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Bregenue

KayecTBo 6a1aHCHUPOBKHU XECTKOro POTOpA OINPEAEISIOT B IIpoLiecce MTPOBEeHHUs MpoLeyphl OanaH-
cupoBky B cootBeTcTBUH ¢ TOCT 22061 mo pe3syabraraM U3MepeHUil ocratoyHoro AucbanaHca. IOTH
U3MEpPEeHUST MOryT COAEpXaTh MOrpeliHOCTH CaMoif pa3sHooOpa3HOi MPUPOIBI, 4TO BHI3BIBAET HEOOXOMHU-
MOCTb UX y4eTa Bt GOpMUPOBAHUS OKOHYATENbHOTO 3aK/IIOYEHUS O KaYecTBE NpoBeAeHHOH OaaHCHPOB-
kd. B HacrosiuieM craHIapTe yKasaHbl HauboJsiee TUIMHAYHBIE BMABI OIPEIIHOCTEM, a Takke (GakTophl, HX
BBI3BIBAIOLUME, U NAHBl PEKOMEHAALMM II0 OlLleHKe S3TMX IorpeurHocreit. KpoMme Toro, mpencraBieH
00O0OLLIEHHBIII METO/ OLICHKM OCTAaTOYHOIO AvcOasaHca B IIPUCYTCTBUM YKa3aHHbIX (akTOpOB.
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MEXTOCYJAXIAPCTBEHHHEBGB M CTAHIAPT

BnOpauns
TPEBOBAHMA K KAYECTBY BAJIAHCUPOBKH XKXECTKHX POTOPOB
Yacrtsr 2
Yuer norpemmocTeii OneHKH 0CTATOIHOIO Ancéananca

Mechanical vibration. Balance quality requirements of rigid rotors.
Part 2. Balance errors

Hara ssegenms 2001—01—01

1 ObaacTp npumMeHeHBs

Hacrosumit cTraHgapT yCTaHaBJIMBaeT METOXBI OMpEAEHCHHS MOTPEIIHOCTEN ONEHKH OCTATOYHOro
nucbanaHca (nanee — MOrpeliHOCTH GaJlaHCHPOBKHU) XXECTKHX POTOPOB (ajiee — pOTOphl), a TAKXKe yCIo-
BUSI NPUEMKH DOTOPOB B COOTBETCTBMU ¢ TpeGoBaHusmu I'OCT 22061 npu Haiuyud IOrpeLHOCTEM
OaiaHCUpPOBKH.

2 HopmaTnBHBIE CCHUIKH

B nHacrosiiem cTaHmapTe MCTONb30BAHBI CCBUIKH Ha CIEAYIOLIME CTAHAAPTHL:

FOCT 16504—81 CucTeMa rocysapCTBeHHBIX MCHBITAHWI MpORyKUMH. HcrbiTaHusa v KOHTpoSb
KauecTBa MpoRyKUUU. OCHOBHBIE TEPMHUHBL M OTIPEACICHUS

TOCT 19534—74 banaHcupoBka Bpawawowmxcst teJi. TepMUHB!

TOCT 22061—76 Mamuue! 1 TexHONAOTHYECKoe obopynoBaHue. CucTeMa KacCOB TOUHOCTH GajaH-
cupoBKyu. OCHOBHBIE MTOJIOKEHUS

3 Onpenenenus

B HacTosiuzeM crannapre npumensiioT TepMuHbl o FOCT 16504 u TOCT 19534.

4 Buapl norpemHocreii 6aiaHCHPOBKH

ITorpemHocTh GajlaHCUPOBKY MPEACTAaBASIET coOON Pa3sHOCTh MEXIY OCTATOYHBIM QUCOalaHCOM
POTOpa WM ero OLEHKOIl, MOJYyYeHHOH B Xo4e GaNaHCHPOBKHM!), T. e. ABJSETCS BEeKTOPHOI BeJIMYMHOIL.
[MorpemHocTy 6aTaHCUPOBKYU MOAPAIAETSIOT HA CHEAYIOHIYE BUNBL

a) cucTeMaTHyecKas OIPELIHOCTh — HE U3MEHsieTCss OT UBMEPEHHUSI K U3MEPEHUIO, IIPOBONUMEIX B
OJHUX M TeX X€ YCIOBUAX; €€ MOAYJIb W YroJ MOTYT ObIThb OLIEHEHB! IIOCPEACTBOM JIMOO pacyeta, 11bo
U3MEpeHUS;

0) ciyvaiiHas IMOIPEIIHOCTE — €€ MOIYJIb M YIoJ M3MEHSIOTCS HENpeacKasyeMbIM o0pasoM Iyist
Pas’IUYHBIX ITyCKOB IPY OIHUX U T€X XK€ YCJIOBUSX.

D Crnenyer uMeTs B Buy, YTO B TIPOMEXYTKE MEXIy GanaHCHPOBKO} POTOPA M HAYAIOM €ro SKCIUIYaTalldM
nucOayiaHe poTopa MOXET U3MEHMTHCS!, HAIPUMEP B Pe3y/IbTaTe TPAaHCNOPTUPOBKU. Takue M3MeHEeHMA He OTHOCAT K
MOrpelHOCTAM OaTaHCUPOBKH, OJHAKO HX, ITO BOSMOXHOCTH, TAKXe C/IeAyeT OLEHHBATh M YYUTHIBATh NPU NPUEMKE
pOTOpA B COOTBETCTBHHM C BLIOPDAHHBIM KPHUTEPHEM.

H3namme opuuuarbHoe
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Huxe mpuBeneH NepeyeHb MPUYKH BO3HUKHOBEHUS MorperiHocreitl.

Wx pasneneHue 1o BUAAM BBI3BIBAEMBIX [OTPEHIHOCTEH SBNSIETCS YCIOBHBIM U 32BUCUT OT HCIIOJIb-
3yeMOU TeXHOJOTHU GalaHCUPOBKU (Ha GaaHCHPOBOYHEIX CTAHKAX, HA MECTEe YCTAHOBKM, C MCIIONIb30BA-
HUEM JIOTIOJIHUTEJIBHBIX IPUCITOCO0IeHMIE, OaaHCUPOBKA pOTOpa B cOope WM IO YaCTSIM U T. IL.).

HexoTopbie U3 norpemyHocTeit 6oiee moapoOHO OGCYXICHBI B IIPIIIOXKEHUHN A.

4.1 CucremaTHiecKne NOTpeImHOCTH

CHCTEeMaTMYECKUE MOTPEITHOCTH MOTYT OBITh BbI3BaHBI:

a) nucOanaHCcoM IMPUBOJHOrO Bajia GAJAHCHPOBOYHOIO CTAHKA;

0) mucOaaHCOM OIpaBKH;

B) paguaJbHBIMU M OCEBHIMM OMEHMSIMM IeTajleil MpUBola HA OCH Bajia pOTOPA;

) pagydaJbHBIMU M OCEBBIMU OUEHUSIMU IeTasieil, NCITOMB3YeMbIX JJIST KPeIUIeHWsI COCTABHBIX YacTeit
poTopa, Wix onpaBku (cM. 5.2);

J) HECOOCHOCTBIO Lard poTopa U NMOBEPXHOCTU OINOPHI, UCIIONb3yeMON I1pU OajaHCUpOBKE;

€) paguanbHbIMY U OCEBBIMM OMEHMSIMH B MMOAUIMITHUKAX KAYEHWUsI, KOTOpble HE WUCMIOAL3YIOT NpHU
3KCIUyaralliy poTopa, a NPUMEHSIIOT TOJIBKO JUIT YCTAHOBKHM POTOpPA Ha 6anchnposqu0M CTaHKe,

X) pagvaibHbIMA M OCEBbIMU OMEHUSIMU BpalAIoIIMXcd Konel (M UX JOPOXEK) NMOAIUUNHUKOB
KadyeHus , NCITONB3YEMbIX ITPU IKCILIyaTalMN, KOTOPLIC YCTAHABIMBAIOT IIOCIE Ganancupomm;

3) nucOaTaHCOM, BBI3BIBAEMBIM IIIIOHKON WU LINOHOYHOK KAHABKOIA;

M) OCTATOYHBIM MAarHeTU3MOM POTOpA WX OIPaBKH;

K) TTOTPEIIHOCTSIMU, BEI3LIBAEMBIMM ITOBTOPHOI COOpKOM poTOpa;

J) MOTPELIHOCTSIMY, BBI3BIBAEMbIMY OaTAHCMPOBOYHBIMU MIPUCIIOCOOICHUAMY;

M) pasHULIEH B MTOCAJOYHBIX AMAMeTpax BaJia poTopa U GaIAHCHPOBOYHOM OIPABKY;

H) nedexramMu KapIaHHBIX COCIUHEHUMN.

4.2 CaywaiiHble OOrpemiHOCTH

CiyqaiiHble MOTPEIIHOCTU MOTYT ObITh BbI3BAHLI:

a) HEIUIOTHOM ITocankoi aeranei;

6) 3axBayeHHBIMU IMPU BpalIEHNUH POTOPa XUAKHUMY WIHA TBEPIAbIMU YaCTHLAMH;

B) BJIMSHHUEM TeMIIEPaTYpPHBIX 3¢ HEKTOB;

I) BIAUSIHUEM COIPOTUBJICHUS BO3LYXa;

II) WMCIONb30BAHMEM JUIsi COENUHEHUS C TPUBOAOM MY(QT C 3a30pOM;

€) NporuOoM TsOKeJIBIX POTOPOB B COCTOAHUU MOKOS BCAGUCTBUE BIMSIHUS CHJIbI TSXKECTH.

W3 ymcna ciyyaiHBRIX MOTpEeUIHOCTEH BBIOEASIOT TaKue, Ui KOTOPLIX MOXHO 3apaHee OUEHUTh
MAaKCHMAJIBHOE 3HAYEHME MOIY/ISA, HO YIoJl KOTOPhIX OCTAETCSI HEU3BECTHBIMY;

X) 3a30pBI B COENUHEHMSIX, KOTOPBIE NOC]E NPOBEAEHUs! MpoLeNyphl 6alaHCHPOBKH JOJDKHEI ObITH
pa3o0paHsr;

3) YBeJMMEHHBIA 3a30p B KAPJAHHBIX COEIUHEHMSX;

M) NOBBLILEHHBIN 3a30p Ha ONpaBKe WIH Bajy;

K) KOHCTPYKTHBHBIE HJIM IIPOM3BOJACTBEHHbBIE JOMYCKH;

JI) KCUEHTPHCHTET POJMKOB ONOPHl OaTaHCHMPOBOYHOIO CTAHKA, €CIM UX AMAMeTpbl PaBHbl MM
63Ky quaMeTpy uHandsl poTopa WIM UX OTHOLIEHWE COCTABSIET LIEJIOE YHUCIIO.

5 Ouenku nmorpemzocTeid

5.1 Ob0ume monoxenns

IMorpemHocTy GaNaHCUPOBKH, BBHI3bIBAEMble GATaHCHPOBOYHBIM OOOpPYNOBAHHMEM W ANITapaTypoi,
MOTYT BO3pacTaTh B 3aBUCHMOCTM OT 3HayeHus aucObananca. [loaTroMy HeoGXOOUMO NMpeANpUHUMATEL BCe
YCHJIUS JUTS U3rOTOBJIEHHMS POTOpPAa C MUHMMAaNbHBIM MCXOIHBIM AucbanaHcoM. KpoMe Toro, npu anamuse
IIPYYHH TOSIBIEHMS QUcOaanca Ha CTaAuK [POEKTUPOBAHKUS MOXHO OTPaHHYUTh BJIUSTHUE HEKOTOPHIX U3
3THX TIPMYMH, HANpuMep OOBENNHSS HECKONBLKO 9JIEMEHTOB B OAMH WIM YMEHbUIAS HOIYCKM 3a30pPOB.
CrenyeT cpaBHUTb pacXolibl, BEI3bIBAEMbIlEe NPUHATHEM GoJliee KEeCTKHX TOMYCKOB, ¢ BBIFOLOM, NOJyIaeMoi

1) Bknag B norpeinHocTs GataHCHPOBKM BHOCAT TAKXKE MOrPEIIHOCTH H3MEPHTENBHOI cucTeMbl. OHM He 3aBHCAT
OT GaJIaHCHPYEMOTO POTOPA M JOJDKHBI OBIThH OTIPEACICHBI M, TI0O BO3MOXHOCTH, CBeACHB K MUHVMYMY 10 NPOBEACHHUS
MpoueAypsi 6aNaHCHPOBKH; OJHAKO HECKOMIIEHCHPOBAHHBIE TTOTPEIHOCTH U3MEPUTEABHON CHCTEMbI TAKXKE JOIKHBL
OBITH MIPUHATH BO BHUMaHHE TIPH OLIcHKE 0o0uIeH MMOrpellHOCTH 6anaHCHPOBKH.

2) B aHrnosA3pIMHON JIATEpaType TaKue TOTPENIHOCTH HashIBAIOT «CKANSAPHbIMHK»> (scalar errors), nmoapasyMesasi,
YTO i1 lIaHHOﬁ TIOTPEUIHOCTY ONPEACIICHO TOJALKO OJHO, CKAUBIPHOE 3HAYECHUE, XOTA IO «CKaﬁﬂpHOﬁ TIOTPeUIHOCTBLIO»
NMOHMMAIOT Ha CAMOM Jiesle BEKTOPHYIO BEJIMYUKMHY.

2
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OT JIyYIlle YpaBHOBELIEHHOCTH poTopa. Ecnu ynomsiHyThle NMPUYMHBL MOSBIEHUS ucGaiaHca YCTPaHUTh
WIH OTrpaHHYUTh OO MPUEMIIEMOTrO YPOBHSI HE YAAETCS, XEIATCJNbHO OLECHMUTb BIMSHUE STUX NPHIMH
PaCYCTHBIM MCTOIOM.
5.2 IlorpemnocTi GANAHCHPOBKH BC/IGNCTBIE NOCAIKHM JETANEH C 0CEBHIM H PATMAIBLHLIM SKCIHCHTPHCHTETOM
Ecnu nonHoCThIO ypaBHOBELIEHHBIE JETATM POTOPA YCTAHABIMBAKIOT ¢ 3KCHEHTPUCUTETOM IO OTHO-
LIEHUIO K OCH BIA POTOPA, OCTATOYHbIH cTaThyeckuit nucbananc Ug 6ynet paBeH NMPOM3BEAEHHIO MACChl
m IeTA Ha 3KCUEHTPHCHUTET €:

Us = me. M

JIOTNONMHUTENBHEIT MOMEHTHbBINA AMCOaNaHC TIOSIBJISAIETCS, €CIM JAHHYIO NETAibh YCTAHABIMBAIOT C
3KCHEHTPUCUTETOM B IUTOCKOCTH (MEPHNEHAMKYISIDHON K OCH BpallleHHA), He MPOXOMAIIEH Yepe3 HEHTD
Mmacc poropa. IIpumaeM yem Gosbilie 6yAEeT pacCTOSHUE OT LEHTpa Mace, TeM GoJiblle GyneT mopoXaAaeMblit
MOMEHTHBIA JucbanaHc.

Ecny mosHOCTRIO YpaBHOBELICHHYIO JETallb YCTAHABIMBAIOT TAKUM OOpPA3oM, YTO €€ [JaBHAasi OChb
HHEPLMY IIEpECEKAETCA € OChIO Bajla pOTOpa, HO €€ LIEHTP Macc JIEXUT Ha OCH pOTOopa, IaHHast JeTajlb OyaeT
BHOCUTb YMCTO MOMEHTHBIA auc6ananc. JUis1 HeGONBLIMX YIMOBBIX OTKJIOHEHHMH Ay Pe3yJbTHPYIOLIWH
MoMeHTHBIA nucbananc Dy 6yner NpuONIU3UTENBHO paBeH NPOM3BEAECHUIO PA3HOCTU MEXIY MOMEHTaMuU
MHEPLUM OTHOCHTEIBHO IONEPEYHON OCH, NMPOXOAALIEH Yepe3 UEHTP Macc AeTatd, [y U OTHOCHUTENBHO
BbILIEYIIOMSHYTOM DJIABHOM OCH MHEPLHHM [, HA Yrol Ay B panvaHax:

Do~ (Iy— 1) Ay . @)

(laHHOE MONOXEHME CIPABEIIMBO TOJNBKO JUIsI AETAJNIC, Ybsl [IOBEPXHOCTD IpeAcTaBiseT coboi Teno
BpallUEHUA.)

Ecnu umeer MecTo Kak pagvalbHBIA, TAK U OCEBON SKCHEHTPUCUTET, KAXKIYIO MOrPeIIHOCTD CICAYET
PacCYMTHIBATD MO OTACIBHOCTH C YYETOM TOI'O MECTa, [[ie OHA MPOSBIAETCSA: Ha OMope WIH B IUIOCKOCTH
KOPPEKIMH, — C ITOCAEIYIOUMM BEKTOPHBIM CYMMHMPOBAHHUEM.

5.3 Onenka norpemsocreil B nponecce HAIAHCHPOBKYM HA DANAHNCHPOBOTHOM CTAHKE

[Ipu GanaHcupoBke Ha 6GaTaHCUPOBOYHOM CTAHKE MOrPELIHOCTH GaJlaHCHUPOBKH MOTYT 3aBHCETh OT
TUIA pOTOpa, crocoba ONMUpaHUsl U NPUBOLA POTOPA, KOHCTPYKLMHM OMOpbl GaJlaHCMPOBOYHOIO CTaHKA
(TTOALUMITHUKY, JOTOJTHUTENBHBIE OTIOPBL K T. I.), CUCTEMBI IPeoOpa30BaHMA U CYHUTHIBAHUA KOJeOaHUIA.
OnpenenuB UCTOYHUK HAUOONMBIUKX OIIMGOK, MOXHO BITOCHEACTBUU JINOO YMEHBIIUTH €r0 BO3ICHCTBHE,
JIn60 TPOM3BECTU COOTBETCTBYIOLLYIO KOPPEKLIMIO IIPH pacyeTe ocTaToyHoro aucbanaHca.

CucreMaTiyeckye MorpelrHocTd 6aaHCUpOBOYHOrO CTAHKA MOJUKHBI ObITh YCTPAHEHBI WIM CKOpP-
PEKTUPOBAaHE, a CIy4aiHble MOTPELIHOCTM He NOJDKHBI IIPEBBILIATH ITOpOra YyBCTBUTEJNBHOCTH HAHHOTO
craHka no gucbanascy. Eciu onieHKy morpeluHocty 6a1aHCUpOBKY MTPOBOIAT Ha GaITaHCMPOBOYHOM CTaHKE
B YCJIOBHSIX, KOLIA MACCa POTOpa WIK PACIIONIOXEHUE U3MEPUTEIbHBIX [UIOCKOCTEH 3HAYUTENHHO OTIMYa-
I0TCSI OT MIMEBILMX MECTO IIPH UCITBITAHUAX 621aHCUPOBOYHOTO CTAHKA, CIeAYeT IIPOBECTH NONOIHUTEbHBIE
UCIBITAHUS C MCITOJb30BAHUEM JHaHHOTO POTOPA, ¢ TeM YTOOBI OMpPENENUTh [TOPOr YYBCTBUTEIbHOCTH 10
JcbanaHcy Wi 3aJaHHOTO PACITONIOXECHUA U3MEPUTENbHBIX TUTIOCKOCTEH.

5.4 DkcnepuMeHTaNbLHAA OLIEHKA CHYYaiiHbIX MOrpemHocTei

Ecnu ects mpearnofoXeHMsT O HATMYMM 3HAYMTENbHBIX CIyYaliiHBIX MOTPELIHOCTEH, HEOGXOAUMO
IPOU3BECTH HECKOJBKO IIYCKOB UISL OLEHKH 3HaYeHUI 3TUX rmorpewtHocteil. [Ipu 3TOM BaxXHO yOeauUThCs,
4YTO CJy4aiiHble OWIMOKKM Ha caMOM HeNe SBIAIOTCS CHy4alHpIMM I KaXIOro Mycka (Hampumep,
yCTaHABIMBAsI Pa3IMYHbIC HAavyaJbHBIE YIVIOBBIE IOJOXEHHUS pOTOpa IPY KaXIOM IyCKe).

3HayeHNe IOTPELIHOCTH MOXET OBITh ONpeHe/NeHO MOCPEICTBOM CTaHOAPTHHIX CTaTHUCTUYECKHX
npoueayp. B GonplivHCTBE ciiyyaeB MOXHO PEKOMEHIOBAThH CIEXYIOLUMIA e
MpUOIMIKEHHBIN pacyer. / \

Ha rpaduke OTKna/BIBAIOT U3MEPEHHBIE BEKTOPBI OCTATOMHOIO Auc- | A4 ¥ )
fanaHca U onpelensior cpeauuit Bekrop OA4 Iuis Bcex IMyckoB (pUCYHOK 1). \\ X

OnuCHIBAIOT OKPY:KHOCTH MMHMMAJIBHOTO pajuyca ¢ LIEHTPOM B TOYKE K

\,

A, 0XBaTBHIBAIOLLYIO BCe TOYKY U3MepeHUi. BekTop OA npencrasisieT coboit 0
OLICHKY OCTaTOYHOro qucbajiaHca, a paguyc OKPYXKHOCTH MOXET CIYXUTb B

KayecTBe OLEHKH MaKCUMAAbHOM MOTPEIIHOCTH IPY €ANHUYHOM U3MEPe-  PycyHok | — Mameperye
HUY. TOYHOCTH NAHHOTO METOAA ITOBBIILAETCS C YBEJIMYSHUEM YHCIa TMyC- BEKTOpA OCTATOYHOTO
KOB. nucbanaHca uis ciayqas

B HekoTOphIX cny4yasx, HanpUMep KOrga ogHa K3 TO4YeK JIEXWUT Ha CIy4aitHOM TIOTPEIIHOCTH
60JBLIOM PACCTOSIHUM OT APYT'MX, OLIEHKA MTOTPELIHOCTH MOXET ITOTYYUTHCS
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2 3 HeoNnpapBIaHHO O0JIbIIOM. 30ech 11 OTIPEACNEHHUS TIOTpel-
HOCTH MOXET 1oTpeboBaThcsi Ooiee OeTAIbHBIA aHAINS.
A C B 5.5 DkcoepuMeHTANbHAA ONEHKA CHCTEMATHYECKHX T0-
rpemHocTei
BoJBIUIMHCTBO  CUCTEMATHYECKUX  IMOIpelIHocTeid
4 MOXET OBITh OOHAPYKEHO IMOCPEACTBOM UHIEKCHOM GanaH-

CUPOBKM, 3aKJIOYAIOLIEHCS B CIEIYIOLIEM. POTOp TIonepe-
ME€HHO YCTAHABIMBAIOT B JIBYX VIJOBLHIX ITOJOXCHUSAX

! 5 (OTHOCUTENBHO TIPUMBOAA WM ONPABKH), OTIAYAIOI{HAXCSH
0 Ipyr oT apyra Ha 180°. B 060mX IMOJI0XKEHHUSIX TIO HECKONIBKY

1 — BeKTOp CpEHHX 3HACHHIE [Tl POTOpA, YCTa- pas usMepstior aucbanaHc. Ecou Bextopbl OA 1 OB, kak
HoB/IEeHHOTO Nox yriom (°; 2 — BeKTOp ocTaToy- N300paxXeHo Ha PUCYHKE 2, MPEeACTABASIOT cOo00M cpepHue
3Horo Iucbananca poropa (yronsycmﬂonm 0°); BEKTOpHI AMcOaaHca poTopa s 3THX JIBYX ITOJOXEHMH,
— BEKTOp OCTATOYHOro nucbanaHca poTopa v - -
(YTt yoTaHOBKH 180°); 4 — BEKTOp CpEMHIX 3Ha- IUs1 K@XIOoW M3MEepUTEeIbHOM IUIOCKOCTH MOXET OBITh IO
YeHWil WIS POTOpA, YCTAHOBJIEHHOTO IIOR YIIOM CTpOEHA MuarpaMma, rie Touka C COOTBETCTBYET CepeauHe
180°; 5 — BeKTOp CHCTEMATHUECKO! MOIPELHOCTH paccrossHusT AB. Torma Bexktop OC 6GymeT IpeacTaBiATh

c000#i BEKTOpP CHCTEMATHYECKOM OLUOKH, a BeKTOpbl CA M
CB — BeKTOpbl OCTATOYHBIX AUCOATAHCOB poTOpa JUISL Ha-
YayNbpHBIX TIOJIOXeHH# poropa mox yriom 0° u 180° coorsert-
CTBEHHO.

PucyHox 2 — M3amepeHue BeKTopa
OCTaTOYHOro AucOaiaHca s cIy4ast
CUCTEMATHYECKON ITOTPELIHOCTU

IlpvMedaHHe— BoNUcaHHOM IIPOLEAYPE NTPEATIONAraI0oCh, YTO IIPH YCTAHOBKE B HAYAIBHOE HOJOXECHHE
POTOp MOBOP3YMBACTCS OTHOCHTENLHO OTMeTYMKA (haskl. Ecam Xe ronoxeHne oTMeTduKa ¢asel 0CTaeTcsA HEM3MEHHBIM
OTHOCHTEJIHO YIJIOBOTO HOJNIOXEeHMA poropa, Bektop OC GyneT npeacTaBnsTh co0OM OCTaTOMHBIN [achaiaHc poropa,
a BekTopsl CA 1 CB — cucreMaTyecKie IOrpeIHOCTH WA IBYX HayalbHLIX IOJOXEHUH OTMeTYMKa dasbl.

6 Onpenenenne obmeil NOrpemMHOCTA HAIAHCAPOBKH

CucTeMaTHMeCKast ITOIPeIHOCTh, aMIUIMTYAa M (pa3a KOTOpOI M3BECTHBI, MOXET ObITh YCTpaHeHa,
HanpuMep IMOCPENCTBOM YCTAHOBKM BPEMEHHBIX KOPPEKTUPYIOLUIMX MAacC B Ipolecce OamaHCUPOBKU WM
Xe [yTeM MaTeMaTH4ecKoif KOpPeKIUHH pe3yapTaToB. ECiny cucTeMaTHyecKUe MOrpeilHOCTA He YCTPaHEeHbI
WIA He MOTYT ObITb YCTpaHEHBl KAKMM-JTHGO M3 3TUX CHOCO0OB, OHM NOJDKHBI OBITh OOBEeHMHEHBI, KaK
MOKa3aHO HUXE, CO.CAydalHBIMUH U CKaJIAPHBIMH ITOIPEIHOCTSIMH.

IMyctb | A U;| — Momyms HECKOPPEKTUPOBAHHOM TOTPEIIHOCTH, BBI3bIBAEMOIt KAKOH-THO0 NPUYKHOIA,

MPEeANOYTUTEbHO OLIEHEHHOM) C JOCTATOYHOW KOBEPUTENBHON BEPOSTHOCTHIO; A U — obluast HecKoppek-
THPOBAHHAs IOTPEILNHOCTh. TOorga rapaHTUPOBAHHYIO OLEHKY OOIIel MOTrpelHOCTH MOXHO MOTYyYUTh 110
hopmye

AU=3AU]. (3)

Haxe B ciyyae Hanbosree HeOAArOMPHATHOTO COUSTAHHA TTOIPELUIHOCTEH OT pa3TMYHbIX HCTOYHHUKOB
UCIOJIB30BaHKE JAHHOTO 3HAYEHMUS B COOTBETCTBUM C KpUTEPHEM, IIPUBEIEHHBIM B pasjiesie 7, obecreyrnpaeT
MpHUeMIIEMOe KaueCTBO pOTOpa.

®opmyna (3) ocHoBaHa Ha HanboJIee NMECCUMUCTUYHOM IIPEAIIONOKEHHH, YTO BCe HECKOPPEKTHPO-
BaHHBIE ITOTPELIHOCTH UMEIOT OIHY U Ty Xe a3y U, cleJoBaTesbHO, JOJDKHBI CKIanbIBaThes anrebpanyec-
KH.

Eciyn o6HapyXuBaeTcsi, YTO IIpH HMCIIOb30BaHUM JaHHOH opMyJibl B COOTBETCTBUM C KPHTEPUSIMU
paznena 7 olmasi HECKOPPEKTUPOBAHHAS TTOTPEINHOCTh OYIET BbI3BIBATh BEIXOH OCTATOYHOro aucdbanaHca
pOTOPA 33 TIpeAesbl JONMYCKA, PeKOMEHYeTCSI IIONBITATHCS YMEHBIINTS HanboJ1ee 3HAYUTEIbHbIE NCTOYHUKH
TIOrPEeLIHOCTH.

B HEXOTOpHIX CITyyasx JOIYCTAM CTATUCTUYECKHU I MOAXOM, YIMTHIBAIOIUMHI TO, YTO cOBrnaneHue ¢aspl
y IOTPEUIHOCTE ! pa3HOi MpUpOoIkl ManoBeposiTHO. B kauecTBe obuieit nnorpeiuHoctd A UMOXeT ObITh B3STO
cpelHee KBanpaTHyecKoe 3HaueHue

AU=E|a U~ 4

YKa3aHHYIO TIPOLERYPY BBIITOIHAIOT I KAXAOH TUIOCKOCTU U3MepeHuii. TIpu HATHYMM COOTBETCT-
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BYIOLIMX YCJIOBMH MOXHO IIPOBECTH OHEHKY IOTPELIHOCTEN [0 U3MEPEHUSIM Ha JOCTATOYHO OGONbILO
BeIOOpKe poropoB. Ilpu 3toM npeamonaraercs, YTo Wi ONHOTHUITHBIX POTOPOB, MPOU3BEACHHBIX M
CcOOpPaHHbIX B CXOXKX YCIOBHSAX, OyOyT HaGMIOAATECS MOTPEIIHOCTY OJHOTO 3HAYCHWSI.

B ycnoBusix MaccoBoro MpoM3BOACTBA POTOPOB MOXET MOTPeOOBAaThCH, MO COIMACOBAHUIO MEXIY
MOCTABIMKOM U IOJIb30BaTe/IeM, OfpefieieHnue o61ell MOrpellIHOCTH B Pe3yJIbTaTe NIPUMEHEHUs CIielu-
ANBHBIX CTATUCTHYCCKUX TIPOLIENYD.

7 Kpnrepun npueMxu

Ilycts s KaXnoil U3MEpUTENBHOM IUIOCKOCTH U — JOMYCTHMBIM OCTATOYHBIN AucbajaHc B
cootserctBuu ¢ TOCT 22061; U,,, — uaMepeHHbIi OCTaTO‘{HbII/I AUCOaJaHC IO pe3ynsTaTaM eIUHHUYHOro
nycka!) nocie npoBefeHNs KOPPEKLIMM CUCTEMATHYECKOMN TOTPEIIHOCTY M3BECTHOM aMIUIMTYIb ¥ a3,
A U — 00611as morpeurHocTb, KaK orpeeleHo B pasaene 6.

CocTosIHHe YpaBHOBELIEHHOCTH POTOpa OYIeT pacCMAaTpUBAaThLCS IIPOU3BOAUTENEM KAK YIOBIETBOPH-
TeJBHOE, €CJIH BBIMOJIHAETCS CleAyIolee yCIOBUe:

Upy < Uy~ A U. )

IorpeuiHocTh A U MOXHO He MPHUHUMATEL B pacyeT, ecjd OHA cocTaBisieT MeHee 5 % U
EcaM mosb30BaTeNlb OCYIMECTBISIET NONOJHUTENbHBIA KOHTPOJb KayecTBa GalaHCUPOBKM POTOpa,
NOCTeAHUN OYIET IPHHAT MPH BBIITOTHEHUH YCJIOBUS

SUp+AU (6)

Eciu naHHoO€e yC/IOBHE HE BHIMTOJHSIETCA, MOXET MOTPEeOOBATECA MEpEeCMOTp WM MOBTOPEHHE IIPOiie-
Jypbl OAIAHCUPOBKU.

IIpuMeuanue— [Ipu ouenke KauecTsa GalaHCHPOBKH CIICAYET YYHTHIBATh IPOTHO3MPYEMOE H3MEHEHHE
aucBanaHca B MpOLECce XPAaHEHNS U TPAHCIIOPTAPOBKY.

1) Yismepenus ocraTouHoro aucéanaHca MOTYT ObITh IPOBENEHBI, HAIIPUMED OJHMM U3 CIETYIOIUMX METOIOB: Ha
GanaHCHpPOBOYHOM CTAHKE; C ITOMOIIBIO anfapaTypbl H3MEPEHUs aMIUTUTYAbl ¥ (a3l curHaia U pacyeToM 1o MeTOHY
koadounueHToB BAUsgHNUA. [ Gonee TouHOM OLIEHKH BO3MOXHO HCIIOIb30BaHUE HECKOIBKMX ITYCKOB C YCTaHOBKOH
H3BECTHRIX TIPOOHEBIX Macc IO pasMYHBIMK yIilaMK B 0BEUX TUIOCKOCTSIX KOPPEKIIVH.
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MPUJIIOXEHUE A
(crpaBoyHoOe)

IIpumepsb! norpemuocTeii, WX WICHTHOUKANMA ¥ OLIEHKA

A.1 IorpenmoctH, Bhi3biBaeMbie OATAHCHPOBOYNBIM 000PYIOBAHHEM
JaHHEIE TIOTPEUIHOCTH MMEIOT MeCTo TIpH MoGoM criocobe onmupaHns GanaHCHpYEMOTO pPoTopa (CM. PHCYHKK

A.l, A2 1 A3) 1 MOTYT OBITH BBI3BAHBI C/IEAYIOLMMH (DAKTOPAMH.
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1 — uanda; 2— onpaska; J — BTyIKa; 4 — BONT KpelLteHHA; 5 — poTop; 6 — AMaMETP H3IEHA;
7 — EUaMeTp OTIpaBKU; & — DKCLIEHTPUCHTET BTYJIKH

Pucynok A.1 — PoTop, ycTaHOBNEHHRIN Ha ONpaBKe

/ 2 35 4

raan

6 7

1 — npuson; 2 — Ban npuBona; J — IKCHEHTPHCHTET aflanTepa; 4 — SKCLEHTPUCHTET Bala; 5 — Harnpa;
6 — aganTep NpHBOAa; 7 — INMOHKA (LUTMIOHOYHAs KAHABKa)

Prcynok A.2 — Porop, YCTAHOBICHHBIN Ha COOCTBEHHbIX MOMUHITHHUKAX

2 3 4 b)

1 — uanda; 2 — onpaekKa; J — ocb ONpaBKH; 4 — oCk poTOpa; 5 — poTop

PucyHok A.3 — PoTtop, ycTaHOBJICHHBIH Ha ONPaBKe ¥ Ha cOBCTBEeHHOM MOALIMITHUKE
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a) JlucbanaHc ¥ SKCHEHTPUCHTET, OBYCAORIEHHbIE TIPHBOJAOM, ONIPABKON ¥ T. A

JlaHHEBIE MTOTPELIHOCTY MOTYT OBITh OLIeHeHBI B Ipoliecce HHAEKCHOI GanaHcupoBku. [1pouenypa Moxer GbiTh
OCJI0XKHEeHa HEBOCITPOM3BOAUMOCTBIO YCIIOBHIA coenHeHns [pasaen A 1 ¢)] ¥ norpentHoCcTIMH, BH3BIBAEMbIMH CAMHM
OanaHcHpyeMbIM M3lenneM (pasgen A.2).

6) IMTomwunnuuku

IMomumImTHUKK KayeHus, MCIIONB3yeMbie LIl TIPOReJCHHS Npoleaypbl GalaHCUPOBKYU, MOTYT BHOCUTDb NoOrpel-
HOCTh, TIPOTIOPIIMOHANBHYIO SKCLIEHTPUCUTETY WM YIJIOBOH HECOOCHOCTH BpalIAoLIerocs Kojiblla U Macce poTopa.
BTy MOrpelHOCTh MOXHO ONPENe/IUTh, MOBEPHYB MOMIIMITHUKOBOE KOJIbLIO OTHOCHTENIBHO poTopa Ha 180°.

IIpuMeyaHune— BKOHTeKCTe TaHHOTO IIYHKTa SKCHEHTPUCHTET PACCMATPHBAIOT KAK CJEICTBUE PAlHANb-
HOTO M (WIH) 0CeBOro OHEHMS.

B) MexaHuyeckas mocaika

Ilocaaxa MoXeT ABIATHCA UCTOYHUKOM IIOIPELIHOCTH, B YAaCTHOCTM 3HadeHWe aucbanaHca mocie nepeGopku
MOXET U3MEHHTHCHA.

IpuMepaMu TIpUYUH TIOTPEITHOCTEH, BBI3BIBAEMLIX TTOCAAKOM, SIBAAIOTCH OOJbILONH paavdaNbHBIA 3a30p Wid,
HAIIPOTHUB, Nocanka ¢ OONbIUMM HATArOM, & TakkKe CIydail, KOrga COeIMHHMTENbHBIC OOATHI BAMAIOT Ha NMOJOXCHHE
LEeHTPUpPYIOLLeH Langel. Pa3bpoc BCaeICTBHE pasfMYHON MOCATKU CliedyeT OLICHUTD, ITOBTOpSas cOOpKy ¢ 3a30pamw,
yCTAaHABIMBaEMbIMU B Pa3IMYHBIX YTJIOBBIX MTOJIOXEHUAX. B pedynbrarte ycpenHeHus 3HaUeHM1 TucOanaHCcoB, IoNy4YeH-
HEIX TIOCNIE KaXo¥ nepeGopKU, ONpe/iefIAOT cpeiHee 3HauYeHne qucbairaHca.

r) Macca 6anaHcHpoBOUYHOTO 060PYAOBARMS

Maccy Bpalnamonierocsi o0opygoBaHUsl, MCIOIB3YeMOro NTpH GanaHCHpPOBKe (HeoOA3aTe/IbHO ONpaBKM), XKella-
TENBHO, TI0 BO3MOXHOCTH, YMEHBIIMTD, YTO0b MUHUMH3UPOBATh NOTPEITHOCTH BCJICACTBUE 3KCHECHTPUCUTETOB WIH
3330pOB LICHTPUPYIOLIMX YCTPOMCTB.

YMeHblIIeHHe Macchl OTIPaBKH ITOBBILLAET YYBCTBUTENHHOCTb CTAHKA € MOJATIMBLIMM ITOMMMITHUKAMHU, HO Malo
CKasbIBAeTCs Ha YYBCTBUTENLHOCTH CTAHKA C XECTKUMMU OINOpPaMH.

A.2 OmnOEM, BLI3BIBAEMbIE CAMHM POTOPOM (PHCYHOK A.2)

JIaHHBIE ITOTPEIHOCTH UMEIOT MECTO IIpH OTMIMpaHHK GalaHCUPYEMOTo poTopa CBOMMU COGCTBECHHBIMU 11aridamu
{cM. prCyHOK A.2) M MOryT GBITh BbI3BaHEI CIEAYIOIUMH (HaKTOpaMu.

a) HesaxpenneHHbie meranu

ITorpeltHOCTH, BhI3bIBA¢Mbie HE3aKPETUIEHHBIMH NETAIAMH, MOTYT OHTDb onpeae/ieHbl HOCPEICTBOM pas3roHa M
OCTAHOBKH pOTOPA, IPH TOM YTO HaYaJIbHOE YTJIOBOE ITOJIGKEHHE POTOpA OT MYCKA K NyCKY U3MEHAETCS, X TIPOBEACHUEM
HM3MEpPEHM TN KaKA0TO MMycka. 3HaueHUe IIOrpeliIHOCTH M cpeAHee 3HaYeHne aucOaiaHca MOTyT ObiTh MOJyYeHbl Ha
OCHOBE METO/ia, ONMMCAHHOTO B 5.4. B HeKOTOpBIX ClayyasX MOXET OKa3aTbCH NOJIE3HBEIM HW3MeHEHHME Hanpap/icHHS
BpalUeHHsA, HO K STOMY CICAYET OTHOCHTBCS ¢ OCTOPOXHOCTBIO.

Heo6Xxoa1mMo 0TMETUTB, YTO UL HEKOTOPRIX MaHIMH HE3aKPeTUIEHHOCTh JeTajeil MOXeT MPOSABAATLCH TONBKO B
peTbHBIX YCIOBMAX KCIUTyaTalli.

6) Hanuume 3axsavyeHHBIX Kaneidb XHAKOCTH WIH YacTHII H3HOCA

Ecan oxuaaerca, 4To NPH BPAICHAM POTOPAa UM OyRyT 3aXBaThIBATbCA KAIUIM XMAKOCTH WIM YacTHLLI U3HOCA
M 3TOro n30eXaTb HeBO3MOXHO, POTOP CHEAyeT OCTABUTL HAa HEKOTOPOE BpeMs B TMOJIOKCHUM, KOTAA €ro BepluMHa
cooTBeTcTBYeT 0°, @ 3aTeM IPOM3BECTH IIYCK M CHATL MoKasaHuA. To Xe caMoe ciieayeT NMOBTOPUTD Ui TONOXEHHUIH
BEpLIHMHLI poTopa, cooTBercTBYIOMHKX 90°, 180" 1 270°. g nonydeHUst 3HaUYeHUH MOTPELIHOCTH M CPeHEero 3HaYeHUs
JucGanaHca cieAyeT BOCTIONb30BaThCs METOJOM, OIIMCAHHBIM B 5.4,

Cnepyer oGpaTtuTh oco0oe BHHMaHMe, 4ToObl Ha pe3yAbTaThl U3MEPECHMA HE OKA3aliM BIMSAHHUA TEIUIOBblE
3dheKTb, KOTOPHIC MOTYT IOSBHTBHCH, HApUMEP BCIACACTBAE NPOAOKUTENLHOTO HAXOXOEHHS pOTOopa B OOHOM
TONOXEHUH {cM. paszmen A.2 g)].

B) TernoBbie 3¢pdeKThI

HcxpusieHne poropa n IMcGasiae BCIEACTBHE HEPABHOMEPHOTO pacTipeAc/ieH s TeMIIepaTypbl 0COOEHHO 4acTo
HaOMIOAAI0TCA HA JUTMHHBIX U MIOJIbIX pOTOpaXx.

3ror 3¢ HeKT MOXHO YMEHbLWNTD, €CIM HE MO3BOJIATh POTOPY HAXOOUTBCA B HEMOABHXKHOM IOJIOXEHUH OaXe
OTHOCHTENBHO KOPOTKHI NEpHON BPEMEHM WM Xe BpallaTh poTOp JO TOr0O MOMEHTA, MOKa BEKTOp AucOanaHca He
repecTaHeT U3MEHAThCA. [119 3TOro MOXHO HCIONB30BaTh HU3KHE CKOPOCTH BpalieHUs, Harpumep oT 5 o 10 06/Muu.

K 3HaumTeNbHBIM HCKPUBIECHHAM POTOPA MOTYT NPUBECTH OTIEpaliy, CBA3aHHLIC C HAarpeBOM WM CBapKoii Npu
xoppexuny aucbananca. OObIYHO WIS BHIpABHMBAHUA TEMIEPaTypbl pOTOPa M BO3BPAllCHMSl €0 COCTOSHUA K
HOPMAJTBHOMY TpebyeTcst paccessHHe JIOKAIM30BaHHOTO Harpesa U (MJIH) HEKOTOpoe CTabWIM3UpYIoLlce BpeMsl Bpallle-
HMSL.

r) IomumnaHHUKH

YroBoe MONoXeHUE BPalialOIMXCS KONEll MOMIMITHHKOB OTHOCHTEILHO POTOpa JAOJKHO COXPAHATHLCS HEW3-
MEHHBIM B TeU€HHE Bceil Tpoleaypsl 6alaHCMPOBKH, B IIPOTHBHOM CJly4ae MOTYT MOABUTBLCS MOTPELIHOCTH, aHAJO-
FHYHBIE TEM, YTO ONMCaHbI B pasaene A.1 6).

Jloxnpie 3HAYEHHST MOMEHTHOTO IHcOalaHca Moryr ObITh NOJydeHbl Ha OalaHCHPOBOYHBIX CTaHKax Kak C
MONATIIMBHIMA, TAK M KCCTKMMHN NMOMIIMITHUKOBBIMH OMOpaMy BCHEACTBHE oceBoro GMeHUA Bpamaolleiicd YIOpHOH
MOBEPXHOCTH, BCICNCTBHE IIEPEeKOCca WAPUKOBOTO ITOMIIWUITHMKA OTHOCHUTENBHO OCH Bajla MM BcieldcTBHME M3THGA
poTopa.
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91H 3¢deKTH MOTYT GBITH OGHAPYXXEHbI IIPK MyCKaX poTopa Ha pasiidHbIX CKOPOCTAX BPALICHHS 7y U M,, &
TOrpeIIHOCTh MOXET OBITh OLCHEHA CASAYIOWIHM 00pa3oM.

I[JIH ﬁaJIaHCHPOBO‘lHOI‘O CTAaHKAa € XKECTKMMH NOAINUITHUKAMH BAHAHHUE OCCBOro OMCEHHA MOXET ObITH BbIpAXCHO
B Bufie mucbananca A Uy g Ha CKOpOCTH Ay

1 )
A U= 1 - (n,/ny)? G- G A

1
AUpg=—""—"—=Ugr- U .
IR™ 1~ (ny/n)? Cir="r)- A2

rae Ujy, Ug, Uy, Uog — M3MepeHHBIE 3HAYEHMs!, NPEICTARMIAIONINE COO0H CyMMY «mychanaHCcoB», TIOPOXAAEMBIX
oceBbiMU OueHus MU, U JncGanaHcos (ocratounnlx) Uy m Up B JieBOA Y MpaBoit IJIOCKOCTSIX Ha CKOPOCTAX My U 1,
cooTBeTcTBeHHO. CTaHOK HOJDKEH GBITh KAIMOpOBAH B TeX K¢ CaMbiX eIMHULIAX qucbananca Joisl KaXIo# M3 YKa3aHHBIX
CcKopocTell 1 TUIOCKOCTE.

Jls GanancupoBOYHOTO CTAHKA C NOAATIIMBEIMM NOALIMITHUKAMHM JIOXKHBIH AncOanaHc 3aBUCKT OT BUOPHPYIONIKX
MAacC B CHCTEME OIOPHI NOJATHBBIX MOAMIMNITHIKOB U, CJIEA0BATENIBHO, 00paTHO IIPONIOPUHMOHANIEH KBaAPATy CKOPOCTH.
Takum o6pa3oM, cipaBeUIMBLI T€ Xe caMble GOPpMYJIbI.

B npuBeNeHHBIX pacyeTax NpeAnonarajioch, YTo CWibl B NOAIMITHUKAX U1 CTAHKA C XKECTKMMM NOMUITHUKAMH,
BbI3LIBAEMbIE OCEBBIM OMEHHEM BpalUAIOLICICSl YTIOPHOHM TIOBEPXHOCTH, HE 3aBHMCIT OT CKOPOCTH, a I CTaHKa C
TIONAT/IMBEIMY HOMIIMITHUKAMH OT CKOPOCTH HE 3aBUCHT BUOpalMs NMOLUNITHUKOB, BbI3biBacMas JMcOalaHCOM.

®opmynsl (A.1) 1 (A.2) cripaBe LIMBLI TOJILKO B TOM CIydae, €CH U3MEPEHUs POBO/ISIT Ha CKOPOCTH, JOCTATOYHO
JAIeKo OTCTOALUCH OT PE30HAHCHOI CKOPOCTH poTopa ¥ (Mnn) 6a1aHCUPOBOYHOTO CTAHKA.

AHajnormysbie 3¢ beKkTh MOTYT Habn104aThCs Ha OUEHb HU3KUX CKOPOCTAX OaIaHCHPOBKH, KOTAa Larndsl poTopa,
UMeIoIUeE MPoTHO, YCTAHOBIEHBI Ha OTKPBIThIE POJIMKH MAM KOTAA Y ONOphl 6aNaHCUPOBOYHOTO CTAHKA C POTTMKOBLIMU
MIOBEPXHOCTSIMHU HET MAOCTATOYHOW CBOGOALI NMepeABWXKEHUs B BEPTUKATLHOM IIOCKOCTH. OTH OLIMOKU MOTYT OHITH
CBEICHBI K MUHUMYMY TIPH OMNpele/ieHHOM KOHCTPYKUMM OTNOphl 6alaHCHPOBOYHOIO CTaHKa. B HeKoTophIx ciyyasx
MOTPEUTHOCTH, BHISBIBAaEMBIE OCEBBIMM OUEHUSIMU YIIOPHOM NMOBEPXHOCTH, MOTYT OBITh CBEICHBI K HYINIO B pe3yabraTe
PEryIHPOBKY YITOPHBIX ITOIIHITHUKOB.

I) MexaHnyeckas nocagka

Jncbananc Moxer HU3MEHAThCA B IIpoliecce paboTHI BCICACTBUE 0COOCHHOCTE KOHCTPYKUMH WITH HENpPaBHJIbHOM
cBOpKY HacaxXWBaeMbIX y3oB. Takue M3MEHEHHMSI MOTYT TaKXKe HMETb MECTO, ECHH POTOP IOABEPTaeTCsl YaCTHYHOMN
pasbopke nocne GalaHCMPOBKY M Tocienyoleit coopke {eM. Takke pazgenn A.1 ) u A.2 a)]. '

e) DKCLEHTPUCHUTET MOBEPXHOCTH KpPETJIEHUS HA KOHIIE TIPUBOAA

Ecnu xoneu npupoaHoro Baja 6anaHCHMPOBOYHOH MalIMHBI COSAMHEH C YCTPOMCTBOM LEHTPOBKH, HMEIOWIHUM
3KCLIEHTPHCHCTET, TO MOXET IIPUBECTH K OLUKMOKaM, He YCTPaHUMBIM MHIEKCHOMH OanaHcHpoBKoii. Takylo norpent-
HOCTb MOXHO OLEHHTD, TONBKO 3Hast 3¢ HEeKTUBHYKX Maccy IIPUBOAA M BEKTOP SKCLEHTPUCHTETa YCTPOICTBA LIEHTPOBKYU
OTHOCHMTENBHO OCH Bana poTopa. [IpH HEoOXOAMMOCTH MOXHO NIPHMMEHHWTh BPEMEHHYIO KOMIIEHCHPYIOLIYIO Maccy B
COOTBETCTBYIOLIEM YITIOBOM MOJIOXEHWH BO BpeMsi GalaHCMPOBKU.

%K) MarautHele 3G OeKTH

MaruurHbie 2¢deKThl B NMEpBY0 o4epedb MOIYT NpOosBIAThH cedsd B 0aJaHCHPOBOYHBLIX CTAHKAX TEM, YTO
BBI3BIBAIOT HENpPAaBWIBHOE CYMTHIBAHHE IOKAa3aHMY aucOanaHca, €CNM UX 4acToTa COBMAAACT C YAacTOTOM BpallleHHs
uny O1M3Ka K 9TOi YacTore.

Taxoe MoOXeT GbITh, HANlpUMep, €CIIK JaTYMKU GalaHCMPOBOYHOTO CTaHKa MONaJaloT B MArHUTHOE TI0JIe POTOpa,
H3MEHAWEeeC ¢ YacToTo BpalleHus potopa. BozneiicrBie HaMarHYeHHOCTH POTOpa NPOLLE BCEro yCTPaHUTb JINOO
SKpaHUpYsl JaT4MKM, Ju0o, LI OaTaHCUPOBOYHBIX CTAHKOB C JKECTKUMHU TMOMIUWUITHUKAMH, BHIGHMpas HOCTATOYHO
BBICOKME CKOPOCTH 6anaHCHPOBKH, HA KOTOPHIX YKa3aHHOE BO3MEICTBIE He ABIAETCA TAKMM 3HauMTeNbHBIM, Hammune
MAarHuTHBIX 3hdEKTOB MOXHO OOHAPYXUTb, IPOBOJSA U3MepeHUS micbanaHca Ha pa3IMYHbIX CKOPOCTAX, B Mpelenax
KOTOPBHIX POTOD OCTAETCA KECTKKM.

B tabnuue A.l1 coGpaHsl BO3MOXHbIE MCTOYHHUKM [OrpellHOcTel GalaHCMPOBKU € yKa3aHUEeM cltocoBGoB X
YCTpaHEHMA 1 METOZOB OLGHKM.
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Tao6nuimaA.l — UaeHTHOUKaUMT MCTOYHHKOB HOTPEIIHOCTE M METOIb! OLEHKHU

JICHWe, HaIrpuMep
JIonaToK  poropa
KOMIIpeccopa

KOJIbKO ITYCKOB M
OCTaHOBOK pOTOpa
M HalTH CpeIHuM
IucbaraHc

Pa3MUYHBIX Ha-
YanbHBIX NOJI0-
KECHUAX

MeTtoapt OlleHKa NOIPEIHOCTH U3MepEHMs AucOananca
Ipupona Onwucauue r)[,r:[:‘leﬁ:gr?q
olumbxu MCTOYHHKA OLUIMGKU H3MeperA DxcnepaMeHTaIbHAS e T ——
(cucTeMaTH4eCKas e Hpyrve Metomm
mucbataHca ow6Ka) (cy4aiiHas omn6bxa)
Banancupo- |Cucremarnyeckue |[IpoBepuTb KanuG- —_ — CM. npumeyatue |
BOYUHBII U CAyJvaiiHble T110- {POBKY M IpaBWJib-
CTaHOK TPEITHOCTY H3MepH- | HoeTb dyHKuMo-
TeABLHOTO 000pY- |HMpOBAHMSA CTaHKa;
JOBaHHUSA €ClIM  HeobXoauMo,
BHECTH KOppeK-
TUBBl. 3aHOBO Ka-
udpoBaTh WK OT-
PEMOHTHPOBATh
CTAHOK
BcnioMmora- Hucbananc npu- |IIpoussectu Ilosepnyts poTop|OneHka Bo3zMoxHa,| U3MepHTh MOAYNb
TeNpHOE 060~ |BOJHOTO ycrpoii-  |6amaHCHpPOBKY Ha 180° orHOCcH-  [HO MHAeKcHas 6a- M ¢asy omHbKH
pyIOBaHME CTBa BCIIOMOTATENbHOIO [TETBHO  TIPUBOJA |JIAHCHPOBKa ©OOJIEE | MOCPEACTBOM pas-
obopyzoBaHus WIY OIPABKU SKOHOMMYHA JeAbHOM GanaH-
Iuc6ananc Mpoussectn CHPOBKH SJIEMCH-
OTIpaBKU 6aTaHCUPOBKY OI1- ToB (C“';' npuMe-
PaBKH WIH JApYroro uanne 2)
BCIIOMOraTelbHOro
obopyaoBaHus 6o-
Jee TLIATENIBHO.
VYMeHBIINTE Maccy
BCIIOMOTATEIbHOTO
obopyzaoBaHUs
PagnanpsHbie 1 oce- | IIponssecty 6a- — — -
Bble OMEHHUA YCT- |NMAaHCHUPOBKY  WIH
poiicTBa IpUBOAa |3aMEHUTh YCTpOM-
CTBO TIpHBOJAA
PamuanvHbie U oce- | 3aMEHUTb WIN — — —
Bble GMEHHS OIpaB- | KOMIIEHCHPOBATh
K1 CMELICHHOIT Mac-
col
Skcuentpucurer | I[Iponssectn 6a- |3aHOBO ycraHaB- — —
MOJUIMITHUKA JIAaHCUPOBKY B 9KC- |JIMBATh 110 OYepen
KayeHUs TUIYaTaUMOHHMIX  |NONIIHATTHHUKH c
MOALIUITHUKAX. nopoporom Ha 180°
Ilpy HeoGxonu-
MOCTM 3aMEHbI NIpH
cbopke portopa B
KOpITyC YCTRHOBHTD
Ha Bajly MOMEYEH-
Hble BHYTpPEHHHE
KoJiblia TMOMIIMA-
HHKa
Potop HennotrHoe kpen- |{[Iponssectn Hec- — Ilyckats porop npn —

Hamuuue 3axpa-
YeHHBIX YaCTHI
XMIOKOCTH WIH
TBEPIOTrO BellleCTBa

Yaanure UCTOYHHK
3arpsAsHEHMs, eciu
HEBO3MOXHO, TpO-
U3BECTH HECKOJIbKO
MyCKOB M OCTaHO-
BOK M HAWTH cpen-

HUI1 aucbanaHc

JlaBaTe BBIAEPXKY
~l/, 4 Mexny myc-
KaMu (CM. NipuMe-
yaHue 3)
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IIpodosxcenue mabauysr A.1

Meroms! OueHKa IOrpeitHoCTH U3MepeHust aucbaiaHea
€
Tlpupona OnucaHye X:"{ ml’llll:’:cg
OIIMOKHU HCTOYHMKA OLMOKM Tpe
M3MepeHHUs DKCrepHMeHTaIbHAas Dxcniepume Has
nmucbanaHca cucTeMaTHyecKast DUMCHTAI:
( olmbKa) (ciyyaitHast owmbKa) Apyrue metomer
Porop TeroBsie ¥ rpaBu- | Jo6UThes cra- — O1ieHKa BO3MOXHA, —

TaLHOHHbBIE 30-
QEKTH

OMJIbHOTO BpAallie-
HUs poTopa Iepen
6aNaHCUPOBKOH.
He noasonath po-
TOpY HaXogUTLCS B
CTaTH4ECKOM I10J10-
XEeHUM Ha OGajnaH-
CHPOBOYHOM CTaH-
K€ UTMTeNIbHOe
BpeMsl

HO cJiefyeT TONbl-
TaTbCs YMCHBIINTD
naHHeple 3ddexTnl
(cMm. mpumevanye 3)

CollpoTHBITEHUE
BO3IyXa

TlepexkpuiTe  NyTH
MOCTYTUIEHHSA BO3-
JyXa WIX U3MEHUTD
HamnpaBleHHe
BpallleH|si poTopa

CpaBHUTDb pe3yNb-
TaTbl  HU3MEpPEeHNH
Ha pa3HpIX CKO-
POCTAX BpalUEHNA

MaruuTtHeie oA
(HanpuMep, Hamar-
HUYEHHOCTb POTO-
pa)

PasMaruututs po-
TOP, YBEIUUTD CKO-
pocTh  BpallleHus
npu GamaHcHpoBKe
IUIT  YMEHbIlIEHUS
BIMSHUST MAarHur-
HOro Mo

MaMmepurs Moayib
n dazy ommbkn
npyu Tycke Ha
MaJIOl CKOpOCTH

Ilepexoc miomuIvmn-
HUKA KayeHUs

Boinpasute Iojo-
XeHHWe  BHYTpEH-
HEro KoJIbla, TNpo-
H3BeCTH 06paboTKy
3aruieyuka potopa

CpaBHHUTE pesylb-
TaThl  M3MEpEHUH
Ha pasHbIX CKO-
POCTAX BpallleHHs

ITrnoxas obpaboTka
TTOBEPXHOCTU
uarndsl; roxas
cMaska

Ilpoussectn uMmc-
TOBYIO 00paboTKy
narnd, npou3BeCTH
cMasKy

HecoocHocTs (ans
potopa ¢ YHCIOM
NOIMMUITHAKOB
OoJee IBYX)

YpaBHOBeCHTh B
IBYX IOIIIMITHU-
Kax MIM YycTaHo-
BUTb pOTOp Ha
XECTKOH paMe C
HECKOJILKMMH OI10-
pamu

IIlnoHka ¥ IO~
HOYHasg KaHaBKa

ITpouseectu Ha-
JIAHCHPOBKY C
TOJIYILUTNIOHKOM

Ocephic ¥ panu-
aJIbHbIE OneHms
3JIEMEHTOB  Kperi-
JleHus IPUBOJA

ITpouseectu obpa-
6oTKY TIOBEPX-
HOcTeif WAx HC-
TONb30BATb PEMEH-
HBI# TIPHBOJ,

10
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Meronst OueHKa MOrPelIHOCTH H3MEPEHUs uchanaHea
Tlpupona OnucaHue gg’e’:ﬁ;ﬂ
OILKOKH WCTOYHHKA OLLMOKU TP DKcnepuMeHTATLHAS
U3MepeHus (chcTemamiieckas DKCIepUMEHTAIBHAS Tipyrvie MeTos!
c6anaHca ail a
P14 olmbKa) (cayyaitHast ownbka)
C6opka 3a3opm B coenn- |[Ipoussectn Hatg- |[IpoBomure wu3sMe-|[lepebuparh coe-~ —

HCHHAX

2KCHME B cocan-
HEeHUH, 3aMEHHTH
BaJl NpuBOAa WIH
HCTIONIb30BATh pe-
MEHHBIH NIPpUBOL

peHMS s KAXKIAOTO
Iycka C HYJIEBBIM
3a30pOM (ecim
BO3MOXHO)

JIUHCHMSE  MeEXAy
nmyckamu  (poTop
OCTAHABJIMBAIOT B
PasHBIX  YIJIOBHIX
TIOJIOXEHMSIX)

HenpapuneHas no-
cajka jertancid B
COeTMHEHMSX

Pa3o6paTbh 1 3aHO-
BO cobpaTbh coelM-
HEHHE

Hamepurs oceBbie
Onenns

IIpumeyanusd

! Ecnim wMacca wuspenuss wiu pacrnioNnoXeHue TIUVIOCKOCTE W3MEPECHHS CYLIECTBEHHO OTAMYAIOTC OT
obecreurBaeMBbIX TP ACTBITAHHAX GaﬂaHCI/IDOBO‘IHOTO CTaHKa, CcacAyeT NMpOBECTU HCIBITAHHUA JJIA OIIpEACIICHUA
MHHMMAaJIbHO JOCTIDXKMMOTO OCTaTOYHOro auchanaHca B YCTaHOBJICHHBIX TUIOCKOCTAX U3MEPEHM HA CaMOM M3eNIMU

(potope).

2 B obuieM cnyyae omnGKH U3BECTHBIX MO U a3bl MOTYT GHITH CKOpPeKTHPoBaHbl. OTHAKO €CIU 3TH OLUIHOKM
peBbIAIOT Uper, MOXKET 0KA3aThCH 11€1€COOOPA3HEIM MPEATIPUHATL NPYTHE MEPHI 1A WX YMEHBIIEHHUS, NPEeXae YeM

NPOBOAMTE IIPOLEAYPY GANTaHCHPOBKH.

3 Cnenyer TUlaTeJbHO KOHTPOJUPOBATh Pe3y/AbTaThl U3MepeHUH, YyToObl He NPUHATL TersioBble 3¢deKkTsl 3a

BIHSTHUE 3aXBaYCHHBIX YACTHUI 1 Ha060p0T.
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