyZeT cocroAaATh u3 16 pabownx
onepanuii.

Bei6Gop  6asaHcHpoBOuHBIX CcTankoB. [lapameTps! OanaHcupye-
MOr0 pOTOpa M TEXHOJOTHUECKHH MapHIpYT CJyXaTl HCXOLHOK
uapopMmanHei A Bbibopa OalaHCHpOBOUYHBIX CTaHKOB. Iloc-
JepHNe XapaKTEePHU3YIOTCA: MACCoii, uaMeTpoM Lamd, MaKcHMailb-
HbIM HAPYXKHBIM HUAMETPOM M JIMHOH OalaHCHpyeMOro poTopa;
I@Ana3oHOM YacTOT BpauleHus, MOIIHOCTHIO IPUBOLA M TOYHOCTBIO.
TIONHOCTBI0 TEXHHUYECKME XapaKTepHUCTMKH Ha OGarnaHncHUpoBoOY-
Hble CTaHKH IpHBeIeHbl B MacropTax, a OCHOBHbie — B Tabn. 4.1 u
4.2. Tlopanok BrIGOpa cTaHKa C/ELYIOUIMIL.

1. BribuparwT BCce CTaHkH, AonycKaroupie GanaHcHpoBKY pOTo-
POB Maccoii, nexaleil B npejenax Macc, JonycTuMBIX [UIA JaHHOTO
craika. B maccy OGamaHcupyeMoro poTopa BKIIIOYalOT B IIapasuT-
HYI0 Maccy onop, Kopiyca, NpucrnocobieHuii nna 6amaHCHPOBKH,
€CJIY ¢ UX TIOMOLUBI0 IIPON3BOIAT GaJIaHCHPOBKY pOTOpA.

2. BeibupanT cTaHky, AolnycKawiye OGalaHCMpPOBKY poTopa
OAHHOM TeOMeTpHM (IUIMHA pOTOpa, MaKCUMAaJIbHbIA OJHAMETD Mpu-
BOZHOM ek oA, peMeHb WIIH OCEBOE COeNUHEHNe) .

3. BriGupanoT u4acTOTy BpallleHUSl POTOpa NpH GajlaHCUPOBKE
H3 JIOMyCTHMOrO OHala3oHa YacTOT BpalUleHUA CTaHKa M MOIIHOCTH
npiBofa. MoluHOCTh NpHBOAR, YacTOTa BpalleHWs poOTopa Npu
OaslaHCHpOBKE, MOMEHT MHEPLHY POTOPA, BPeMs PasroHa u npou-
HOCTb COENUHHTENBHOrO YCTpOilcTBa (KapHAaHHOTO Baja, PEeMHA)
cBsA3aHbl Mexny coboii. Ha puc. 8.2. npuBeneHa HOMorpaMma Ijis
BeIOOpa MaKCUMAJIbHOM YacTOThl BpalleHus poTopa (0G/mMus).

J ke-m?Z J N n
1000 N, kBm n, ad/mun
B = 7
o o 10 -
~oombem | 4
100 30 - Jo00
w 4w - 2000
__________ -9
0 -39
- 7000
3 ; - 800
i - 600
. 43 - - 400
Puc. 8.2. Homorpamma mas , 474 [
Bb1Gapa MaKcHMamBHOlM yac- a7 | r 2
TOTBI Bpamenus (06/mMun) 5,024 40 Vil

poropa npu GanaucHpoBske
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TlocnenoBaTenbHOCTh BRIOOpPa YacTOTHI BpalleHus ciexpyiouasa. Ha
miKaje OCEBLIX MOMEHTOB MHEPLHMH HAHOCAT TOYKY, COOTBETCT-
BYIOIyI0 OCEBOMY MOMEHTY HHEpLMH OalaHCHUPYyEeMOro poTopa, a
Ha mkame N (xBT) — TOuky, COOTBETCTBYIOILIYIO MOIIHOCTH
npuBofa crarHka. Uepes 3TH OBe TOUKU [POBOJAT IPAMYIO HO
nepeceuennsa co mkaiod n. Touka nepeceueHnsa omnpenenseT MakK-
CMMIBHO IOIYCTHMYI0 YaCTOTy BpallleHHA poTopa Ipu GajlaHCH-
pOBKe. '

MUHUMAJIBHO JOIYCTUMYI0 YACTOTY BpAlIEHUsI POTOpa IpHu
banascupoBKe HAXOOAT 10 HoMorpaMmme (puc. 8.3), cBA3BIBaloIEH
MOIIHOCTh, KPYTAIIMHA MOMEHT U 4acTOTy BpauleHuA. Ilocrmenosa-
TeJIbHOCTh BbIOOpa aHAJIOTMYHA TIPeNbIAYLIeH.

Odna potopos, OGanaHcupyeMbIx B COOGCTBEHHOM KopIyce,
3KCIIePUMEHTAIBHBIM IyTeM OMOJIHUTEIBHO HAXOOATCA COOCTBEH-
HBI€ 4acTOThl Konebauumit Kaxa0il OMopkL.

IIpumep. BriGpaTs uacTOTy BpalleHMA NpH GalaHCHpOBKE POTOpa ¢ oce-
BBIM MOMEHTOM uHepuuu [, = 10 xrem?. Mommocrs npuBosa Ganancuposou-
HOro cranka 4 kBr, kpyramwuit moment 100 Hom,

Ilo nmomorpamme Ha puc. 8.2 omnpeme MM MAKCHMANBHO [NOMYCTHMYIO
YacTOTY BpallleHMsa poTopa npu Ganancuposxe — 1500 o6/mun. Ilo Homor-
pamMe Ha puc. 8.3 HaXOOMM MMHHMAIBHO NOMYCTHMYI0 YaCTOTY BpalleHHs
poropa npu Ganancuposxke — 400 06/mMuH. CrenoBaTeNbHO, YACTOTA BPAIICHHS
POTODpa NOMKHA JieXKaTs B nuanasoHe 400 ... 1500 o6 /mum.

N xBm MH-m n, offmus
100 - 10000 ~ 100
90 8000
% g
60 4000 - 50
50 - ‘ 3000 L 200
2000
40 7500 4 - 250
37 4 7‘900000 . - 300
25 g;% - /t 400
20 00 1 . /// 500
J00 - - 600
5 200 P - 700
750 // - %g
7 4 00 A - 1000
9 pat
¢ %
/ _ e %7 - 1500
sq _~- 7 - 2000
¥ 75 - 2500
70 Aty - 000
J 3 -
25 t4 N M 1
7 7] | o0
39 - 6000
754 2 B 70% Puc. 8.3. Homorpamma pmiis
— - 60 i -
. ;fJ - 004 BbIGOpPa MHHMMAaNBHOM Yac

Jimbem —10000 TOTbI BPALUCHHA POTOPA NPH
GanaKCHpoOBKe



Tlpn BBIGOpe CTaHKa IO MOLUHOCTM [IPHBOJA 3aJaI0TCA YacTO-
TOM BpallleHUA pOTOpa M HAXOMAT - HEOGXOOUMYI0 MOIUHOCTE M
KpYTALIMT MOMERT.

4. BeiGop CTaHKa IO TOUYHOCTH GallaHCMPOBKH NPOM3BOJAT pac-
YeTHLIM ITyTeM. BHauasie pacCUMTBIBAIOT MOMYCTHMblE YAelbHbie
nucGaTaHCHl B IUIOCKOCTAX ONOp CTaHKAa, a 3aTeéM HMX CPaBHHBAIOT
C HOpPMOI1 TOYHOCTH CTaHKa. PacyeT HONyCTHUMBIX YAENBHBIX HHC-
GaJIaHCOB BLITIOJHAIOT [0 METOONKE, H3JIOXKEHHOM B 1. 4.4.

5. BolGop craHka IO NPOM3BORMTENbHOCTH OGajaHCHPOBKH
3aBMCHT OT TMIA IPOM3BOjCTBa M ob6beMa BHITyCcKa H3zenui. B
€IMHUYHOM IIPOM3BOACTBE HUMEIOT IIPEHMYIIECTBA IOPe30HaHCHbIe
6aaHCHpOBOUHLIE CTAHKH € HM3MEPHMTENBHEIM YCTPOHCTBOM IIO
cxeMe 4, 6, ¢, 3HAYWATEJIPHO YMpPOIIAlolie HAacTPOMKY cTaHka. B
CcepuiiHOM HpPOM3BOACTBE BhIGOP CTaHKa OIpeneiserca NoAroToBH-
TENbHO-3aKIIIOYATENIbHEIM BpeMeHeM Ha OalaHCHpyeMbii pOTOp.
Ilpu manom T, , NPEeMMYLIECTBO IOPE30HAHCHBIX CTAHKOB Iepex
IOPE30HAHCHHEIMH HE3HAUMTEIILHO. .

BriGop cpenmcrB GanancupoBku. OH ollpenenserca TexHHYeC-
KuMM TpeOOBaHMAMM Ha GaJlaHCMPOBKY, a TaKyKe KOHCTPYKIH-
OHHBIMH OCOGEHHOCTSIMM Aerajieil, y3JI0B, POTOPOB M GajlaHCHpO-
BOYHBIX CTaHKOB. ' '

TexHONOrMYeCKHe ONOpHI TPEHMsI CKOJIBXEHWA BBIOHMPAIOT Ha
OCHOBAaHMM pacueTa CHJI TPEHHA CKOJIbKEHHA B 3aBHCHMOCTH OT
pasMepoB land)bl ¥ YCWIMA H2 ONOpPY OT CWI TSDKECTH poTopa.
PacueT BhHIONHAIOT IO HOpMYJ1aM, TpPUBEIEHHBIM B 11, 5.1,

TexHoNOrHYecKye MNOAUWMIHAKKA KayeHWs BBIOHPAIOT MO TOY-
HOCTH M (paKTHYECKHM [UaMeTpaM BHYTpeHHero konsua. TouHocTs
U3rOTOBJIEHHA TEXHOJOTHYECKOr'o NOMIIMIIHUKA AOJDKHA OBITh Ha
1 ... 2 kracca Bblllle TOYHOCTH TOBapHoro nommunHuka. [Morpeur-
HOCTh O6aJIaHCMPOBKM MOJET OBITh YMEHbIeHa, €CIi M3 MapTHH
TIONIIMIIHKKOB OTOOpaTh Takue, ¥ KOTOPHIX pafuaibHEBIE, TOPLO-
Bble OMEHMA U 3a30pbl UMET MUHMMAJIbHLIC 3HAUeHWs, WIH IIPOU3-
BeCTH [0paboTKy CTaHAAPTHBIX IOAIMITHUKOB, YMEHbILALLYIO
Ouenne nommunHuka. PakTUuecKHe AMAMETPhI BHYTPEHHHX KOJeIl
NOIIUITHUKOB M Hard MMeT MoJjie paccedBaHWs, B pe3ylbTaTe
Yero mnocajka MOAUIMIHMKA Ha Harndy MoxeT ObITh ¢ GompHINM
HATATOM WIH 3330pPOM. JI03TOMY TEeXHONOrvuecKUe ITONLIUTTHAKA
OJHOrO THIIOpa3Mepa AENAT Ha FPYyNIbl O (aKTHUECKHUM AUaMeT-
paM BHYTpeHHEro Kojbla. Yuejo TPy MOAIUIHWKOB TOJDKHO
OBITh HE MEHee TPex. '

Bribop mommmMiHpKa KaueHWs [POM3BOIAT clleAylommM obpa-
3oM. HamepmioT daxThueckuii nquamerp uamdbl HGalaHCHUPYeMOro
poropa d,. PaccumreiBalor HeoGxOmMMELIi BHYTpeHHMIT nDuaMeTp
dgy = dy + 0,005 u BEHIOMPAOT IpyIy TEXHOJOTMYECKOTo IOJ-
WAIHUKA, cobmonas ycnoBue dyawe ~ oy ~ Aypws TAE iy
Gyaxe — MHHHMAJIBHBIA ¥ MaKCHMAJbHEIA JUAMETD BHYTpPEHHEro
KOJIblia IOAIINITHUKA B rpyTIIie.
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Puc. 8.4. Homorpamma s
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Bp160p poONIMKOBBIX OMOpP IPOM3BOIAT € IIOMOLEBI0 HOMOTrpaM-
mbl (puc. 8.4.). Ha npaBoif BetBU ocu alcupcc HaXOAAT TOUKY,
COOTBETCTBYIOLIYI0 Macce poTopa, NPHXOAALIYIOCA Ha OIopy, K3
KOTOpOI:'I HPpOBOAAT NpPAMYIO, HNapanjielIbkHYyI0 OCH OpIHHAT OO
flepeceueHnA ¢ TUIePOONoH A 3HaYeHUA QHaMeTpa Haridsl poropa.
H3 Touxwu MepecedeHMdA IPAMOL ¢ runepOoNoii NPOBOAAT NpAMYI0,
napajTIensHyle oc abcimce Ao nepecedeHuA ¢ KPUBOif A, U Omyc-
KalT NepHeHAMKYJIApP Ha JIeBYI0 BeTBb ocu abcuuce. Kpusaa A
MOJKeT IepeceKaThC B OHOHM WM ABYX Toukax. IlepBas Touxa
Ha OCH dp/dn yKa3bIBaeT MUHUMAJILHOE, 2 BTOpasg — MaKCHMAJb-
HOe ZOHYCTHMOE OTHOLIEHHE JUaMeTPOB Lari(bl ¥ POIMKA,

Ilpumep. Beibpats AuaMeTp pPONMKa PONMKOBOH ONOPHE JiIA GaTaHCHPOB-
KH poTopa Mmaccoit m = 100 xr, ¢ nuamerpavu vands: dy; = 40 Mm u paccros-
HWFIMM OT LIEHTPa Maccht poropa go onop L4 = 600 mm, Lpg = 400 mMm.

BeIaueIHM Maccy pOTOpa, HPHXOAALLYIOCH Ha KUKAYIO OIOpY X

Lp 400
my = m= 100 =40 kr;
Ly+ Lp 600 + 400
Ly 600
mp = 100 = 60 xr.

— m = _____
L A + L B 600 + 400
Tfo Homorpamme (em. puc. 8.4) HaxXOOHUM OTHOUIEHHE HHAMETPOB dp/du A=
=17nud /duB = 2. B xauecTBe MMHHMAJIBHO KOMYCTHMOT'O SHAYEHHA IPHMeM
dp/du = 2 ¥ BBYHCAMM MHHHUMAJIBHBLIA SUaMeTp pOIMKA dp = 2d1l = 240 =

= 80 mm. CnemoBaTesHO, PONMKOBEIE ONOpPhI Mg OanaHCHPOBKH pPOTOpa
HOJDKHBI MMETh AHaMeTP POIMKOB He MeHee 80 Mmm.

BasaHCHpPOBOYHBIE ONPAaBKHU BEIGHPAIOT U3 THIIOBLIX KOHCTPYK-
LMt ONIPAaBOK MO BHYTPEHHEMY SHaMeTpPy JeTaiH.

BanancupoBounbie pamMKy HeOOXOOMMEBI JUIS YCTaHOBKHM KOH-
CONBHOTO pPOTOpa Ha 3ape30HAHCHOM OaTaHCHPOBOYHOM CTaHKE;

MEKOIIOPHOTO DOTOpa, HMEIOLIero JUaMeTpbl Hamd Hiu
Hapy>HbIe OHaMeTpPhI HOAINMITHUKOB, MIPEBRILAIOLMEe JONYyCTHMEIE
pa3sMepbl ONOp i BbIOPAaHHOro OGaJIaHCUPOBOYHOIO CTAaHKE;

poTopa B COGCTBEHHOM KOpIIyce Ha GallaHCHpPOBOYHEL] CTAHOK;

POTOPOB Ha 3ape30HAHCHBLIX 0aNaHCHPOBOYHBIX CTAHKAX, ONIOPBI
KOTOPBIX UMEIOT OHY CTeHeHb CBOOOMDI.

Kpome TOro, oHM HeOOXOIMMEI I PEryIHPOBaHHA PEeKIMa
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HEIX POTOPOB; POTOPOB B cOope ¢ DoJbiloil NMapasHTHON Maccoil
U obecrneueHua MaKCUMAJILHON TOYHOCTY OANAHCHPOBKA.

KoHcrpykius GajlaHCHpPOBOYHBIX PaMOK ofpenensercs Oayad-
CHPYEMSIM POTOPOM M HeOOXOOWMOCTHIO PeTyIHpPOBAHUA DPeXUMAa
pabOoTHI CTAHKA.

Tipucnocobnenusa A MeTALIOPEXKYIIMX CTAHKOB, e€Jacap-
HO-COOpOUHLH HMHCTPYMEHT, CPefCTBa H3MEPEeHHA, pexylmid HMH-
CTPYMEHT BHIOHpAloT B 3aBHCHMOCTH OT KOHCTPYKIMH DOTODA,
criocoba KOpPPeKTHPOBKHM Mace, TUNA TPOU3BOACTBA H JAPYTHX

taxropos.
3aBepialonIHii 3Tal TEXHOJIOTHYECKOH MOATOTOBKH TPOM3-
BOACTBA — NOKYMEHTHpOBaHWe OanaHCHpOBOYHBIX paboT, OTpa-

porka # YTOuUHeHMe TeXHOJIOTHHEeCKOro IIpouecca, o6yqem«le pa6o-
WX HOBOI{ TEXHOJIOTUM U ripgeMamM BLIIOJIHEHUA pa60'r .

8.5, TEXHOHOTH‘IECKAH NOKYMEHTAIIUA

EmmHaa cucremMa TeXHOJIOTUYECKOH MOKYMEHTAIuY yCTaHaBIH-
BaeT InpaBWia O(MOPMIIEHHA TEXHOJIOTHUECKHX XOKYMEHTOB Ha
HpOHeccHl PasiMYHEIX paboT B MAlUMHOCTPOEHWHM HU  HpHOOpO-
crpoennn. Ha GanancupoBouHbie paboTei 0GOPMIIAIOT HOKYMEHTHI
Kak Ha cOOpouHbie, cirecapHO-cOOpOUHBIE M JIEKTPOMOHTAXKHBIE
paboTel. OCHOBHBIMHM TEXHOJIOTMUYECKHMH HOKYMEHTaMu GasaHcu-
POBKH ABJIAITCH:

MapuUipyTHasgd ¥ OIEpPAIMOHHAA KapThl TEXHOJOTHYECKOTO
TIpopecca; KapTa S3CKM30B M KOMIUIEKTOBOUHAA KapTa, a TaKKe
BeJOMOCTE OCHACTKH H MaTepUaJIOR,

TexHoNorMyecKue NOKYMEHTHI OQOPMIIAIOT B BHIE KOMIUIEK-
' Ta MOKyMeHTOB (puc. 8.5). ’

3arnasHeli JMcT KommiexTa ’TexHosjorvueckuit mporecc”
¢ HAMMEHOBAHMAMM M OOO3HAYEHMSMH CAMOIrO TEXHOJIOTHYECKOTO
nporiecca M OasaHCHpPYeMOH HeTanv WM COOPOYHOM e mMHHIILI
(y37ma, poropa) yTBepXHaeT TIIABHLII TeXHOJOr. BHempeHue Tex-
HOJIOTHYECKOTG Hpollecca B MPOU3BOJCTBO OMOPMIIAIOT COOTBET-
CTBYIOIIIMIM aKTOM.

MapuipyTHaa KapTa IpegHasHaueHa ANA OIMCAHKMA TeXHOJOTH-
YeCKOr'o Iipoilecca MO OlepalaM B TEXHOJNIOTHYECKOH HOoCiieoBa-
rensHocTd. [lo crampapram mpeanpusiTMs KapTy COCTaBIIAIOT TIO
pasnmuHeiM popmaMm. B mapuipyTHOI KapTe 0603HauyaloT HOMep
yuyacTKa, omepaiuu, pabouero Mecra; 3alChIBAIOT HAUMEHOBAHHE,
THII, HHBEHTAPHLII HOMep OOOPYHOBAaHHA, MNpHCIOCOGNeHHiT u
HWHCTPYMEHTa; YCTAaHABJIKMBAIOT HOPMBI BpeMeHH, rpodeccuio, pas-
PAA M TapUPHYIO CeTKY.

Ornepaiin HyMepyIoT NOPAAKOBBHIMU HOMEpaMH, KPaTHBIMH 5.
IlepBas onepamua umeer Homep 05, Bropaas — 10 u T.n. Taxoii
TOpANOK HyMepalM{ HAeT BO3MOKHOCTh BBOOUTh B CYLIECTBYIO-
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Puc. 8.5. KoMnnexT TeXHOROTHYECKOH AOKYMEHTalMY Ha 6anaHCHPOBKY poTopa
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LM IpOliecC NOMOJIHMTENLHbIE OIepalliH, KOTOPHIM IIPHCBAUBAOT
Homepa 6, Twmu 11, 12 u T.11.

OnepayuoHHasA KapTa NpegHa3HAueHa I ONMCAHUA Orlepalmi
O MepexolaM B TEXHOJIOTHYECKOM IIOCIIEeNOBATENBHOCTH € yKasa-
HHEM METOJOB H IIPHEMOB BLINONHEHHS paGor. B onepanvoHHOHR
KapTe 0003HavaloT 0GOpPYyIOBaHUe, IPUCIOCOOIeHNe, HHCTPYMEHT;
YKa3bIBalOT HOMepa NepexofioB, OnepauuH, yyacTKa, Bpemsd, HeoO-
XOOHUMOe [iJIsT BBITOJIHEeHWA TIepexoa, PexXUMbl pabOThI CTAHKA HITH
MeXaHM3HPOBAHHOTO MHCTPYMeHTa (Halipumep, YaCTOTYy BpallleHusd,
YCHIINE 3aIIpeCcCOBKH, KPYTAIIMNA MOMEHT H Ap.) .

TexHOMOTHYeCKHI TPOLECC MOJKET BKIIIOUYATH M OIlepallld Me-
XaHHUYecKoil o00paboTku, HeoOxomuMble IS KOPPEKTHPOBKH
Macc. B 3ToM ciiyuae 0OpMIIAIOT ONEpauMOHHYI0 KapTy MexXaHu-
yeckoil 06paboTKH.

HeoG6xomumyio rpaduueckyo MHOOPMALMIO [JIA BBIIOJIHEHUA
onepaunii IpUBOOAT Ha KapTaX 3CKuM30B. Kax mnpasmino, Ha HUX
H3006paKaIoT OanaHCHPYEMYIO HeTallb WM COOPOYHYIO eNMHMILY
¢ YKaszsaHHeM I10JIOXKeHHs TUIOCKOCTeH KOPPEeKIMH ¥ HeoOXOIMMEBIX
pasMepoB I YCTAHOBKH OeTaqu Ha CTaHKe M KOPPEKTHPOBKe
mace. IIpuBogar rpaduueckiie 3aBUCHMMOCTH [TapaMeTPOB KOppeK-
THPYIOIMX MacC OT HAYaJIbHBIX HOWCOAIAHCOB HeTan¥ H IpPYyTyIo
rpaduiecKyio HHGOPMALMIO,

KomiulekToBouHaa Kapra IpegHa3HaueHa MJIA 3alMCH JAHHBIX
0 meraynsx ¥ COOPOYHBIX eIUHMIAX, BXOOAIMX B KOMIUIEKT COOH-
paemoro ysma s GanaHCHPOBKH, eclH cOOpOuHAas Oepalmsa
BXOIMT B TEXHOJIOTHYECKHI! IIporiecc OanaHCHPOBKH.

BemoMOCTH OCHACTKHM K MaTepHaIoB COCTABIISIOT HA IIPHCIIOCO0-
JIeHUs, PexXyLHil, M3MepHTeJIbHbII M BCIOMOTaTeNbHBLII HHCTPY-
MEHT, a TaK)Ke MaTepHasbl, IIprMeHseMbIe IIDY BBIIOJHEHUH Tex-
HOJIOTMYECKOrO Ipouecca 6anancnponxn

O0BeM OCHOBHOI TeXHONOTHUECKOM noxymeﬂraupm 3aBHCUT
OT THIA MPOMU3BOJCTBA, HOpMb! OpraHU3anuu padboT, CIIOKHOCTH
npouecca GamaHcupoBkH. Tak, HanpuMmep, NpPH MMOTOYHOU OPraHM-
3aiMy paboT B KPYIHOCEPHUITHOM IPOM3BOACTBE GallaHCHPOBIMKY
IOCTaTOUYHO WMETh JIKILb OIEePallHOHHYI0 KapTy TEXHOJOTHMYeCKOro
rnporjecca, KOTopyo odOpMIIAIOT B BHae 0allaHCHPOBOUHOI KapThl
no I'OCT 22061 — 76. B GalaHCHPOBOYHOI KapTe YKa3bIBaloT
TeXHHYecKHe TpeGOBaHMA Ha OaTaHCHPOBKY pOTOpa, MOJIOXKEHUE
OpPraHOB yIIpaBJIeHHs OalaHCHPOBOYHBIM CTAHKOM (HAaCTpOiiKa
HM3MEPHUTENBHOTO IIYJIbTa) U [eHY AeJIeHUs HHIUKATOPOoB aucbaiaHca.

Ilpu rpynmoBoii OpraHW3anmuy OalaHCHPOBOYHLIX paboT B
MEeJIKO- M CpeAHecepHilHOM NPpOU3BOACTBax Opurama GamnaHCHPOB-
IIMKOB, KpOMe MOJIHOT'O KOMILIEKTAa OCHOBHBIX, HOJIKHA UMeTh PAL,
IOTIONMHUTENBHBIX TEeXHOJIOTUYeCKUX HOKYMeHTOB. K HUM OTHOCAT:

TEXHOJIOTHYECKYI0 HHCTPYKIMIO Ha GallaHCUPOBKY;

TeXHHYeCKOe OIMCAHMe ¥ HHCTPYKIMIO 10 3KCIUIyaTalun Ganad-
CUPOBOYHOT'O CTaHKa;
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TEXHOJIOTHUECKHE TAacIIopTa Ha CTAaHKH, CHEMANbHBIE IPHICHO-
CODIeHNs ¥ HHCTPYMEHTH], COOPKY y3710B;

‘aKXThl NPOBEPOK BCEX CPEACTB TEXHOJIOTHUECKOTO OCHAIIEHHS.

B Texmomorumueckoil WHCTPYKIMM Ha OalTaHCHPOBKY poOTOpa
NpuBOAAT 00IIMe TexHNuyecKue TpeboBadud M TpeboBaHuA Oe3onac-
HOCTH TIpY NpOBeAeHMM DaNaHCHMPOBOUYHBIX PaboT; TpeboBaHusa K
CTAaHKY, NpPUCHOCODIEHUWAM, HMHCTPYMeHTY H OGanancupyemMoMy
poropy. OnuchiBalOT HOPALOK BHIIOAHEHHUA paboT ¥ HAIOTCA METO-
OMKHY HacTPOHKH CTAaHKA, OaIaHCHPOBKH pOTOpa, KOHTPOJIA
OCTATOYHEIX AUCOAIIAHCOB.

TexHonoruyecKye nNacnopTa ABJIAIOTCA NPUWIOKEHUAMM K TeX-
HOJIOTHYECKOH MHCTPYKLMH. B macnopre NpuBOOAT OCHOBHEBIE TeX-
HUdecKue JaHHbie, QaKTHYecKUe NMapaMerphl ¥ pe3ylIbTaThl HepHo-
IMIeCKHuX NMPOBEPOK HAHHOTO cpefcrBa GanaHcuposxu. Hanpumep,
TeXHOJIOTHYECKHH NAacTiopT KOHTPOJLHOI'O pOTOpa BKINOYAET:

Ha3HaueHyne KOHTPOJLHOI'O POTOPA;

TTapamMeTpsl pOTOpa (Macca, MOMEHT MHEPIHH, TeoMeTpUYecKue
pasMepsl ¥ T.1L.) ;

Oy CTUMBIe Auc6anaschl B INIOCKOCTAX KOPPEeKI{HH;

OocTaToyHble pAuchaaHChl B IUIOCKOCTAX KOPPEKUMH C yKa3a-
HHEeM JAaThl IPOBePKY H OTMETKH KOHTPOJIBHOT'O MacTepa;

TIePUCANYHOCTh IPOBEPKH KOHTPONLHOIO POTOPA.

dopMa TEXHOTOTHYECKOTO NACIOPTA YCTAHAB/IMBAETCA CTAaH-
JapToM NpeanpAATHA.



I'JTABA 9

TUHOBBIE PABOUYKE TEXHOJIOI MMECKHE NPOLECCHI
BAJIAHCUPOBKHM NETAJIEH U Y3J1I0B B MALIMHOCTPOEHUH
H NNPUBOPOCTPOEHHH

ITpusedenvt pabouue TexHonoz2uxecKue npoyeccht CTaTUYecKol,
08YXNAOCKOCTHOU, CTATUKO-MOMEHTHOU, MHO2ZONAOCKOCTHOU HU3-
KOUQCTOTHOU 6aaaHCUpOBKU OeTasnell ¥ Y3108 PA3AUUHbBIX U30enull
MQUWUHOCTPOCHUS U RpubBOpOCTPOEHUA, & TAKNE NpuMep 6bICOKO-
yacToTHOU Oanancupoexku poropa Typboazpezara Ha Mecre ycra-
HOBKL.

Bonsmoe pasHooOpa3sue OanaHCUpyeMEBIX [OeTaliell B y3jI0B
olpependeT COOTBETCTBEHHO M GOMNbLIce pa3HooOpasue BCTpevaio-
IMXCA TeXHOIOFHYEeCKHX MpoleccoB. BHA TeXHOIOrWIeCKOro
IIpoIlecca 3aBHUCHT OT YKMCIIa M3IENH, OXBAaTHIBA€MbIX I[POHECCOM
(oxHO HM3penue, FPYIia OJHOTHITHLIX MM PAa3HOTHIHBLIX H3TENMi) .
Ilpu 37OM pasnUualOT ABa BHAA TeXHOJOTHUECKHX IIPOLIECCOB:
€AMHUYHLE] M TUITOBOL.

EauBrYHBENT TeXHOJOrHUeCKHI Mpomece NPHMeHsIoT LA OajtaH-
CUDOBKH AETAJIM MM y371a OQHOrO HauMEHOBaHWsd, TUIIOpa3Mepa
¥ UCIOJHEHHA He3aBUCHUMO OT BUJ{a IPOM3BOJCTBA.

TunoBoil TexHOMOrHYeCKMii Mpouecc NPUMEHSIOT Kak uHdopma-
IDIOHHYI0 OCHOBY Hpu pa3paboTke pabGouero mnpoitecca GanancH-
POBKHM KOHKPETHOT'O POTOpa, a TaKKe KaK pabowiil TexHOIOTHYec-
Kuii mpouecc Hpu HaJWUMM Bcellt HeoOxopumolt uxdopmaimu g
6aJIaHCHPOBKH NETajiy, YaJia WK poTopa.

Tunuzauusa TexHOJIOFHUECKUX TIPOHeccOoB Oa3upyeTcs Ha Kiac-
CHUKAIME N0 PasMYHBIM NpU3HaKaM OOGBEKTOB MPOU3BONCTBA.
HesaBrcuMO OT KOHCTPYKIMH, Ha3HAYeHMs, TeXHUYeCKUX Tpebo-
BaHU GajaHCHUpyeMble POTOPBI MOXHO KJIACCH(PUIMPOBATh I10
KJjlaccaM poTopoB (cM. Tabn. 8.1). B coOTBeTCTBUM € TaKOH Kiac-
cuduranmeil BhLIAEISIIOTCA Hamboliee oOOLIe TU[IOBBIE IIPOLECCHI
OUHAMUYECKOU 6aTaHCUPOBKH:

HHA3KO0YacCTOTHAA OaNaHCHpPOBKA pOTOPOB B OJHOI HIM OBYX
ILIOCKOCTSX KOPPEKIUH;

CTaTUKO-MOMEHTHAS HH3KOYAaCTOTHAA OaTaHCHMPDOBKA DOTOPOB;

MHOTOIUIOCKOCTHAA HU3KOYaCTOTHasA GajiaHCHpOBKA POTOPOB;

BBICOKOUYaCTOTHAA OallaHCHPOBKa POTOPOB.

K TuHnoBmIM [poneccaM CTaTHMYecKOii OanaHCUPOBKH MOXHO
OTHECTH CTAaTHYECKYH) OallaHCHpOBKY HeTajiell ¢ IIOMOIIBI0 CUJIbI
TAYKECTH U OTIpeHESIeHUs FeOMeTPHHM MAacC POTOPOB.
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TunoBrle paGoune TEXHOJIOIMYECKUE IPOLIECCHI TPUMEHAIOT 1A
6ajlaHCHPOBKM KOHKDETHBIX HeTajieil U y31I0B B COOTBETCTBHH C
TpeGoBaHMAMH paboueil TeXHHUECKON NOKyMeHTauu. PacecmoTpum
HEKOTOphIe THUIIOBbie paboume IPOLECChl GaLiaHCHPOBKM eTajei
M Y3JIOB Pa3/INYHbIX U3AeNni MalllMHOCTPOEHHS,

9.1. TEXHOJIOTUMECKHI NPOLECC
CTATHYECKO# BATTAHCHPOBKH JTHCKA

TexHuueckue TpeboBaHUA
Oucx (puc. 9.1) OanaHCHpPOBATH CTATHUYECKH OTHOCHTEIILHO
Gasbi A.

HomnycTtiMoe 3HayeHue rIaBHOrO BEKTOpPA OCTa-
TOYHBIX mucOGanaHcoB 150 r-mm; pomycrumoe 3Ha-
YeHye IJIABHOrO BeKTOpa HauyabHBIX IucOATaHCOB
2000 r-Mm.

KoppexTupoBKy Macc BHIIONHATh B IIJIOCKOCTH

' IT cBepileHHEM OCEBBLIX OTBepCTHil AHMAMETPOM He
6onee 8 MM, rny6unoit go 20 MM Ha paguyce R =

= 188 mMm t 05 MM, JlomyckaeTcs cBepsieHHe He
Goitee 15 oTBepcTHIA.

HanmeHoBaHue U comeprkaHue Orepanyi.
, 05. BxopHo# KOHTPOIIB AyicKa.
I%I 10. TToaroroBKa 6GallaHCHPOBOYHOrO CTaHKA K
pabore.
15. OnpeneneHne 3HayeHWss W yIria TIJIABHOTO

Bex'r%pa HayaJIbHBIX AVICOATAHCOB JUCKA.
20. Pacuet KOppeKTUpYIOLleil Macchl.

80. OnpepmeneHne 3HaueHUs ¥ yIjia IJIABHOTO
BEKTOpa OCTAaTOYHBIX [AMCOANAHCOB IUCKa (KOHT-
POJIb OCTATOYHOTO JUcOanaHca).

Conepixxanne nepexonos

Onepayua 05.

1. IIpoBepUTh KOMIUIEKTHOCTh U IPABHIBHOCTD
N 0o(OpMIIeHHA CONPOBONMTENLHON NOKYMEHTAllMM Ha

IOHCK, :
Puc. 9.1. [luck 2. TlpousBecTm BHewmHMil ocMoOTp mucka. Kop-
po3us, 3a00MHbBI. BMATHHEL ¥ IPYTrUe MOBPEXIeHUs
Ha TIOBEPXHOCTAX AETANH He [OITy CKaIOTCH,

3. Usmeputs nuameTp oTBeperus A (¢ 801003 )

Brewnuii 0cMOTp NPOBOAAT ¢ NMOMOLIBIO JIYIIHI Ha c6OPOYHOM
BepcTaKe, a B Mepexofe 3 HCMNOJB3YIT WHCTPYMEHT — KaJuGp-
MpoGKy. o

Onepayusa 10 BBIIONHAETCA Ha O6ajJlaHCUPOBOYHOM CTaHKeE
CBC-4.

1.TlpousBectn BHEIIHHUIT OCMOTD GATAHCUPOBOYHOI'O CTAaHKA.
MexaHnuecKHe NOBpEXIEHUA He JOMYyCKAIOTCH.

2. TIpoTepeTh pabourie MOBEPXHOCTH OMOp CTAHKA XJIOMYATO-
OymaskHOH cayiheTKOil, CMOUCHHOM 0663 KMpPUBAIOLIeH KHUIKOCTHIO.
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3. YCTaHOBHTE KOHTPOJIBHBIA POTOp Ha onopkl cranka. Potop
JOJI’KeH COXPaHATh COCTOsAHWE Ge3pa3jyHOro paBHOBecHdA. B mpo-
THBHOM CJIy4yae OTPeryjiupoBaTbh CTAaHOK.

4. BBepHYTh KOHTPOJILHBLEIA Tpy3 B ONHO U3 OTBEpPCTUH KOHT-
POJILBHOrO POTOpa [I0 yropa.

5. IToBepHYTh KOHTPOJBHBLIA POTOP C KOHTPOJIBHBLIM FPy30M B
TOPU3OHTANIBHOE IOJIOXKEeHHEe U 0CcBOGoauTh ero. OcBOGOXAECHHBIT
pOTOp MOJKEH BEHIATH H3 PaBHOBECHSA, [TOBEPHYTBCA BOKDYT OCH.
B npoTMBHOM ciiyyae IIpOBEPHUTHh NOPOT YYBCTBUTEIBHOCTH CTAHKA
COIJIaCHO TEeXHOJIOTMYECKON HHCTPYKLMU Ha CTaTH4YeCcKylo GanaH-
CHPOBKY OHCKA.

B omepanmu 10 ucnonpsyercs IpHCNOocoGIieHHe — KOHTPONb-
HBII POTOP C KOHTPOJLHBIM TIpPy30M, HHCTPYMEHT — TraeuHbIA
KIII0Y.

Onepayus 15 BHIIONHSETCA HA CIE€CApHOM Bepcraxe U GanaHcu-
posouHoM cranke CBC-4. .

1. YcraHoBuThE ONCK JHAMETPOM A Ha 6aTaHCHPOBOYHYIO OIIpaB-
Ky, [IpexBapuUTeJIbHO CMa3aB ee II0CaHOoYHYI0 NMOBEPXHOCTS HUAKUM
MacnoM. 3aBepHYTh raiiky OT pPyKH OO yIOpa. 3aTAHYTh raiky
IMHAMOMETPHYECKHM  KIOUOM, o0ecneunB MOMEHT 3aTAXKKH
30...35H-Mm.

2. YcraHOBHTH mHCK C ONpaBKkoif (cOOpOUHYI0 emMHMILy) Ha
OIIOPHI CTaHKA.

3. Ompegennuth TAXKeNOe MECTO NMCKA ¥ OTMETHTH ero HaHece-
HHEM DHCKH KapaHAallOM.

4. YMeHBUINTh HAYAILHBEL AucOaIaHC, IPUKPEIUIAA B IPOTHBO-
MOJIOXKHOM MecTe (JIerKoM MecTe) Ha paguyce R = 188 mm = 0,5
MM B Imockocte II BockoBble rpys3ei. IlomoOpaTe maccy rpyza
TaKo#, yTo6hl UCK He IOBOpaunBancad (HAXOQWICA B PABHOBECHH) ,
KOTaa TAXKeJIoe MECTO PacliONIOKEHO B FOPH3OHTAIIBHO IUTOCKOCTH.

5. CHATbh BOCK C nucKa. ~

6. BsBecuTs rpys M 3alHCaTh €ro MacCy B paGoudil GIIOKHOT.

7. OnpenenuTh 3HaueHWEe rJIABHOrO BEKTOpa HayalBHBIX aucHa-
JIaHCOB aucKa no dopmyne D, oy = Mry,, IRe m — Macca BOCKO-
BOTO Ipysa, I, — paJiMyC yCTaHOBKH rpys3a (r, = 188 mm + 0,5
MmM). Bamucath Dg; .., B TeXHOJOTMYeCKHI TIacIIOpPT GalaHcH-
POBKH.

B onepamm 15 ucnonssyercs npucnocobliieHre — GaIaHCHpPO-
BOUHas OlpaBKa, BeChl aHAIMTHYECKHE; HHCTPYMEHT — KJIIOY OH-
HAMOMeETpHUYECKHE, .

Onepayua 20.

1. Onpenenuts wicio OTBepCTHil, AMaMETp U INIYOHHY cBepiie-
HHA [10 HOMOTrpaMme, MpUBeAeHHOH Ha KapTe 3CKU30B K Olepalfiy
20. 3anumcaTs napaMerpsbl CBepJieHUA B pabounit GJIOKHOT.

Onepayus 25 BBHIIONHAETCA Ha CBEPITMIILHOM CTaHKe.

1. YcraHOBUTP M 3aKpenuTh AMCK C ONpPaBKOIl B IIPHUCHOCO6-
sienme. 3aKpbITh Handbl ONpPaBKH 3AIUUTHBHIMH Yexiiamu. CoBMec-
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THTh KOHAYKTOPHYI0 BTYJIKY € PHCKOM Ha AMCKe, YKa3bIBAaomiei
JIeTKOe MecTo.

2. YcTaHOBHMTh M 3aKpeNUTh HA CTOJe CBEPJIFUTBHOTO CTaHKa
npucniocobienue ¢ auckom. HacTpownTs CBEpJIWIBHEL] CTaHOK.

3. IlpoceBeprmuTs paccuMTaHHOE UHCIIO OTBEPCTHI1 Ha 3aJaHHYI0
riybusy. 'nybuny ceepnenus KOHTPOJIMPOBAaTh II0 HWIKale numba
¥ HOHHUYCA CTaHKA.

4. Cuars npuctiocobnieHure co crojia CBEPJIMIIBHOrO CTaHKa,
OWHCTUTD OT CTPYXKH, BBIHYTh AMCK C ONPAaBKOH, CHATH 3alHT-
HBIE YeXJIEL. ‘

B onepaumm wucronssyiorcs npucnocobmenus — KOHIYKTOD,
SalUTHBIE YeXJIbI; HHCTPYMEHT — KOMIUIEKT raeuHBIX KIIIOueH,
CBepIo, IaTPOH.

Onepayuss 30 BrmonHserca Ha OaJIaHCUPOBOYHOM CTaHKe
mon. CBC-4.

1. YcranoButs nuck c onpaskoit Ha ONOpbl CTaHKA M TIOB-
TOPHUTH BHIIOJIHEHHME NIepexoioB 3 ... 7 onepauwmii 15.

Ecnu Dy ger Dornons TO PE3yNLTAT 3aHeCTH B TEeXHOJIOTH-
UECKHH IacriopT OalaHCHPOBKH, a CGOPOUHYIO €IHHMIY pa3006-
paTh. JIMCK yiIoXXHUTh B Tapy.

Eemu Doy ger 2 Derpgons TO NOBTOPHTE oliepanmn 20 ,25, 30 1o
T€X Nop, IIOKa 3HaueHHe IJIaBHOIO BEKTOpA OCTATOYHBIX HUcOaniaH-
COB He CT2HeT MeHblIe JOITyCTUMOTO.

9.2, TEXHOJIOT M ECKH ITPOIECC
AHHAMWIECKOH BATIAHCUPOBKH POTOPA
CPEHEN 3JIEKTPHYECKOHA MAUIIHBI

Texnuueckue TpeGoBanus

Potop (pmc. 9.2) GanancupoBaTh mUHAMMUECKH B IBYX IUIOC-
KOCTAX KOPpPEeKIHMi1 OTHOCHTEIILHO NoBepxXHocTeil A U B.

Honycrumprit nuc6anasc B NIOCKOCTAX KOPPEKLMH He Gojee:

B 1mtockocta 1 — 330 r* mm;

B IutockKoct 2 -~ 470 r* MMm.

KoppexTnpoBKy Macc BLINONHATH yCTAHOBKOM GaslancupoBoyY-

|2
re=75

gi

=

b=470 =50

Puc. 9.2, Potop cpepuuii 3eKTpHIECKOiX MaIlHHBL
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HBIX FPY30B B KONbUEBbIe TNA3bl INIOCKOCTel Koppekmuu I u 2.
Kpaiinne GamaHCMpPOBOUHBIE TPY3bI 3a8KepHHTh. DajlaHCHpOBOUHbIE
rpyssl BI'3 ycranaBnuBaTe MeXAy O0anaHCMpPOBOWHLIMHM IpDy3aMu
BI'l u BI'2,

HaumenoBaHHe H COOEpKaHNE ONePaHi

(5. BxomHol KOHTPONb POTOPA. -

10. IMToarotoBxa GanaHCHPOBOMHOIO CTaHKa K paboTe.

15. HoaroroBra GanaHCMPYeMOro poTopa.

2Q. Onpepenenne 3HayeHMd H YITid. KOPPeKTHPYIOIIMX Macc B
ILTOCKOCTAX KOppeKIpH I 1 2.

25. KoppeKTHpOBKa Macce.,

30. KoHTpOJIb OCTATOYHEIX BHCOAIAHCOB.

Copepxanne nepexonoB

Onepayun 05

1. IpoBepuTh KOMIUIEKTHOCTE M IpPaBHABHOCTH 0QOpMIeHNsH
COTIDOBOIMTENBHON MAOKYMEHTAMM Ha OTaHCHMPYEMBIH pOTOD.

2. IpousBecTH BHEWHMI ocMOTp poTtopa. Kopposusa, 3abouHEl,
BMHATHHEI B Opyrue MexaHWuecKHe ITOBPeXICeHUs nand 1 IoBepx-
HOCTeHl poTopa He JOoNYCKAITCA.

Onepayus 10 BHHIONHACTCA Ha Hope3oHaHcHoM OasaHcHpo-
BOYHOM CTaHKe € OCeBHIM NPHBOJIOM.

1. HlposepuT: BHEWHHM QCMOTPOM OTCYTCTBHE MEXAHHUYECKHX
MIOBPEXXAEHHMK CTaHMHBI, OalaHCHPOBOYHOTO YCTPOHCTBa, IYNLTA
YIIpaBIeHusA N 3eKTpoKabenel cTaHKa.

2. [TpoBepHTHL NETKOCTh BPallleHHA POJIMKOB POJIMKOBRIX ONOP.
IIporeperr HMX IIOBEPXHOCTh XIONYaTOOYMakHON candeTkolt m
cMa3zath 2—3 KaluIaMH )KHIKOTO Macia.

3. TlpoBepuThr NOROXEHHE OPTaHOB YMNpPaBIEHHS H3IMEpPUTesIb-
HBIM TYJILTOM CTAHKA IO KapTe HacTPOIKHM ITYJIhTa CTAHKA.

4. Ha pucke NPUBOAHOTO YIriloMepa YCTaHOBHTH 3afaHHLIA
WapHMp (MpUBOAHON Ba) .

5. BxiouuTr NMTaHWe NyNbTa cTaHKa, OTperyamMpoBarh Ap-
KOCTh CBeTOBBIX TOUEK BEKTOPMETPOB.

Onepayua 15 BLIIOTHASTCH HA TPAHCIIOPTHOH TeAEXKe,

1. YcraHoBHMTh Ha POTOP NEPeXORHYId BTYIKY, COeIUHANLYI0
MPUBOAHON Ban ¢ 6alaHCHPYeMbIM POTOPOM.

2. 3axkpenuThk Ha poTOpE NpUCHOCcObIeHNHe A MOAbEeMA.

3. IIpoTepeTs Hanghl XIOMIATOOYMaKHOH callheTKON.

B onepauun 15 mcnone3yloTca NpUCocOOneHMs — nepexop:
HafA BTYNKa, NpucliocobleHua A Nogbema; MHCTPYMEHT — KOM-
mnekT cBopouHOre MHCTpYMeHTa (raeuHble KJOYH, MOJOTOK,
OTBEPTKH K T.JL) .

Onepayus 20 BRIOIONHAETCA Ha JOPE3OHAHCHOM OanaHCHpO-
BOYHOM CTaHKe ¢ 0CEBBIM NPHBOIOM. ‘

1. CHAT, poTOp C TPAHCIOPTHOH TENEKKH M IVIABHO OMYCTUTR
nangamMu Ha PoJIMKM cTaHKa, CHATH ¢ poTopa npucrocobnenue nus
noxbema,

2. OnycTuTh 3aKKMHBIE PONMKHM ROINMKOBOH onopel. Mexay
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SKUMHBIM POJIMKOM H Lamgoil poropa ZO/KEeH OBITh 3230p 10
1 mm.

3. 3axpenuTh WAapHUDP NPUBOAHOIrO Bala B MEPeXONHOH BTYII-
Ke BUHTOM. IIpoBepHTh HaIeXKHOCTh KpEIUIEHUA 3alHTHOTO KOJIbIIA
MPHBOJHOrO Baja.

4. TlpoBect ABa, TP KPaTKOBPEMEHHLIX IlycKa poTopa. YGe-
IUTHECA B HAEXKHOCTH KPeIUIeH!A BPAIaoIIMXCs YacTell ¥ MpaBwiIb-
HOCTH YCTaHOBKH GajlaHCHpPyeMOro poTopa.

5. BKmounTs NpHUBOJ CTaHKa, IycKaTeJIeM [1epeKJIIouas CTyIe-
HH, HaunHasA ¢ 0 ¥ xoHuaA nmocnenHeit. [lepexsloyeHUe Ha IOCIeNYIO-
IyI0 CTYII€Hb IOIYCKaeTCs TOJbKO MNOCie CHMIKEHHMA HOKa3aHM
aMIepmeTpa A0 HOPMAIBHON BeJMuMHBI BppimaTh HeoGxomumoe
BpeMa (1 ... 2 MuH) OJIA JOCTYDKEHMA ITOCTOSTHHOM YacTOTHI Bpallle-
HMA HaslaHCHpyeMoro poTopa.

6. BKIIOUMT, MHIMKATOPHl AMCOATaHCOB HAXKATHEM KIIABUILH,
buxcupyloleii MoKa3aHusd. -

7. BBIKTIOUWMTH NIPUBOJ, CTaHKA, BO3BPATHB IIyCKaTeNlbh B HCXO[-
HO€ HyJIeBOe II0JIOXKEeHHE.

8. 3aHecTH NOKa3aHWA BEKTOMETPOB B paboumii GIOKHOT U
B T€XHOJIOTHYECKUI Nacnopr 6alaHCUPOBKHU pOTOpa.

B omepamum 20 wucnons3yoTcsa Irpy3olNoxbeMHBLII MeXaHH3M
¥ KOMIUIEKT cOOpOYHOTO MHCTpYMEHTA.

Onepayus 25 BBINONHAETCA HA AOPE3OHAHCHOM OaJIaHCUPOBOY-
HOM CTaHKe C 0CEBLIM IIPUBOAOM.

1. PaccuutaTs uwnceiio GasaHCMpOBOUHBIX rpy3oB BI'3 mo ¢dop-
MyJie

n= (mk - mo)lmne'r,
raoe my, — Macca aByx rpy3os BI']1 unu BI'2; Myer
rpy3a BI'3 mna 1-it u 2-if 10ckocTH KOppeKIni.

MaxcumansHoe 4uciio 6anaHCHpOBOUHLIX Ipy3oB BI'3, yeranas-
JINBAEMBIX MEXOY IOBYMs OalaHCUPOBOUHBIMH rpys3amu BI'l unu
BI'2, He gomkHO npeBsinaTs 25 mT.

2. HaOpaTts paccunTaHHOEe YMUCIO OaTaHCHPOBOUHBIX TI'PY30B
BI'3 pna 141 u 2-110CKOCTH KOppPEKLMHU.

3. YcraHOBUTH B nasy 1-if rUIOCKOCTH KOpPpPEKHUH IIOZ YIJioM,
COOTBETCTBYIOIIMM yrjlaM, IIOJIyYeHHbBIM B omnepauuu 20, aBa
GanancupoBouHnIx rpy3a BI'l (BI'2) u paccuMtanHOe 4MCIIO GanmaH-
ciupoBouHbIXx rpysos BI'3. 3akpernuts 6GanaHCHpOBOUYHEBIE T'DPY3BI
Br'l (br'2) cronopssiMu BuHTaMu. ['pyssl pacliojiarat CHMMeT-
PHYHO OTHOCHTEJIBHO JIMHMHA AeficTBUA mucOanaHca.

4. IToBTOpUTH Hepexox 3 omnepaiwu 25 miisa 2-i1 ITIOCKOCTH KOp-
pexumu. '

B omnepampu 25 ucmonp3yorca KOMIUIEKTHI OalaHCHMPOBOY-
HBIX IPy30B MOCTOSAHHOW MAacCChl, U3rOTOBJIEHHEIE U3 CTAIM M [IOp-
AJTIOMUHNSA, @ TAKXKe KOMIUIEKT cOOpOYHOI0 MHCTPYMEHTA.

Onepayusa 30 BbUIONHAETCA HA AOPE30HAHCHOM OATIAHCUPOBOY-
HOM CTaHKe ¢ 0CEBBIM IIPHUBOLOM.
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1. IToBroputk nepexonsi 5 ... 8 B onepanuu 20. Eciu ocratou-
Hble AUCcOajlaHChl B IUIOCKOCTAX KoppeKuuu I ¥ 2 MeHbIle pomnyc-
TUMBIX fycOanaHcoB, TO OaJlaHCMPOBKA BBINOJHEHA ITOTHOCTHIO.
B nporusHOM ciyuae noBTOpuTh onepanuo 25 n 30. 3HaueHus oc-
TATOYHBIX AMCOATAHCOB B IUIOCKOCTAX KOPPEKIMH 3aHECTH B Tex-
HOJIOTMYeCKUI NacTiopT GalaHCUPOBKH.

2. 3akpenuTs Ha pOTOpeE NpUCIIOcobIIeH e I TOXbeMA.

3. -OcBoGomuTs UlapHHpP IIPHBOJHOrO Baja B MEePexXOaHOoM
BTYIIKE.

4. TlomHATH 32)KMMHBIE POJIMKH POJIMKOBOI1 OMOPHI.

5. CHarte 0OTOaTaHCHPOBAaHHLEII POTOpP CO CTaHKa, ONYCTUTH
Ha TPaHCIOPTHYIO TeJIEXXKY M 3aKPENMTh B JIOXKEMEHTaX.

6. CHaTs ¢ poTtopa npucriocobieHue A TOAbEMA.

7. CHATL ¢ pOTOpPA NEPEXOAHYIO BTYIIKY.

8. Packpenutr KpaiiHue OGayancmpoBounsie rpy3s! (BI'l um
Br2).

B onepaumn 30 ncnons3yercst 06opynoBanue, IIpUCIIOCOOIeHNA
M MHCTPYMeHT omnepanmii 10 u 15.

9.3. TEXHOJIOTMMECKHH NPOUECC CTATUKO-MOMEHTHO# BAJTAHCHPOBKH
MAXOBHKA HHEPIIHOHHOI'O THPOCTABMITH3ATOPA

TexHuueckue TpeGoBaHHsA

MaxoBuk uHeprMoHHBI (pHc. 9.3) GamaHCHpPOBaTh AMHAMHYEC-
KM B COOCTBeHHBIX MOJWMIIHMKAX M COGCTBEHHOM KOpIIyce Ha
yacToTe BpatueHna 25 o6/c. :

JonyctuMoe 3HaueHne IVIABHOTO BEKTOpa OCTATOYHBIX AMcOHa-
naHcoB — 30 r-mm. [onycTMMoe 3HaueHHE IJIABHOT'O MOMEHTa
OCTaTOUHBLIX mucbasiancos — 640 r-Mmm? .

KoppextnpoBky Macc BuINONHATE B 141 M 241 Iwrockoctd
cBeplieHHeM OCeBBIX OTBEPCTHi AuaMeTpoM He Gosiee 8 MM, rinyou-
HoU 1o 20 mm Ha pamuyce rp, = 188 mm + 0,5 mm. [lonyckaerca

cBepiyeHue He Gonee 15 oTeeperuit B Kaxmoil mwioc-
KOCTH KOppeKIMH. YMeHbleHHe 3HAYeHUA IJIaBHOI'O
BE€KTOpPa HauaJIbHBIX AMCOanaHCcoB IPOM3BOAUTE BO 2-it
IUTOCKOCTH KODpEKIMH. YMeHBIIeHNe 3HAaYeHUs IJIaB-
HOI'O MOMEHTa HayaIbHBIX AUCOAIaHCOB IPOU3BOAUTS B
1 ¥ 2-it 1N0CKOCTAX.

HaumenoBanue n conepxanue onepaumii.

05. BxonHO!M KOHTPOJIb MHEPUMOHHOTO MAaXOBHKA.
10. [ToaroroBka HATAHCUPOBOYHOTO CTEHKA.

15. MogroTosxa HHEPLIOHHOIO MaxXOBHKA. &

20. OnpepeneHwe 3HaueHMHA ¥ YITIOB TJIaBHOTrO

BEKTOpa M TIJIaBHOrO MOMEHTa HauaJbHBIX mucGasian- Pue. 9.3. Maxo-
COB. BHK HHEPUHOH-
HBIA
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25. PacueT KOppPeKTHPYIOIIMX MACC.

30. KoppexTHpoBKa Mace.

35. KoHTpONb OCTaTOUHBIX ANCOANaHCOB.

Conepxanue nepexonos.

Onepayus (05 BBUIONHAETCA HA MOBOPOTHOM YCTAHOBOYHOM
HPHCTIOCOOIeHUH.

1. TlpoBepuTh KOMIUIEKTHOCTh U HPABHIILHOCTh O(OPMIIEHHSA
COITPOBOIMTENIBHON MOKYMEHTAIMH HA HHEPIHOHHBEI MAaXOBHK.

2. Ilpoussectr BHEIHMIA ocMoTp Ganancupyemoro yana. Kop-
po3us, 3a00HHbI, BMATHHEL H APYrue MeXaHUYecKHe [10BpeXIeHUA
[OBEPXHOCTEl y371a He HOMYCKAalOTCs.

3. YeraHOBUTH GajlaHCHpyeMBblil y3esl B NOBOPOTHOE YCTAHOBOY-
HO€ TIPHCIIOCOBNIeHHe M 3aKPENHTh ero.

4. TIpoBepHTh NIABHOCTh BPallleHUs MAXOBHKA IIPH BepTUKAIb-
HOM K TFOPH3OHTAJIBHOM IOJIOYKeHUN €ro OCH. 3aeHaHus He NOILyc-
KaloTCH.

5. OmnpepenuTs MOMEHT TPOTaHHsI MaXOBHK4 MPH FOPU3OHTAIIb-
HOM IIONO)XEHHH OCH BpallleHMsa, YCTaHOBUB Ha 00oxe B FOpH3oH-
TAIBHON IUIOCKOCTH HAACTIWIHHOBLIL Fpy3 Maccoii 3 r. MaxoBuk
HOJIKEH HOBepHYTheA Ha 90°.

Onepayusa 10 BbINONHAETCA Ha 3apPE30HAHCHOM GaJIaHCHPOBOY-
HOM CTaHKe ¢ JIGHTOUHBLIM COeIMHEHWeM.

1. BuelmiHUM OCMOTPOM IIPOBEPHTh OTCYTCTBHE MEXaHMYECKHX
HOBpEXIEHHI CTaHWHBI, GamaHCHPOBOYHOIO YCTpOICTBa, IY/LTA
YIIPaBIIeHUA U 3IeKTpoKaberneli cTaHKa.

2. YcraHOBUTH Ha OMOpPHI CTaHKa OGANMAaHCHUPOBOUHYI0 DaMKY.

3. IlpoBepurh NIABHOCTL HEpPEMEMICHUS OINOpP GanaHCUpOBOU-
Horo ycrpotictBa. [lepemelienue nomkHO OwiTh cBoOOaHEmM, De3
3aeganAuii.

4. TlpoBepuTh NONOXKEHWE OPraHOB YHpaBHEHHS H3MEPUTENb-
HBIM ITYNETOM CTAHKA 110 KapTe HACTPOHKH HyIbTa.

5. Ilpotepers pabouyie NOBEPXHOCTH IMKHBA HAa 3MeKTPOOBU-
rarene, HANpaBAAIOHIMX PONMKOB ¥ JIEHTOYHOTQ PEeMHA XJIONYATO-
GymMasrOl candeTKoil, cMoueHHOH 06e3KMPUBarOe U AKOCTHIO0,

6. BxmowiTh nutaHme MyJjihTa CTaHKa.

B onepampmn 10 wucnonssyercss OallaHCHpOBOYHAsA pamMKa U
KOMIUIEKT COOpOUYHOTO MHCTPYMEHTA.

Onepayus 15 BBHHIONHAETCA HA IIOBOPOTHOM YCTa.HOBO'-IHOM
IprcnocoGIeHuy.

1. YcTanoBuTh Ha Bal Ganaﬂcmpyemoro V3I1a HIKUE.

2. 3axkpermTh MKHUB HAa BATy rafikoi ¢ KpyTAIMM MOMEHTOM
40 = 0,5 H-M. S3akoHTpUTD TaiiKy.

3. IlpoBeputs papguanbHOe OMEHUE UIKMBA MHOMKATOPOM Yaco-
Boro tumna. Buenue 6omnee 0,03 MM He monycKaeTcH.

4. TIpoTepeTh MOBEPXHOCTh INKHBA XJIONYATOOYMa)KHOU cajl-
deTxol1, cMOUYeHHOH 00e3KHPUBAIOIIEH KU IKOCTBIO.

B onepammu 15 uchonap3yoTcd IMKUB ¢ raiikoii, AMHaMOMeTpH-
YecKHil KIIIOY, MEAMKATOpPHAsA CTOiKa, a TaK)ke KOMIUIEKT cbopou-
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HOT'O HMHCTPYMEHTa, MHIVMKATOp YAaCOBOTI'O TUIA C LIEHOH [eneHMs
0,01 mm.

Onepayua 20 BLITONHAETCS Ha 3ape30HAHCHOM OATAHCHPOBOU-
HOM CTaHKe C JIEHTOYHBLIM COeyiHeHUeM,

1. YcraHoBUTH OGanaHcupyeMmblil y3en Ha OajJaHCHPOBOUHYIO
paMKYy K 3aKpenuTh BUHTAMH,

2. HajieTs JIEHTOUHBNT peMeHb Ha LWIKHB OUIaHCHPYEMOTO y3ia,
POJIMKH M WKHUB MeKrTponBurarensa. HaTaHyTs peMeHb M yCTaHO-
BUTh HATAXKHBIE POJIMKH TaK, YTOOLI BETBU pPEMHsI ObUIM BepTH-
KaJbHBI Y JIEXKAIH B OJHOH IJIOCKOCTH.

3. Hanect# Ha 1eBOM Toplie MaXOBHUKA MEJIOBYIO METKY.

4. OrperynupoBaTh TONOXEHHE CTPOBOCKOMA, YCTaHOBUB €ro
MIPOTHB JIEBOTO TOpLA MaxOBHKA.,

5. IlponsBecTH OBa, TPH KPAaTKOBPEMEHHBIX NycKa OalaHcupye-
MO0 y3ma. YOemuThcA B HANEXXHOCTH KpEIUIEHUs IOABYKHBIX M
BpAIIAOIIMXCA 4YacTell M MpaBUJIBHOCTH YCTAHOBKH OanaHcupye-
MOFOQ y3ia.

6. BraounTh NPUBOJ CTaHKa, BEDKIATH B TeyeHue 2 ... 3 MHH O
AOCTHKeHMA MAaXOBHKOM YCTOHUMBOII GAIAHCMPOBOYHOM YacTOTHI
BpailieHusi. PacTopMosuTs onophbi craHKa.

7. YcTaHOBUTH IepexiioyaTesls ILUIOCKOCTe M3MepeHua B IO-
JIOKEHHE H3MEpEeHHs IJIaBHOI'O BeKTOpa AucOalaHCcoB. 3armcarb
NoKa3aHus HMHANMKATOpa nucbananca (uuciio geneHuil) B paboumit
Gs10KHOT. YCTAHOBHTL fepexiioyaTesiy “3HaueHne — Yron’’ B IONO-
JKeHHe ’Yron” M caeraTh OTMETKY YTJIOBOT'O ITOJIOMKEHUS aucha-
naHca. .

8. 3aropMo3uTh ONOpPHI CTAaHKA. BBLIKUIIOUMTH IIPUBOJN CTaHKA.

9. BeimcnuTh 3HaueHUe TJIABHOIO BEKTOpa HauaIsHBIX AuchHa-
naHcoB 1o dbopmyne:

D, qay = UMCIO HeNIeHHH X IieHa [leJIeHuA MO FIaBHOMY Bek-
TOPY.

10. BplumiciuTh 3HaueHHE HeypaBHOBeELIEHHOM Mmacchl 110 gop-
Myie

M =Dy yay/Ti, THE Ty = 188 Mm.

11. OTBeCHTH TUTACTUAMHOBLIA Irpy3 Maccoil m.

12. ITpuxpenuTh IVIACTUINHOBLIA I'PY3 B JIErKOM MecCTe MaXOBH-
Ka BO 2-If IliockoCTH Ha paguyce 188 mm.

13. Onpepenuth 3HAYEHME M YroJl TIaBHOIO MOMEHTA Hayajlb-
HBIX AMCOAalIaHCOB, NOBTOPUB INepexonbl 6 ... 8 mnsa mpyroi mwioc-
KOCTH M3MepeHUA.

14. BeiuricnuTh 3HaYeHHWE I'VIABHOIO MOMEHTA HAYAITBHBLIX AMCOa-
JIAHCOB 1O hopmyIie:

D may = UACIO neneHMit X I€HA JeNeHus 110 rjIaBHOMY MO-
MEHTY.

15. BorucnuTh 3HAYEHHA HEYPABHOBEUIEHHBIX Macc B 1-if u

_2-if miockocraAx u3MepeHus no dpopmyne:
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nm, =m, :MD Haq/rk L

rae rp = 188 mmMm, I = 60 mm.

16. OTBecuTh NIACTUIMHOBLIE TPY3bI MAacCO m; H m, u cop-
MHUpOBATh U3 HUX NapaJsiesienurenbl TONWMHON 10 mM.

17. TIpukpenuTs IUIACTUIMHOBBIA Cpy3 mM; B JErkKoM MecTe
MaxoBuka B 1-i1 mimockoctu Ha paguyce 188 mm. InacTHIMHOBBIH
rpy3 m, IpUKperuTh 1ox yriom 180° OTHOCHTENLHO MEpPBOTro
rpy3a BO 2-# INIOCKOCTH Ha paguyc 188 mm.

18. TloBTOpuTh Nepexonsl 6-... 14 @A onpemeneHUs OCTATOW
HbIX 3HAYEHWH TJIABHOTO BEKTOpa U IJIaBHOTO MOMEHTa HucOaiaH-
COB MaxOBHMKa. .

Ecnu ocraTounbie 3HaueHHs1 MeHbINE OOMYCTHMBIX, TO 3aHECTH
HayasibHble 3HAYeHUA Oy paay U Mp ., B TEXHOJOTHMUYECKUil mac-
MOpPT Ha OAIAHCHPOBKY M IMepeiTH K Cleaylolleil omepauuu. B
IIPOTUBHOM Cjiyuyae NOBTOPUTL Iepexonsl 6 ... 18.

B omepanyn 20 ncrions3oBaTh aHAIMTUYECKHE BECHI U MHMKPO-
KaJIbKYJIATOP. :

Onezpayus 25 BBHIOIOIHAETCA ¢ IIOMOILLI0 HOMOTPAMM.

1. Ilo HoMorpaMmaMm OIpEeAeNIuTs YHUCIIO0, THUaMETp U TyOuHy
CBepieHNA OTBepcTUH B 1-11 1 2-1 INTOCKOCTAX KOPPEeKLHH.

2. Pe3ynbrarsl pacuera 3anucaTh B pabounii 6JI0KHOT.

Onepayus 30 BbINONHAETCA Ha BEePTHKAILHO-CBEPIHILHOM
cTaHke.

1. Cuarp OalaHCHUpyeMBII y3el €O CTAaHKa, HaleTh 3allUTHbIe
YyexJibl.

2. PazmeTuTs Ha MaxOBHKe JIMHUM [eiiCTBUA TJIaBHOIO BEKTOpPa
M I'JIJABHOT'O MOMeHTa JUCOalaHCoOB. _
~ 3. TloaroToBuTh K paboTe CBEPJIWILHBIA CTAHOK.

4. YcTaHOBHUTb MAaXOBUK HHEpPUMOHHBII B IIPHUCIIOCOONeHME
nna cBepieHusa. Hanoxute Ha MaxoBuK KOHAYKTOp. Ock cHMMeT-
pYH KOHAYKTOpa OOJDKHA COBIIANATH ¢ IHHMEI neiicTBUA INIAaBHOTO
BeKTopa aucbanaHca.

5. IlpocBepnuTh OTBepcTUA B IIPABOM TOpPLE MaXOBUKA IJiA
YMeHBIIEHN ] TIaBHOTO BEKTOPa HauaIBHbIX IUCOATaHCOB.

6. IloBepHyTh KOHIYKTOP TaK, UTOOBI €ro OCh CHMMETpUH
COBIIafaJyia ¢ JIMHMEH [eiicTBUA TIaBHOTO MOMEHTa OUcOajIaHCcOB
(MomenTHOTrO FHcGasiaHca) .

7. TlpocBepmuTe OTBEPCTHA B IIPaBOM TOpLIE MaxOBHKA A
YMeHbUIEHUA IIAaBHOTO MOMEHTA HaualbHbIX UCOAIaHCOoB.

8. Cuare HaxmagHol KOHAYKTOp. JOBEPHYTH MaxOBMK HHEp-
LMOHHBIH B IIPUCIIOCOBIIEHNH 11 CBEPJIEHUA JIEBBIM TOPLIOM BBEpX.
Hanoxute Ha MaxOBHK HaKJIAOHOH KOHAYKTOP, COBMECTHB OCh
CHMMETPHM C JMHUEe!d [OelicTBUA MOMEHTHOro mgucbanaHca B 1-i1
IUIOCKOCTH KOPPeKIMH.

9. IlpocBepiuTh OTBEPCTHS B JIEBOM TOpUE MaxOBUKa IJIf
YMEHBlIEeHUA IJIaBHOT'O MOMEHT2 HAuILHBIX IHCOAIaHCOB TaK e
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Kak B nepexone 7. OTBepCTHA B JIEBOM TODLE AOJDKHBI OBITH NOX
. yraom 180° k 0OTBepCTUAM B IIPaBOM TOpIIE.

10. CHare OanaHcUpyeMbId y3el cO CBEPJIMIIBHOTO CTAHKA.
3aunCTUTL OTBEPCTHA OT 3ayCeHileB. BonocsaHON LUETKON yIalnnuTh
OTIMJIKH U CTPY>KKY. CHATDH 3alIUTHLIE YEXJIBIL.

B omnepanyu 30 HCIONB3YIOTCA IIPHUCIOCOOJNIEHME IJIA CBep-
JIEHUA, HAKIIaQHOM KOHIAYKTOp, 3alllUTHbIE YeXJIbl, NaTPOH, CBEPIO,
wabep, wraHreduupkyns -1, a Taxkke KOMIUIEKT cOOPOYHOTO
MHCTPYMEHTA.,

Onepayus 35 BLINOJHAECTCA Ha 3ap630HaHCHOM GajiaHCHpo-
BOYHOM CTaHKe C JICHTOYHBIM COeJIMHEHHUEeM.

1. TToBTOpHTS epexoan 1 ... 6 onepauun 20.

2. YeraHOBUTL  IEpeKIIIoUaTeNb IUIOCKOCTeH H3MepeHHA B
MIOJIOJKEeHNE U3MEPEHHA TVIABHOI'O MOMEHTA AucOalaHCcoB. 3ammcaTh
NMOKAa3aHKUA HHAWKATOpa OHcbanaHca (WICIO OelleHHiH) B paboumii
OGJIOKHOT.

3. 3aTOopMO3HUTE OMIOPHI CTAaHKa. BBIKIIIOUMATH INIPHUBOX CTaHKa.

4. BeluMcinTe 3HAuYEHVE IJIaBHOIO MOMEHTAa OCTaTOYHBIX [HC-
GanaHcos 1o GopMye:

Doer = WACIO nenemm X 1eHa JeTeHus.
Ecnu Mp oo < 640 r° MM?, TO mepeiiTi K crenyouemMy nepexony.
B npotnBHOM Ciyuae IIOBTOpHTL orneparHH 20 ... 35.

5. Pasgenuts OKpPY’>KHOCTh MaxOBHKa Ha 8 paBHbIX uacTtell Hawxe-
CEHHEeM MEeNOBhIX METOK.

6. OTBecuTh IIACTUANHOBLIA Irpy3 maccou 0,75 r.

7. llpukpenurs rpy3 Maccoit 0,75 r Ha NpaBOM TOpLie MaXOBHUKA
Ha paguyce 188 mmM B Touke 1.

8. IloBTOPUTH nepexop! 6 ... 8 onepaunu 20 g Kaxxmoro us
BOCBMH OJIOXKEHUH rpy3a Maccoit 0,75 r.

9. PaccyutaTs 3HayeHHe IJIaBHOIO BEKTOpAa OCTATOUHBIX AHCOHa-
JIAHCOB MaxOBHUKa 110 (popmyiie

A -4
M MHUH
Dopgop = —2K ~ MR 141 (r*Mm),
+ A
AMaKC MHUH
roe AMaxc Ay — COOTBETCTBEHHO MAaKCHMMAJIBHOE ¥ MHHMMAJIb-

HOe NoKa3aHue HHIMKATOPa auchaaHca.
CpaBHUTH NOJIyueHHOe 3HaueHue D

Deroer < Derpon» TO OasaHcHpoOBKa BblNOJIHEHa NpaBuibHO. B
IIPOTUBHOM cJIyuae ITOBTOPUTH orniepaimio 25, 30, 35.

10. 3HayeHUA OCTATOUHBIX ,u;nc6a.nancos 3aHECTH B TEXHOJIOTH-
YEeCKHH NacropT 6aTaHCUPOBKH.

11.. CuaTe OaJjlaHCUpPyeMbI y3ell CO CTaHKAa M YCTAHOBHUTH HA
IOBOPOTHOE YCTAaHOBOUYHOE IIpucriocobiieHue.

12. CHATH WIKMB ¢ Bajia 0TOAIaHCHPOBAaHHOIO y3Ia.

13. IToBTOpPUTE NIepexoasl 3 ... D onepauuu 05.
14. CuaTe GamaHCMpYyeMblil y3esl ¢ IOBOPOTHOTO YCTAHOBOYHO-

crocr C AonycrumemM, Ecnu
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ro HOPUCHOCOGJICHHA M YJIOXKHTh B AWMK MJI TPAHCIOPTUPOBKH.
B onepaiiuu 35 HCNONB3YIOTCA MIPUCTIOCOOIEHUA ¥ MHCTPYMEHTHI
onepaiii 05, 15, 20.

9.4. TEXHOIOIHYECKHI1 ITPOIIECC
HHU3KOYACTOTHOH MHOT"ONNTOCKOCTHOM B ATTAHCHPOBKH
POTOPA NEHTPOBEXHOT'O HACOCA

TexHuueckue TpeOGOBaHNA.

Potop uentpoGexxsHoro Hacoca (puc. 9.4) OGanaHcHpoBath
AMHAMMYECKH HA HU3KOM YacTOTe BpallleHUuaA B COOCTBEHHBIX MON-
IIUIHIKAX.

HonycruMoe 3HaueHWe IJIABHOI'O BEKTOpa OCTAaTOYHBIX aucOa-
sancoB — 100 r-mm. Jlonycrumoe 3HaueHHe IJIABHOI'O MOMEHTa
ocTaTouHLIX aucHanancos — 3500 r- Mmm?,

} 1470

700
L 300 408 .,

208 7] :

2

2 X & (S 55?

- - i |

Jy

=Y
Puc. 9.4. Porop uenrpoBex-
7 2 3 4 5 HOTO Hacoca
KoppexTupoBKy Macc BBINOJMHATE B 1 ... 5 IIOCKOCTAX

CHEMOM MeTajula ¢ 3ajHeil CTeHKM LEeHTPOOEKHOro Kojieca IIo
xonpuy wuprHoit 20 MM, rny6uHol He Gonee 4 MM, MecTa crema
MeTaJlyia 3aroNpoBaTh.

Pacuer xoppexrupylommx macc B 1 ... 54 miockoceTax npous-
BOJMTH 10 TEXHOJIOI'MUYECKOH HMHCTPYKLHMH Ha GaJlaHCMPOBKY DOTO-
pa HeHTpoGeXxxHOTO Hacoca.

HaumeHoBauue ¥ cofepxaHue ornepanu.

05. BxogHo# KOHTPOJIB POTOPA.

10. IToaroroBxa 6anaHCUPOBOYHOTO CTAHKA.

15. Onpepenenne 3HaueHW ¥ YIJIOB [FJIABHOTO BeKTOpa H
TIIaBHOTO MOMEHTA HauaJIbHBIX AUCGATIAHCOB POTOPA.

20. Pacuer HauansHeIx AMcOanascoB B 1 ... 5-if mmockocrax
U3MEepEeHU. . )

25. KOHTpOJb TOUYHOCTH pacueTa HAYaJIbHBIX [AWCOANIaHCOB B
1 ... 5-if TNIOCKOCTAX H3MEPEHUA.,

30. Pacuer xoppexrHpylIImx Macc B 1 ... 5-i1 muockocrax.

35. KoppeKTHpOBKA MacC poTOpa B 3-i IJIOCKOCTH.

40. KOHTpO11b TOYHOCTH KOPPEKTHPOBKH MacC B 3-i INIOCKOCTH.

45. KoppeKTHpOBKA MacC poTopa BO 2-# MIOCKOCTH.

234



50. KoHTpoNb TOUHOCTH KOPPEKTHPOBKH MacC Bo 2-if HIOC-
KOCTH.

55. KoppexTHpoBKa Macc poTopa B 4-if INIOCKOCTH.

60. KoHTpoas TOYHOCTH KOPPEKTHPOBKHU MAaCC B 4-ii INIOCKOCTH.

65. KoppexTpoBKa Macc poTopa B 1-i1 INIOCKOCTH.

70. KoHTPOIb TOWHOCTY KOPPEKTHPOBKH MacCc B 1-1 NIIOCKOCTH.

75. KoppeKTHpPOBKa Mace poTopa B H-if INOCKOCTH.

80. KoHTpoJIb OCTATOUHBIX AUCOANTaHCOB.

Cognepxanue nepexonoB

Onepayus 05 BHINIONHASTCA Ha TPEGHCIIOPTHOM TeMexKe.

1. TIpoBepuTh KOMANEKTHOCTh M HPaBWIBHOCTE OGOpMIEHUA
CONPOBONKTENLHON FOKYMEHTAUYE Ha PpOTOP.

2. TlpoBecTn BHEMHWII OCMOTp poTopa H HomnmmHukosB. Kop-
po3usa, 3a00MHBI, UapanuHBI, BMATHHbI K ApYyrHe MEXaHWYeCKHE
HOBpeXIeHns He AoNnyckaonTcd. [HognmImHKe JOPKHBL BpaulaThes
nnasHo Ge3 3aemaHMA.

Onepayun 10 BbIMONHAETCA Ha OaNaHCHPOBOWOM CTaHKE C
FEeHTOYHBIM COeIMHEHUEM.

1. IIpoBepuTs BHELUIHUM OCMOTPOM OTCYTCTBHE MEXIHMYECKHX
MOBPEXACHAA CTaHMHBI, OaIaHCHPOBOYHOTO U IIPUBOAHOLC YCTPON-
CTBa, B3MEPHTEIIEHOT'O IIyNIbTa U MeKTpoKabeeil cTanKa.

2. Hpotepets cangeTKol, CMOUEHHON 06e3XUPUBAIOIIEH K-
KOCTBI0, YCTaHOBOWYHBIE IIOBEPXHOCTH QNOp CTaHKa, BKAAILIIIH,
UBIKHB, HAIIPaBJIAIOLIHE PONUKY, JIEHTOUHLEL PEMEHb.

3. YcTaHOBUTh M 3aKpPeNHTh Ha OIIOPax CTaHKA BKJIANBMLH, 4
Ha BaJIy 3JIeKTPOJIBUIaTeNIA — HIKUB.

4. TIpoBepUTh IJIaBHOCTDH IepEeMEeLeHHs Olop GalaHCUPOBOYHO-
ro yCTpvoﬁc'rBa. Ilepemerntenna DOJOKHBI ORITH CBOGOAMBIMU Ge3
3aeaHuli.

5. IlpoBepHTE ITONOKEHHEe OPTaHOB YIIPABJICHUA H3MEPUTEIbHLIM
IYyJIbTOM IO KapTe HACTPOHKH [IYJIbTa CTAHKA.

6. IoaroToBuTs K paboTe MUKPOKaANbKYIATOPEI, BBEAH MPHK-
AagHble IpOrpaMMBbl pacyeToB AucOanancoB B 1 ... 541 III0CKOCTAX.

7. BKIIOYMTS MHTaHHEe U3MEPHUTENILHOTO MyJibTa CTaHKa.

B onepanyu 10 1crons3yI0TCA ABA MUKPOKAILKYAATOPA, HIKHUB,
BKIIAABILIK, 8 TAKKe KOMIUIEKT c60pOYHOro HHCTPYMEHTA.

Onepayun 15 BhIIONHAeTCA Ha OaJaHCHPOBOYHOM CTaHKe C
JIEHTOYHLIM COeMHEeHIeM.

1. 3axpenuTh Ha pOTOPE NPHCIOCOGIEHNe 114 IMTOXheMa.

. 2. CuATh Ban C TPAHCIOPTHON TENeXKKH M YCTaHOBHUTH €ro Ha
OIIOpHI CTaHKa, MpefBapuTesihHO HAKUHYB Ha DOTOpP peMeHb, 3aK-
penuTh NONIHITHHKH.

3. Cuate c Bala npucrocoOleHUe IAA [OABEMa M OTBECTH
3JIeKTpOTeNnbdep B CTOPOHY.

4. TIportepeTh IOBEPXHOCTh pPOTQpa HOX peMeHb caldeTKoH,
CMOUeHHOH obe3XMpuBaloleli KUAKOCTbI0, Hajerh pemeHb, Harts-
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HYTh DEMEHb U YCTAHOBUTH HATSDKHBIE POJIMKH TAK, UTOOLI BETBH
PeMHs# GBUIM BEPTHKANLHEBI U JEKAIHU B OJIHOH INIOCKOCTH.
5. CMazaTh NOAWHNIHUKN pOTOpa MaciioM (2 ... 3r).
. 6. HarnecTtu Ha JIeBOM TOpLE POTOpPa MEJIOBYI METKY.

7. OTperynupoBaTh IOJIOXKEHHE CTPOGOCKONA, YCTAHOBHMB ero
IIPOTHB JIEBOTO TOPIA POTOPA.

8. 3akpbITh GajlaHCHPYEeMbIii pOTOP IAIMUTHBLIM KOXYXOM.

9. Tlpoussecty pABa, TpPH KpAaTKOBPEMEHHBIX ITyCKa pOTOpA.
Y6enuThCA B HANEXHOCTH KpeIUleHWA IONBWKHEIX M Bpallalo-
UIAXCA 4YacTel M IIPaBWIBHOCTH YCTaHOBKH GaJlaHCMPyeMOro po-
TOpA.

10. BxmounTh NpUBOI CTaHKA, BBDKAATh HECKOJBKO MHHYT RO
OOCTHIKEHHA POTOPOM YETOWUHMBOM OalaHCUPOBOYHON YaCTOTHI
BpauleHus. PacTopMo3HTh ONOph! cTaHKA.

11. YcTaHOBHUTH NE€PEeKIIIOUATENS IUIOCKOCTEH U3MEPEHHUS B [10JI0-
JKeHHe H3MepeHHA IJIaBHOTO BeKTopa AHUcOalaHCcoB. 3amucarh oxa-
3aHUA MHIUKATOpa AucOanaHca (WMCIO JeNneHuii) B pabounii GIOK-
HOT. YCTaHOBHUTh NepeKJIouareiab ’’3HaueHHe — Yron” B MOJO-
x)emre ’Yroyr”’ M caenaTth OTMEeTKY YIJIOBOTrO IOJI0)KEHHA [VIaBHOTO
BeKTOpa ANCOaIaHCOB.

12. TloBropuTs nepexon 11 miua Apyroi NIOCKOCTH H3MEpPEHUH,
B KOTOPO¥H U3MepsAeTCA IIaBHbI MOMEHT ZUCOaJIaHCOB.

13. 3aropmMo3uTh ONOpPEI CTaHKA. BHIKIIIOUATH NPHUBOJ CTAHKA.

14. BeluvciuTh 3HaueHWe IJIABHONO BeKTOpa W IJIABHOIO
MOMEHTa HayaJIbHBIX THCOaNaHCcoB o (GopMynaMm:

Dor yay = UMCIO lesIeHMH X LieHa AeNeHHA IO MIABHOMY BeKTOpY.

MD Hay — 4HCII0 AeNieHHi X IeHa AeneHuAa NMo rIIaBHOMY MOMEHTY.

PesynbraTh! pacuera 3aHecTd B pabouuii GJI0KHOT.

B omnepaumu 15 ucnonb3yloTcs IpUCHOCOOIeHHe A MoAbeMa
Y KOMILIEKT c60OPOYHOrO MHCTPYMEHTA.

Onepamma 20 BBITONHAETCA ¢ TOMOUIbI0 MUKPOKAJIBKYIATOPA.

1. CornacHO TeXHONOrHYECKOH MHCTPYKLUHH Ha 6GaJaHCHPOBKY
POTOpa HeHTPOGEXKHOro Hacoca IO IPHKIIALHON HOMOTpaMMe pac-

CUMTaTh 3HAYEHHUS M yIIbl aucbamancoB B 1 ... 5-ff MIoOCKOCTAX.
2. PaccunTaTh 3HaYeHHs HeypaBHOBENIEHHBIX MACC [UIA KK O
M3 [ATH IUIoCKOoCTel o dhopmyie
m; =Dyfr, i=1,2,3,4,5,

rae D; — pucbasaHc B i-IUIOCKOCTH, NONYYeHHBI! B pe3yJibTaTe
pacuera B 1-M Ilepexofe; r; —- paguyc KOppeKHMH B i-i IUIOCKOCTH.

3. OTBeCHTD IITACTHIMHOBbIE IPY3bl MAcCoii m;.

B onepanun 20 uCIIONbs3yOTCH aHAMMTHUECKHE BECHL.

Onepayus 25 BemMoOnHseTcA Ha GATAHCHPOBOUHOM CTAHKE C
JIEHTOUHBIM COEMHEHKEM.

1. OTkpeITE 3N THBLT KOXKYX.

2. Ipuxpenuts B 1 ... 5-ff mIockocTax COOTBETCTBYIOLIME MJIac-
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TWIMHOBEIE TPY3hI IOJ YIJIOM K MeTKe, HAHeCEHHON Ha JIEBOM
TOpLie pOTOpa, PACCUMTAHHLIM B 1-M nepexoge, Ha pamuyce r;.

3. 3aKpHITh 3aUTUTHBIN KOXYX.

4. TloBtoputs nepexons: 10 ... 14 onepamuu 15. Eciu ocrarou-
Hble aucOanaHchl IOJIyYaTcs MeHblle TOIYCTHMBIX AxcOasaHcoB,
TO IlepeliTH K BBHOIOJIHEHHWIO clieayollel onepauuud. B npoTuBHOM
cnyyae IIOBTOpUTE mepexoast 10 ... 14 omepauuu 15 u oliepauuu
20, 25. ’

Onepayua 30 BhUIONHAETCHA C IOMOLIBI0 HOMOTPAMM.

1. CornacHo TEXHOJIOTMUECKOH MHCTPYKUHUH Ha OalaHCUpOBKY
poropa LeHTpOOeXXHOro Hacoca @0 HOMOTpPaMMaM OIIpedesuTh
LieHTpaJIbHBIe YIJIbI, B IIpenenax KOTOPbIX HeoOXOOMMO ITpou3Bec-
TH ChbeM MeTaJla ¢ KPYroBOro KoJiblia i1 KOKAOH M3 MATH IU10C-
KocCTell KOppeKIIHH.

2. 3anecty pe3yabTaThl B pabounii GIIOKHOT.

Onepayuna 35 BoiionHsAercs B IIPUCIOCOONEeHMH IJ1A yCTa-
HOBKH pOTOpa C TOMOUIbK UUIMGOBAILHON NHEBMAaTHYECKO
MaIIHHKH,

1. OTKpLBITH 3aUIUTHHIA KOXYX.

2. 3akpenuTs Ha PoTOpe NpUCOCOGIeH e I IO TbeMA.

3. CHATE cO CTaHKa, yCTAHOBUTH €ro Ha TPAHCIOPTHYIO TEIexX-
Ky. HapeTs Ha nogmMuNHNKY 3aUTUTHEIE YEXJILI.

4. OtBectn TeNneXXKy € pPOTOPOM B 30HY, Il IPOU3BOOUTCH
CheM MeTaJuia.

5. PasmeTuth MecTOo chema Metayuta B 3-fi ImockoctH. CHATH
TUIACTUIIMHOBLIM Ipy3 B 3-# INTOCKOCTH.

6. IlpomsBectTs cheM MeTayia N[O pa3MeTKe, 3aNONMPOBATH
MecTo cheMa MeTajuia. OUUCTUTH POTOP OT OMUIIOK.

7. OTBecTH TENIEXNKY ¢ POTOPOM Ha 0anaHCHPOBOUHLEA YYaCTOK.

B omnepamn 35 ucnons3yloTes Npucroco6ieHns — ANid NogbeMa
poTopa, TPaHCIIOPTHAA Tejle)kKa, 3aIL[UTHhIE YeXJIbI; HHCTPYMEHTHI
VI pa3sMeTKH, HNUTM(OBAJIBHBII M NOMUPOBAIBHLII KpYyrH, KOM-
IUIEKT COOPOYHOTO UHCTPYMEHTA.

Onepayusa 40 BpIMONHAETCA HA OATAHCHPOBOYHOM CTaHKe ¢
JIEHTOUHBLIM COeAUHEHNEM.

IloBTOpUTH IIepexoabl 2 ... 14 onepawym 15.

Ecnu 3HaueHNA OCTATOYHEIX AMCOATIaAHCOB MEHblile SOIIYCTUMBIX,
TO MepedTH K clenyiollleil onepaiuu. B IIpOTUBHOM clyuae IpoUs3-
BecTH 6alaHCMPOBKY POTOPA ITOCTAHOBKOM IUIACTWIMHOBOIO Ipy3a
TOJIBKO B 3-f INIOCKOCTH, NOCJe Yero NOBTOpUTh oneparmu 30 u 35
IJIF 3TOH IUIOCKOCTH.

Onepamm 45, 55, 65, 75 nmoBTopsoT onepauuio 35 cooTBerT-
CTBeHHO 174 2, 4, 1 u 5-i1 m10CKOCTell KOppeKIHn.

Omneparm 50, 60, 70 noBTOpsmOT onepanuio 40 COOTBETCTBEHHO
A 2, 4, 1-ii mnockocTell KOppeKIMH.

Onepayus 80 BrIMONHAETCA Ha GANAHCMPOBOYHOM CTaHKe C
JICHTOYHBIM COEJUHEHUEM.
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1. HoBTOpUTL nepexonr: 1 ... 13 omeparpu 14, OTKpPHITH 3aMAT-
HBI KOXYX.

2. B 341 nnockocrd Ha paguyce 200 MM IPHKPENNTh HEYPaBHO-
BEILICHHYI0 MACCY IUIACTUIIMHAG B 1 r. 3aKpbith 3alMTHBE KOXYX.

3. TloBropurs nepexomger 10 ... 13 onepaumu 15. OTKpHITH
SaHIUTHBI KOXYX, CHATh HEYPaBHOBEHICHHYI0 MACCy ILAACTHIIMHA
B 3- IIOCKOCTH.

4. B 1- u 541 NfOCKOCTH NPHKPENUTh ox yrioMm 180° Heypas-
HOBeuleHHEIe Macchl mracTHanEa B 0,5 r ma pamuyce 200 mm.
3axpBITh 32U THRE KOXYX.

5. IToBTOPHUTH NEpexopn 3, OCTE YEFO CHAThL 06€e MacChl.

6. BeumcnuTh IIaBHBII BEeKTOP OCTATOUHBIX [XHMCOIAHCOB.

7. BoiuvciIdTh THABHBLIT MOMEHT OCTATOYHBIX AHCOanaHcoB .

3HaueHHs OCTAaTOWYHBIX AOUCOATAHCOB He IOJIKHB! MpEeBRILATh
IoNnycTUMbIC 3HaUeHMsI, YKa3aHHbIE B TeXHHYECKHX TpeGOBaHMAX.
B nporusHOM cnyuyae mnpom3BecTd GanaHCHPOBKY ITOCTRHOBKOM
TUIACTHAMHOBOTO Fpy3a TONBKO B 5-H INMOCKOCTH, IOCHE Yero IoB-
TopuTh onepatmy 30, 35 A 3TOM NIOCKOCTH H NMOBTOPHUTEH Olepa-
o 80.

8. 3akpemnuTs Ha poTOpe MPHUCIOCObNeHne and nogsema. CHATH
POTOP €O CTAHKA H YCTAHOBHUTH Ha TPAHCIIOPTHYIO TEIEKKY.

9. 3anonHHTH TeXHOJIOTHIECKHH [acHOpT Ha GATaHCUPOBKY.

9.5. TEXHOJIOI' KMECKKA TPOHECC
BBICOKOYACTOTHOM 6ANTAHCUPOBKH
POTOPA TYPBOAI'PEI'ATA HA MECTE YCTAHOBKH

Texnuueckue TpeGoBannA Ha GTAHCHPOBKY YCTaHABNKBAIOTCH
CHelMaNbHON HMHCTPyKIMeH, B KOTOPOH NpUBORATCA HeobxomiMble
cBeAeHMA IJIA pacueTa KOPPeKTHPYIOUMX Mace H NporpaMmb: pac-
ueToB Wi OBM. TpeGoBanua yTOQUHAIGTCA Ha NepBaM JTarne Ganau-
CUPOBKHM — BHOpaumuoHHOM o6crmeaoranum TypbGoycraHoBku. B
rpolecce 00CIenOBaHNA BhIABIACTCH BIIMAHUE KPYTAIEro MOMeH-
T4, MArHUTHOTO IQJA TeHepaTopa, TeIVIoBOi HecTaOMIIBHOCTH PO-
TOpa FeHepaTopa, TeMIIePaTYPHON PaCIeHTPOBKH YCTAHOBKH.

IIpuBonaTes 3HaveHus Ko3QHIMEHTOB YYBCTBUTEILHOCTH M
HeYPaBHOBeIIeHHOCTE No opmamM M3rubda poTopa.

HanmernoBaHue U coiepacaHne oneparpaii.

05. [ToproroBka arperara K GanaHcupoBKe.

10.MloproroBxa 6GanaHCHPOBROUHOTO KOMIUIEKTa K paboTe.

15. HavansHei! nyck arperara.

20, MMyck ¢ npo6HBIMA FPY3aMH.

25. PacyeT KOppeKTHPYIOIINX Mace.

30. ITyck arperaTa ¢ KOPPeXTUPYIOUMMH MaccaMH.

35. KoppeKTHpOBKa pe3yJIibTaTOB pacyera.
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Copepixanie nepexoaos

Onepayusa 05

1. BexpoiTh TOPUOBLIE KPLILKY ¢ 00eMX CTOPOH poTOpa.

2. PasmeTuTh IUIOCKOCTH KOPPEKIMH, Pa3sfieinB OKpPY>KHOCTH
HAa paBHbLIE YACTU B HAMpPaBJIEHUH, IPOTHUBOIOJIOXKHOM HallpaBJIEHHIO
BpalleHHs1 poTopa.

3. N3ameputs pagnycsl KOPpPeKLHM, PacCTOAHUA OT IUIOCKOC-
Tell KOpPeKIMM A0 NOAWNIHUKOB, IJIHHY POTOpa.

4. Cpgenath 3CKHA3blI YCTAHOBKY KOPPEKTUPYIOUHX MaCC, HAXO-
OAIIMXCA B IUIOCKOCTSX Koppekmuu. Ilpu Gonbuiom uuciie Ganas-
CHPOBOYHBIX I'PY30B 3aMEHHTh UX OOHUM I'Dy30M, Macca KOTOPOTO
HaXOOHUTCA PacueTHHIM CII0CcOGoM.

5. Cpenatp 3CcK¥3 nasa [iA YCTAaHOBKU OalaHCHPOBOUHBIX
rpy30B. F3roToBUTh HOBLBIE DalaHCHPOBOYHbBIE I'PY3bI.

6. 3abermmTh TOHKHUM CJI0EM Pa3sBeeHHOro Mena I'IajKHe yuacT-
KH NIOBEPXHOCTE! Baja ¢ 06eUx CTOPOH.

Onepayua 10.

1. YcraHoBuTS Ha cTOJIe OaIaHCUPOBOYHbBIA KOMIUIEKT.

2. TponoxuTts 3neKTpoKabens NUTAHWA M 3a3€eMIIAIONMI Ipo-
Boxa. IloakmiounTs nuTaHMEe X OallaHCHPOBOYHOMY KOMIUIEKTY.

3. BaxpenuTs Ha KPLIMIKAX ONOPHLIX MOAUMITHUKOB Typboarpe-
raTta BHOponpeoOpa3oBaTesii B yKa3aHHLIX MECTax.

4. YcTrarOBUTHh JaTuWK M3MepeHusa (a3bl C TOPLOBOH CTOPOHBI
poTopa, COBMECTHB MeTKY, HaHECEeHHYI0 Ha poTope (LIKaly),
C pa3sMeTKOi! [JIOCKOCTeH KOPPEeKIMH.

Onepayus 15.

1. Tlpoussectn MycK arperata ¢ HCXOJHOH HeypaBHOBeIEH-
HOCTBIO.

2. VismepuTh 3HAUeHUS M yIIb KONeGaHMNA ITOMLIMITHMAKOBLIX
onrop Ha paboueil yacTOTe BpallleHHA POTOPa U BOIN3H KPUTHUECKHUX
CKOpOCTeii. '

3. PesynsTarhl W3MepeHMIl 3aHECTH B TEXHOJIOrHYecKuil mac-
TIOPT.

4. OnpegenuThs yron mMakcuMalisHOro 6ueHus poropa (’’Bbico-
Ky~ TOYKY) IIpU HNPOXOXAEHUM KPUTHUECKHX CKOPOCTeH ¢ Kax-
IO CTOPOHBI pPOTOpa IyTeM HAHECEHHWd pHCOK YepTHIKON Ha
3a6eeHHEIX TOBEPXHOCTAX.

5. Onpepenuts “BRICOKYIO” TOUKY Ha pabGoueil yacToTe Bpallie-
HH". YIIbI MaKCHUMAaJIBHOTO OHEHHA pOTOpa, OIpelelieHHbIE B
4-M 1 5-M nepexopax, NOJDKHBI COBIIAHATh C YIVIAaMU, OIpepaeseH-
HbBIMM OaJIaHCHPOBOYHBIM KOMIUIEKTOM, COIVIACHO HHCTPYKLMH I10
€ro 3KCIUIyaTalvH.

6. OcraHoBNTH arperar.

7. HaifiTd IJIOCKOCTh PAcCIOJIOKEHKHA HEYpPABHOBEIIEHHOCTH I10
1-it dopme usruba poTopa, OTIOKHUB OT ’BHICOKOI” TOuKM Ha 1-it
KPHUTHYECKOH CKOPOCTH IO HANMPaBJICHHIO BpPALEHHS POTOPA Yroll
90°. IonyuyeHHbH1 Yroj yKa3hpBaeT MECTO YCTAHOBKH NHpPOOHBIX
rpy3oB 1o 1-if popme usrnba.
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8. PaCClMTaTL Maccy np06HbIX rpys3osB I10 CbOpMyJIe
m P =(UA + UB)/2(11,

roe Uy, Ug — ammmmrtynsr BuGpauuii nmogmuunHukos A, B B Bep-
THKAIbHOM HAallpaBJIeHud; o, — KO3(PPHUUHEHT YyBCTBUTEIHHOCTH
poTOpa K CHMMETPHYHBIM COCTAaBJIAUINM Bubpauuii. M3rotoBUTh
IBa OIMHAKOBBIX NMPOGHEIX rpy3a Maccoit m,;

9. YcraHoBuTh IpPOGHBIE TPY3HI B nnocxocrﬂx KOppeKIHuH 1oz,
YTJIOM, oIlpefieJIeHHbIM B Nepexope 7.

Onepayus 20.

1. IlpousBecTn ImMycK arperatac ABYMA OOUHAKOBLIMHU I1pOG-
HBEIMYU I'DY3aMHU.

2. Mosropurs mepexopp! 2 ... 6 omepauunm 15. Ilyck ¢ npo6-
HBIMH TIpy3aMM [JOJDKeH IIpUBeCTM K CHIDKEHHI0 BHOpauuii. B
IIPOTUBHOM cCJiyvae IIOBTOPHUTH oriepaiiuio 15.

3. CHHATS IIPOGHBIE IPY3HI.

Onepayun 25.

1. PaccunTare KOpPPEeKTHPYIOLINE MACChl 1A YMEHBIICHHA Hey-
paBHoBewleHHocT 1o 1.1 ¢opme u3ruba COTIIIACHO TEXHOJIOTH-
YecKOI1 MHCTPYKimH 1o GanancupoBKe Typ6oarperara.

2. UsroroButs OGanaHCUPOBOUHBIE TIpY3Hi, DPACCUHTaHHEIE B
nepexone 1.

3. YcraHOBHTh B IUIOCKOCTAX KOPPEKLUMH DPOTOpa GajaHcHpo-
BOYHBIE I'py3bl IIOL YIJIOM ¢,, OTCYET KOTOPOro BeOeTCs OT yria
YCTaHOBKM NpOOHBIX FpPy30B B HaNpaBjieHHM WU3MEHEeHUS CcIOBHra
¢daser Bubpammii. IIpn Mcmonb3eBaHUM CTPOGOCKOIIA HJIS U3Mepe-
HHA (Pa3sl OTCUeT BECTH B [IPOTHBOIOIOKHOM HATIpaBieHUH.

Onepayun 30.

1. TlpousBecTH IIyCK arperatra ¢ KOppeKTUPYIOIIKMMHA MACCAMM.

2. NMoBTOpUTH Iepexons! 2 ... 6 onepanuu 15.

3. CpaBHUTH IONIyueHHbIe YPOBHM BHGpaLMii arperata ¢ gonyc-
THMBIMH 3HaueHuAMH. Ecim He npoM30LIIO0 [OCTaTOUHOTO CHMKe-
HUA Bubpammii, TO NPOU3BECTH KOPPEKTUPOBKY pe3yNsTaTOR pac-
Yyera.

Onepayusn 35.

1. TloBTOopuTs omepauum 20, 25, 30, mpUHAB 3a HAYAIBHBIHA
MyCK arperaTa ollepaluio 30, 1 TaK panee OO AOMYCTUMBIX 3HAaye-
HUI BHOpaimii.

2. Tlo oxoHyaHuMM GaJlAHCMPOBKU pOTOpa YCTAHOBJIGHHBIE B
ITIOCKOCTH KOppeKUuH OalaHCHpOBOUYHbIE IPY3h! 3aMEHUTH OJHUM
rpysom.

Ilpumep HanaHcUpOBKH poTopa reﬂapa'ropa TB2-100-2 (Ta6n.9.1)

Texunyeckue TpebOBaHUA.

Porop renepatopa GanaHcHpoBaTh Ha MecTeé yCTAaHOBKM Ha paGoueil uac-
ToTe BpameHua 50 ¢~ ' mo BepTHMKAIBHLEIM COCTABAIOIMM BUOpalmii.

Porop umeer HeypaBHOBelenHOCETh Mo 11 dopme uzruba. Kosddunuenr
YYyBCTBHTELHOCTH DOTOPa K CHMMETPHYHBIM COCTaBIAKIMM BuGpaumit
paBeH 25MKM/Kr, K KOCOCMMMETDHUHBLIM COCTaBIAIOIMM — 50 MKM/KT.

JonycTMble aMIDIMTYZbl BHOpaIMil NMOAIUMITHUKOBLIX ONOP Ha paGoueil
YacTOTe BpatieHus 5 Mm/c.
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Ta6nunga 9.1

Texnomornueckuit nacnopr GanaHCHPOBKH
poropa reneparopa TB2-100-2 -

Haumenosanue Bu6Gpaumu nogumimnkos
omepanmu

Momummwmmink A HNopummiux B

3navenne, MxMm | Yrox, °| 3Hauenwue, MKM.,Y!‘OJ‘I, °

. Hauanpubiii nyck arperara 108 192 56 235
ITycx ¢ npoGusivu 61 186 27 291
rpysamMu

(m, = m, = 1,45 kr;
¢, =9, =101°)
ITyck arperara ¢ xop- 30 164 35 11
PEXTHPYIOLMMHK MaccaMH
(m, =m, = 2,4 kr;
¢, = ¢3 = 106°)

ITycx ¢ npo6ubiMu rpy- 12 177 8 151
3amMu (m, =m, = .
= 0,6 xr; 9, =— ¢, = 176°)

OcraTounsle 3HaueHua BUOpockopocreldl mommmrHuka A — 3,8 mm/c; noa-
umnHauKa B — 2,5 mm/c.

Baxmouenne, Bubpanuu NoNMNHUKOB reHepatopa TB2-100-2 cooTBeTcr
BYIOT TEXHHYECKHM TpeboBaHMAM,

IlpuBeneHHbIe NpHMEPHI He HCYEPMBIBAIOT BCErO MHOTrooGpa-
3uA GaNaHCHPOBOUHLIX 3afay, HO CJIY>XKaT OPHEHTHPOM IUIA pa3pa-
GOTKM eMHUYHEIX pPaboOUMX TEXHOJIOTHYECKMX IPOLIECCOB GasaH-
CHPOBKM KOHKPETHBIX U3/IeNIuii.
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METOOUYECKHE YKA3AHUA

PabounM MamHMHOCTPOMUTEIBHBIX MpEeANpPUATHI, OCBaHUBAOLINM
npodeccuo ’BalaHCUPOBILKK JeTalled U y3noB’’, IPH HHAUBUAY aJib-
HoM 0OyyeHHH aBTOPbl PEKOMEHAYIOT H3y4aTh MaTepuall I0 Cre-
LHaJIbBHOH MporpaMme, KoTopas npuBeneHa Hibke. HaummeHoBaHusa
pa3fenoB NporpaMMEbl COOTBETCTBYIOT I'ltaBaM KHuru. [flomumo teo-
PeTUYecKoro Kypca, IporpamMMol NnpenyCcMaTpUBaIOTCA NpaKTHYeC-
KHe 3aHATHHA, a TaKoKe MPOCMOTP y4eOHbIX punsmoB: ’CraTucTuyec-
Kad OanarcupoBka’, “IunaMnueckasa OanancuposBka”, ’BamaHcu-
poBKa ruGxux poropos”, ”IuHaMHKa MeXaHU3MOB .

Huxe B nouacoBoOii ceTke IpUBeZieHbl 0OBEeMBI TEOPETHYECKHX U
ApaKTHYeCKUX 3aHATHMN.

Homepa pasgenos nporpamm |Beero
1}2]3[4]5}6|7]8] 9uacon
Yucno uacos, It 1 LI i I

OTBOIHMDbIX Ha
nusyuedue pa3-
HenosB:
Teopuna 6[41 4-[3| 5[ 4|4{2|8 l40

npax'rmca—‘tl l4l2l41 4l2i—i12l 32

OcHOBOH A7 HpaKTHMYECKHX 3aHATHIH ABNAETCA TEeXHHYECKOe
OHMCaHHe H MHCTPYKUUA N0 SKCILIyaTaiuy OaaHCHPOBOUYHOIO CTaH-
Ka, TEXHONOT1A 6amaHCUPOBKH JIETaNel U Y3II0B H3AEIMii TPenpusi-
THA.

flpu noBbilmeHuy KBanuduKanuy HAPARY C yriyOsieHHBIM U3y-
yeHmeM Marepyalia KHHUCH peKOMeHAyeM CaMOCTOSATENIbHO BbIION-
HHTh NpHUBEEHHEIE HIDKe YIPaXHEHUS U JiabopatopHble pabGoTbL.

Ynpamrenue 1. TopmozHoit bapaban maccoil 25 Kr BpaijaeTcs C
yactoroit 2000 o6/mun. Haiinure 3HaveHue CJIaBHOI'O BEKTOpa XO-
OycTHMBIX AucGanaHcoB GapaGaHa npeHeOperas npu pacyere TeXHO-
JIOrHIECKUMM U 3KCIUIYaTALMOHHBIME JUCOaNaHCaMu.

Orser: D cr gon sepxn = 5000 remm, D er non mwxs = 1875 remm.

Ynpaxcnenue 2. BepxHee 3HadeHHUe IJIaBHOTO BEKTOpA AOMyCTHU-
MBIX aucOanmaHcoB poTopa 3nexTpopsurarens pasHo 8000 r.mm.
Paccrosnue oT onopel A fo nearpa mace 300 MM, 10 nepBoii [wioc-
xoctu Koppexkumu — 100 MM, 70 BTOPO# INTOCKOCTH KOPPeKHHH
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700 mm. Halinure BepxHue 3HaueHHsA OONYCTHMBIX AucOanaHCOB B
IUIOCKOCTAX KOPPEeKINH. ,
Orser:D; pon pepxu = 5333 remm, D; non mepxn = 2666 T MM.

Ynpaxnenue 3. Ilpy nepBoM NyCKe HEypPaBHOBEUIEHHOI'O POTO-
pa MHAMKATOp 3HaueHus nucbanaHca noxassisai 60 nes., a mHOMKa-
Top yraa gucbananca — yron 60° orHocurensHo mMeTkH. Ilpu BTO-
pOM TIyEKe 3TOTO poTopa ¢ mpobHOi Maccoil 10 r, ycTaHoBIeHHON
Ha pazuyce T5 MM HanpOTHB METKH, HHAMKATOPEI MOKasbiBaym 30
nen. u 120°. Haiigure rpaduyeckuM Crioco0oM 3HadeHHe ¥ yro Ha-
gansHOro aucbananca B MIOCKOCTH H3MepeHnsd.

OtBer:D y5q = 849 remm, Pyay= 30°

Ynpamnenue 4. 3naueHusi HAYATHHOTO AucHaNAHCa TPEXIUIOCKO-
CTHOTrO BeHTWIATOpa pasHo 1200 r. MM, yron aucbasaHca OTCHUTAH--
HBIA OT- CepeAyHbl IepBOH JOHACTH PaBeH 80°. Haiinure KOppexTH-
pyioiiie Maccbl, KOTOpble HeoDXOoAMMO yCTAHOBHTD Ha JIONACTAX
BeuTHIATOPA Ha paguyce 100 mm.

OrBer: Mgy = 4,37 r, My, = 12,77 1.

Ynpawnenue 5. Ilpn KoHTpone ocTaTouHOro AucGanaHca MeTo-
IOM KPYTOBOTO 00X0Ha KOHTPOJBHBEIM I'DYy30M Maccoi 2,5 T 1o pa-
auycy 120 MM nosydeHsl caenyoiye NOKa3aHUA HHIUKATOPA 3HA-
yenusa aucbanaHca B MIOCKOCTH KOPPeKIHH:

Yron gucBananca 00 45° 90° 135° 180° 225° 270° 315°
Tloxazamua unauKa-

TOpa 3HadeHMA gue- 50 62 75 63 51 41 26 40
GanaHca nedu.

Haiinute octarounbiil gucbaiaHe B TIIOCKOCTH KOPPEKIHH.
OrBer:D gor = 147 ToMmMm,

Ynpannenue 6. Porop ypaBHOBeLISH B IEPBOH IWIOCKOCTH H3Me-
peHusa rpysom maccoil 10 r, npuxperuieHHLIM Ha paguyce 75 mMm
oz yriaom 40°, a Bo BTOPoii IockoeTH Maccoi 15 r, npuxperieH-
HbIM Ha paguyce 100 mMm mog yriom 135°. PaccroAanue oT ueHTpa
Mace A0 IUIOCKOCTeil M3MepeHud COOTBeTCTBeHHO paBHO 300 m
450 mm. Hafigute riasHsiil BeKTOP ¥ I'IaBHBIA MOMEHT HAaYJIbHBIX
nucbana’coB poTopa.

Orser:D o y1aq = 1618 remm®, @or= 107,5°

Mpy aq = 585560 Temm’®, o 3 = 80°.

Ynpaxnenue 7. Hauanshpie aucGagaHChl B IOCKOCTH KOppeK-
HUH T1epBsiX 7 pOoTOpOB U3 napTuu cocrtapmwm 940, 1220, 585, 1040,
875, 1130, 1210 r-vmm. Kakoe 3HaueHue HAYAIBHBIX AucOanaHcos

cieayer NpuHATh UiA Beel napTiy poTopoB C AOCTOBLPHOCTHIO
0,95.

OrBer:D oy = 1000 ¥ 208 remm.
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JIABOPATOPHAS PABOTA N1
OmnpenesieHHe OCTATOYHOro AMCOaIaHCAa B IUIOCKOCTH KOPPEeKIHH

Ilens pab oT bl IKCIEPUMEHTAIBEHOE OIpeLieJieHye OCTaToy-
HOro OucOajiaHca B INIOCKOCTH KOPPEKIHMH Pa3IMYHBIMU MeTOOAMH,

CpeancTBa ucciaepnoBaHH ii: GalaHCUpOBOYHBIN CTa-
HOK, KOHTPOJIBHEII POTOP, KOHTPOJIBHBIE I'PY3bl, BECHI, BOCK.

Ilopadox evinoanenun paborwvi. 1. IloaroroBsre GanaHcHUpo-
BOYHBIA CTAaHOK M KOHTPOJIbHBIE pOTOp K paboTre COrjacHO HH-
CTPYKLMH 10 3KCIUTyaTalMH.

2. B miockocTn KoppeKIHH KOHTPOJBHOTO pOTOopa IpHKpenu-
Te B NPOU3BOJILHOM MecTe BOCKOBOM I'py3, Maccy KOTOPOroO BbIYUC-
ymTe o popmyne: m = 2mp ot/Tx> FI€ My o —~ Macca KOHTPOJILHO-
ro poTopa B KI'; ', — PafiHyC B INTOCKOCTH Koppelcmm B MM; m—
macca rpysa BT.

3. OnpesiesinTe OCTaTOYHYIO HeypaBHOBEIUIEHHYI0 MAacCy B IIOC-
KOCTH KOPpPEeKUHH POTOopa MO NOKa3aHUAM MHAKKaTOpa oucbanaHca
CTaHKa.

4. OnpenenuTte OCTaTOYHYI0 HeypaBHOBeUIEeHHYI0O MacCy B IUIOC-
KOCTH KOPpEeKIHH POTOpa C IIOMOLIBI0 KOHTPOJILHOI O rpy3a.

" 5. Onpenennte ocTaTOYHYI0 HeypaBHOBELIEHHYI0 Maccy B IUIOC-
KOCTH KOPPEKIM pOTOpa KPYroBHIM 00XOAOM KOHTPOJIBHOTO
rpysa.

Il pum euanua: Havepenuna no n. 3—5 nNoBTOPATH He MeHee 5 pas;
BBIYHCIINTh CPpeIHHe 3HaAYeHHA OCTaTOYHOMR HeypaBHOBEIUIEHHOCTH 1A KaKao-

ro merona KOHTPOJIA,
CpaBHHTe HOoJIyueHHbIe pe3y.rm’ra1'bl C MacCoil BOCKOBOI'O rpy-

3a, cnenaffrre BBIBOZ O TOYHOCTH U TPYAOEMKOCTH HCCJIENOBaHHbIX
MeTOL OB KOHTPOJIA OCTaTOYHOI'O nuc6ananca.

JIABOPATOPHAA PABOTA N2

OpHOMIOCKOCTHAA 6anancnp03 Ka

llens pab orT 5l 3KCIEPUMEHTAIIBHOE HCCIIEAOBaHNE METO-
OB OJHOILIOCKOCTHOH GallaHCMPOBKH.

CpenmcTBa HcclnepnoBaHH ik 6alaHCUPOBOYHRIN CTa-
HOK, KOHTPONBHBIH POTOpP, KOHTPOJIbHLIE Tpy3bl, BEChI, BOCK, npor-
pPaMMMpyeMBIif MUKPOKAIbKYJIATOP.

Iopadok evinoanenus paborui. 1. [logroTroBbTe HanaHCHpOBOY-
HBIN CTaHOK ¥ KOHTPOJILHBIN pOTOp K paboTe COTacHO HHCTPY KIIHH
MO 3KCIUIyaTalluH.

2. B neBoi rockocTH Koppem.mu KOHTPOJIBHOTO POTOpa MpH-
KpelnnuTe B IIPOHU3BOJILHOM MecTe BOCKOBOH rpys, Macca KoOTOpOro
B 25 pa3 6onbllle OCTATOYHOM HeypaBHOBEIIEHHON Macchl poTopa B
3TOM mwrockocTd. OpraHbl ynpaBjeHHA MMyJsTa CTaHKa, MUCNOJb3y-
e€Mble JJIA UCKIIIOYEHHA BIIMAHUA IUIOCKOCTEH KOppeKLWH, MpHuBe-
IuTe B HICXOQHOE COCTOAHUE AJIA HACTP OMKH,
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3. Omnpenenure HavaNbHBIN JUCQAIAHC B JIeBOM IUIOCKOCTH Me-
TOZOM aMIUIMTYA. BeluncinTe M OTBeCchTe BOCKOBYK KOpPpeKTH-
pyiomyio Mmaccy. IIpoBenure koppexTupoBky Macc. Omnpepenure
OCTaTOYHBIH [MCOAIaHC MO IIOKa3aHWAM MHAMKATopa CTaHKa.

4. Onpepenure HayaIbHBIN mMucGaNaHC B JIEBOH IUTOCKOCTH CHO-
coboM Tpex mycKoB. Berumcnure no npukiagHoi nporpamMe 3.1.
(cM. c. 74) n oTBechTe BOCKOBYI0 KOPPEeKTHPYIOIIy0 Maccy. [Tpo-
BEeAUTEe KOPPEeKTHPOBKY Macc. Onpenennte OCTaTOYHBIN aucOanaHc
M0 NOKa3aHUAM HHAMKATOpa CTaHKa.

5. Onpenenure HavyaJIbHLIN AUCOAIAHC B JIEBOM [IOCKOCTH METO-
oM aMiunTynd # ¢as. Beruncnnrte rpadpuuecky u 0OTBEChTe BOCKO-
BYI0 KOpPpeKTHpyoIly Maccy. [IpoBenutre KOppeKTHPOBKY Macc.
OmpenennTe OCTAaTOYHBIN AMCOAIaHC M0 NMOKa3aHHUAM MHAUKATOPAa
CTaHKa.

IIpumeuanusn: PaGorsi mo n. 4 u 5 BLINOIHATD NOCIIE NTPUBENEHHUA Op-
TaHOB YIIDaBJIeHHA IIyNAbTa CTAHKA U KOHTPOJNBHOI'O POTOPA B HCXOOHOE COCTOR~
HHe COTJIacHo II. 2.

Ocrarounsie gucbanaHce! no n. 3, 4, 5 onpenenATs Ha NOIHOCTHI0 HACTPO-
€HHOM CTaHKe, T.e. OpraHbl yHnpaBJ/IeHNHA IIYIbTOM HOMKHBbI HAXOOHTHCA B ITO-
JIO’KeHMH YKA3aHHOM B KapTe HACTPOMKM CTaHKa Ha 0allaHCHPOBKY KOHTPOIb-
HOro poropa. 3HaueHHA HAYAILHbIX H OCTATOYHBIX nnc6anaﬂcos 3aIIMCcChlBaTH B
GIOKHOT.

6. Borumciure ko3dduumeHTH! yMeHbleHuA AucHGanaHca IS
KDKAOro Mcciaenyemoro meropa. CpenaitTe BLIBOA O TOYHOCTH H
TPYAOEMKOCTH METOZ0B OTHOIUIOCKOCTHOM 0aNaHCUPOBKH.

JIABOPATOPHASA PABOTA Ne3

PaspneneHne miockocTeil KOppeKUMM

Ilenr pab oTBhl: IKCIEPUMEHTAIILHOE UCCIIeOBAaHHE CIIOCO-
60B pasyeneHnus WIOCKOCTEH KOppeKIuH.

CpencTBa MccnepnoBaHH ii: 6aTaHCUPOBOYHEI! CTa-
HOK, KOHTPOJbHbIH POTOP, BeCchl, BOCK.

Ilopaodox evinoanenun paborsi. 1. [loproroesre 6anaHCHPOBOY-
HBI¥ CTaHOK M KOHTPOJBHEIM POTOP K paboTe COrIaCHO MHCTPY KIHH
I10 3KCIUIYyaTalHH.

2. OpraHbl ynpaBJjIeHUs yJbTa CTAHKa, UCNIOIb3yeMble 1A HC-
KII0UeHHA BIIMAHHUA IUIOCKOCTEH KOpPPEeKLMH, MPUBEAUTE B UCXOI-
HOe COCTOsIHMe IJIA HAcTPOiHKH. M3roTroBnTe 1Ba BOCKOBLIX Ipy3a
maccoil B 25 pas Gonblile OCTaTOUHOl HeypaBHOBEHIEHHOH MacChl
KOHTPOJIBHOTO pOTOpa.

3. Ilarts pa3 pa3menuTe IIOCKOCTH KOpPPEKUUH IJIA ABYX IUTOC-
KOCTHOH OanmaHcupoBkH. Kaxapiil pas, u3MeHsAA IMOJIOKEHHe 3THX
IUIOCKOCTEH M0 AJIMHe pOoTopa TaKHUM 00pa3oM, UTOGhI paccTosHHe
MeXZy KpaiHUMH IUIOCKOCTAMH KOPPEKUMHM OTHOCHIIOCh K TEKy-
mEeMy PacCTOAHHIO MEXAY IUIocKOoCTAMHM kak 1 : 5 :10: 15 : 20.

4. Boruucnure ko3 dummenTsl yMeHbILIEHUA B3aMMHOrO BIIMSA-
HUA IUIOCKOCTeH KOPPeKIHHM JJIA IIATH I0JIOKEHUH IUIOCKOCTel Ha
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potope. Iloctpoiite rpaduueckyio 3aBUCUMOCTS NOJIYUSHHBIX K03(-
{duIenToB oT OTHOHIeHUd paccTosHui. Onpenenurte o0HacTh UpH-
MEHEHWA WCCIeIOBAHHOTO crnocoba pa3sgeiieHMsA IUIOCKOCTEH Kop-
pexKIH.

5. PasnenuTe IUIOCKOCTH AJIA CTATUKO-MOMEHTHOMN GamaHCHpOB-
¥H. Bormcennte x03dhumedTsl yMEHbIIeHUA B3aUMHOIO BITHAHHNA.

6. CpasHuTe UCCAETOBAMHBIE CNIOCOOLI HACTPOUKH H OUPEIey-
Te 00JIaCTH MX MPUMEHEeHHNH.

Ana pampHeluero mnoBbinieHNA NPO(ECCHOHATILHOIO YPOBHA
pexoMeHayem Bam ocBoUTh HeoDXOmuMMBle pa3fAesnnl MoHorpadmn:
”OcHoBH Danarcuposounoil Texuuku”:T.1,2. Ilog pen. n-pa TexH.
Hayx mpod. B.A. UlenetnnsHuxoBa. M.: ’MamuHocTpoenye”,
1975 r.
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CITMCOK HOPMATHBHOM TUTEPATYPb!

MEXAYHAPOIHbBIE CTAHIOAPTH!
1O EAJIAHCHPOBKE POTOPOB

1.'I1SO* 1940. KayecTtBo 6anaHCHMPOBKM BpPallalOiXCA KECTKHX TeJl
(1973).

2. ISO 1925. Tepmrmonorus Ganancuposku (1974 r.).

3. ISO 2953. BanascupoBOuHbIe MAIIHHBI — ONMMCaHue U oeHka (1975 r.).
4. IS0 5406. Banancuposka rubkux poropos (1980r.).

T'OCYIIAPCTBEHHBIE CTAHIIAPTHI COIO3A CCP
HO FAJIAHCHPOBKE POTOPOB

1. F'OCT 19534—74. BanancupoBRKa BpailaloIHXCs Tel. TepMuHbI.
2. TOCT 20075—-74 Crauxu GajaHcupoBoutisie. OCHOBHBIC ITADABMETPRI H
pa3Mepsl.
3. I'OCT 20076—74. Cranku 6anancuposoussie. HopMb! TOYHOCTH.
4. TOCT 22061—76. CucreMa KJIaccOB TOMHOCTH GanamcupobBkH., OcHOB-
Hble TONOYKeHUA.
5. FOCT 12327—79. Maiuunn! 3/leKTpHuecKie Bpamaonpecs. Ocrarousnre
nucbanakckl poTopoB. HOPMBI B MeTONE! H3MepeHHil.
6. TOCT 24346—80. Bubpauus. TepMHUHEL i onpefenesns.
7. TOCT 25466—82. BuGpaumn. Poropsr ru6kue napoTypOHBHEIX arpera
T0B. Tpebopanuna K GanancupoBke.

*MeXHyHapOoXHa# OPradu3aiMa 10 CTaHapTHIAHUHA.
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IMPOU3BOINCTBEHHOE U3JAHUE

Muxaun Edumosuy JleBur
Banentin Muxaiiniosuu Pernkenxon
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Pepaktop JLI. CTporanos

XynoxecrBenusnit pegakTop C.C. Bopguuy

Tlepenner xygoxuuxa AA.MuxaiinoBa
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