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NMpeancnosue

Llenn, oCHOBHbIE NPUHLMMbBI M OCHOBHOW NOPSIA0K NpoBeAeHNs paboT Mo MeXrocyapcTBEHHON cTaHaap-
Tusaumm yctaHoneHel FOCT 1.0—92 «MexrocyaapcTBeHHas cucteMa ctaHaapTusaunm. OCHOBHbIE NOMNoXe-
Hua» nTOCT 1.2—97 «MexrocygapcTBeHHasa cuctema ctaHgapTusauun. CtaHaapTel MeXrocyaapCTBeHHbIe,
npaBuna 1 pekoMeH4aunmn No MexXrocygapcTBEHHON cTaHgapTM3auun. Mopsgok paspaboTku, NPUHATAS, MpK-
MEeHeHUs1, ODHOBIIEHNA U OTMEHbI»

CBefeHusA o cTaHaapTe
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TPOMS N OUArHOCTUKN TEXHUYECKUX CUCTEM» Ha OCHOBEe CODCTBEHHOrO ayTeHTUYHOrO Nepesoda cTaHgapTa,
yKa3aHHOro B nyHkTe 4

2 BHECEH MexrocygapCTBeHHBIM TEXHUYECKUM KOMUTETOM No cTangapTu3auum MTK 183 «Bubpauuns
nynoap»

3 MNPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHdapTU3aLumM, MeTpororum u ceptudukanmm (Npo-
Tokon Ne 29 ot 24 nroHa 2006 T.)
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KblpreiactaH KG KbipreiacTaHgapt
MonpgoBa MD Mongoea-Ctangapt
Poccwuiickast degepaums RU PegepansHOe areHTCTBO MO TEXHUYECKOMY perynvpo-
BaHUIO U METPOSIOrMK
TapknkucTaH TJ TagkukcTangapT
Y3b6ekuctaH uz Y3acTangapt

4 HacTtoswun ctaHgapT siBnsieTCs MoaUULIMPOBAHHBIM NO OTHOLLEHWIO K MeXayHapoAHOMY cTanaapTy
NCO 11342:1998 «Bubpauus. Metogbl 1 kpuTepud BGanaHcUpoBKUM TMBkMx poTopoBy» (ISO 11342:1998
«Mechanical vibration — Methods and criteria for the mechanical balancing of flexible rotors») nytem BHeceHus
TEXHNYECKNX OTKITOHEHWUIA, 06 bACHEHWE KOTOPLIX NMPUBEAeHO BO BBEAESHNN K HACTOsILLEeMY CTaHaapTy, 1 n3me-
HEHWs ero CTPYKTYpBbI.

CpaBHeHue CTPYKTYpbl HACTOsILLEro cTaHaapTa co CTPYKTYPON yKazaHHOro MexayHapoHoro ctaHaapTta
npuseaeHo B AOMOAHUTENbHOM MPUMOXeHUA J.

CTteneHb cooTBeTCTBUA — MoauduumposaHHas (MOD)

5 Mpukazom PefepansHOro areHTCTBa No TEXHUYECKOMY PEeryiMpoBaHnio U meTponorin ot 12 gekabps
2007 r.Ne 365-cT mexxrocyaapcTBeHHbln cTanaapT FTOCT 31320—2006 (MCO 11342:1998) BBeieH B AeCTBUE
B KayecTBe HauuoHanbHoro ctaHgapTa Poccuiickoin ®egepaunm c 1 uiona 2008 r.

6 BSAMEHTOCTMNCO 11342—95nTOCT 27870—88

UHpopmayus o esedeHuu 8 delicmeaue (pekpateHuu delicmeusl) Hacmosiueao cmaHdapma rybruky-
emcsi 8 ykazamerne «HauuoHarneHele cmaHdapmely.

UHbopmauus 06 usMeHeHUSX K HacmosweMy cmaHOapmy ry6riukyemcs 8 ykasamere «HayuoHansHbie
cmaHOapmbi», @ MEKCM U3MEHEHUU — 8 UHOopMayUOHHbIX yKa3amensx «HauyuoHanbHeie cmaHlapmbiy. B
cniyyae fepecMompa ufu OMMEeHbl Hacmoswieao cmaHdapma coomeemcemeyiowas uHgopmauus 6ydem
onybnukoeaHa 8 UHbOpMalUUOHHOM yKazamerne « HauyuoHanbHbeie cmaHoapmbi»
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BBegeHue

Llensto 6anaHcMpoBKkM poTopa sSABMsieTCs ero HopmarnbsHas paboTa nocne yCTaHOBKA Ha MecTe aKernryaTa-
uun. B gaHHoM crniydae nod «HopMarnsHoW paboTon» NoOHUMAaT TO, YTO BUDpaLuuMsi poTopa, Bbl3aBaHHas ocTa-
TOuYHBbIM gucbanaHcoMm, He NpeBbllaeT 4ONYCTMMBIX Npedenos. Ans rmbkoro potopa «HopmarnbHas paboTta»
O3HavyaeT Takke, UTo 415 NobbIX CKOPOCTEN BpallleHMsl poTopa BMoTb 40 MakcMMmarbHOW pabo4velt ckopocTu
ero AuHaMn4ecKnii Npornd He NpeBbIWaeT 4ONYCTUMOrO.

B 6onblWMHCTBE criydaeB U3roTOBUTENN MPOBOAAT BanaHCUPOBKY pOTOPOB nepef cOOPKOW MalUMHbI,
NOCKOIbKY BNOCNEACTBMM 4OCTYMN K pOTOPY MOXeT 6bITb 3aTpyAHeH. KpoMe Toro, 4acTo no 3aesepLueHnn 6anax-
CUPOBKM MMeEeT MECTO NPUEMKA poTopa 3aKkazvyMKoM. TakuMm 06pasom, XOTsl KOHEYHOW Lenblo banaHcupoBKn
ABNSIeTCA HopMarbHas paboTa poTopa Ha MecTe SKCnnyaTauun, Kak npaBuiio, NpeaBapuTensHO KavyecTBO
6anaHCMpOBKN poTopa OLeHNBatoT Ha 6anaHcMpoBoYHOM 06opyaoBaHui. OBbIMHO CyXXaeHWEe O TOM, HacKoMb-
KO «xopoLLo» BefeT cebs poTop B NpoLecce aKkcniyaTaun1, BBIHOCAT Ha OCHOBaHWUMW NPOM3BOANMON MaLllNHON
BMOpaLuMn, KoTopasi, B CBOIO ovepeb, MOXET ObiTb Crie4CTBUEM pasfMdHbIX MPUYMH, B TO BpeMSsl Kak Ha 6anaH-
CMpPOBOYHOM 060pPYAOBaHMM aHannay B NepByo ovepeib NoABEPratoT COCTaBsOLWY0 BUbpaLmMm Ha YyacToTe
BpalleHus poTopa.

HactosawwmiA cTaHgapT ycTaHaBnMBaeT Knaccudukauuio poTOPOB B COOTBETCTBUMM C TpeboBaHusAMN,
NpeabsBAAEMbIMA K UX YPaBHOBELUEHHOCTW, M MeTOAbl OLEHKN ocTaTouHOoro aucbanaHca.

Kpome Toro, HacToALWnA cTaHg4apT yCTaHaBMBaeT MeTOAbI MOCTPOEHUA KpUTepueB banaHCUpPOBKA pOTO-
poB Ha 6anaHCcMpoBOYHOM 060PYAOBaHUM Ha OCHOBE Kak NpeaeribHO 4ONYyCTUMbIX 3Ha4YeHW BUGpauum Mmatum-
Hbl C YCTAHOBIIEHHBIM POTOPOM B Mnpolecce ee paboThl, Tak U NpeAenbHbIX 3Ha4YeHWn gucbanaHca gaHHoro
poTopa. [ns cnyvaes, Koraa npefenbHo AonycTUMbIe 3HadeHus gucbanaHca HeM3BEeCTHbI, HACTOALNA CTaH-
4apT ycTaHaBnMBaeT cnocob Mx onpedeneHust Ha ocHoe pekomeHgauuin TOCT NCO 10816-1—97,
FOCT UCO 7919-1—2002 1 cTaHOapTOB Ha KOHTPOMb BUDPALIMOHHOrO COCTOSIHUS MaLLWH KOHKPETHBIX BUAO0B
(ecnu kpuTepuin onpeaeneH B TepMuHax subpauun), a Tawke TOCT 22061—76") (ecnu kpuTtepui onpeaeneH B
TepMUHax ocTatouHoro gucbanaxca). MocneaHniA cTangapT PpacnpoCcTpaHSeTCA Ha XKeCTKNe POTOPLI M NMOTOMY
He MOXeT 6bITb HernocpeaCTBEHHO MPUMEHEH K poTopaM, cnocobHbIM B NnpoLecce paboTbl UCMbITHIBATL 3HAYU-
TenbHble guHamuyeckne npormbbl. OgHako B nogpasgene 8.3 HacToAWero ctangapTa nokasaHo, Kak MoXHO
ncnone3oBatb kputepun FOCT 2206 1—76 NPpUMEHUTENBLHO K TMBKUM poTopam.

MockonbKy HAaCTOAWUI cTaHAapT BO MHOrMX acnektax gononHsaeT FOCT 22061—76, pekomeHayeTc4, No
BO3MOXHOCTU, UCMOMNb30BaTh 3TN CTaHAapTbl COBMECTHO.

Mo cpaBHeHUIO ¢ NpUMEHEHHBIM MexayHapoaHbIM cTaHaapToM NCO 11342:1998 B TekcT HacTosiLero
cTaHdapTa BHeceHbl cneayrolme UsMeHeHUs:

- onpejeneHus TepMUHOB NepeHeceHsbl U3 NpunoxeHusa H 8 pasgen 3. MNpu 3ToM ABe TepMUHONOrNYec-
Kue ctatbu «H.3 cobeTBeHHas Moaa USrMBHbIX korebaHum poTopar 1 «H.6 pyHKLUA Moaebl, ¢,(Z) » 06beanHeHb!
BOAHY «3.3 cobcTBEHHas Moda (TMBKoro poTopa), ¢,(2) » € COOTBETCTBYIOLLUM NSMEHEHUEM HyMepaLIM1 ApYrux
cTaTen, kak ykasaHo B MPUNoXeHnn J;

- ccbinkn Ha MCO 1940-1 3ameHeHbl cebinikamun Ha TOCT 2206 1—76, KoTopbliA, Byay4n HEIKBUBANEHTEH
MeXayHapoaHOMY aHanory B Leriom, TeM He MeHee, 3KBUBareHTeH eMy B YacTU CChINTOYHbIX MOMNOXEHWUN,;

- ¢hopmMa Bcex Tabnuy npmueedeHa B cooTBeTCTBME c TpeboBaHuamn FTOCT 1.5—2001, gnsyero MameHe-
Ha CTpyKTypa npunoxerus D, kak ykazaHo B NpUnoxeHnn J;

- n3meHeH anemeHT «Bbubnuorpacdus», 1 B HeM ykasaHbl HOBbIe pedakumn MCO 1940-1 1 ICO 2953;

- M3MeHeHa CTPYKTypa cTaHAapTa, Kak yKazaHo B MPUNOXeHnA J.

Y v ero mMexgyHapoaHoro ananora [1].
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M E XTToOCVYAdAPG CTHBETHTHUB 1 C TAHIAODAPT

Bubpauun

METOAbl U KPUTEPUUN BANTAHCUPOBKU NBKUX POTOPOB

Vibration. Methods and criteria for the mechanical balancing of flexible rotors

Data BBegeHna — 2008—07—01

1 O6nactb NpMMeHeHus

HacToawuii ctTaHgapT ycTaHaBnMBaeT knaccudukaLumnio rmbkux poTopoBs (B COOTBETCTBUN ¢ 0CoBEeHHOoC-
TAMM KOHCTPYKLMN U MeTogamu 6anaHcUpoBKX), MeToabl 6anaHCUpPOBKA TMBKMX pOTOPOB M MeTodbl OLleHUBa-
HWS OKOHYaTEeNbHOM YpaBHOBELEHHOCTU POTOpa, a TakkKe onpeaenseT KpuTepun kayecTsa 6anaHCUMpPoBKA.

HacToawuii cTaHaapT He cnedyeT paccMaTpyBaTh B Ka4eCTBE PYKOBOACTRA Mo NprueMKe pOoTOpOB, 0AHa-
ko cobntofeHne NOMoXKeHUA HacToALLIero cTaHAapTa NO3BONAET, C OAHOM CTOPOHBI, NPeAoTBPaTUTL BbIXOd U3
CTPOS MaLLWH MO NPUYMHE MOBLILLEHHOTO AucbanaHca poTopa, a ¢ APYroi CTOPoHEI, U3bexaTtb NpeabsABIeHUs]
Yype3MepHO 3aBbILLEeHHBIX TpeGoBaHWN kK GanaHCUPOBKe.

MeToabl, yCTaHOBMNEHHbIE HACTOALLMM CTaHOapTOM, MPUMEHNMbI, B ePBYI0 ouepedb, K poTopam cepuii-
HOro Npon3BoACTBa. B criyyae cneumanvanpoBaHHoro o6opyaoBaHis Uy ocoBbiX YCNOBMIA ero akenyaTaumnm
MoxeT BbITb LernecoobpasHbIM OTCTYMNEHNE OT HEKOTOPbIX MOMOXKEHWI HAacToALero cTaHaapTa.

2 HopmaTuBHbI€e CCbINKKU

B HacTodLweM cTaHaapTe UCMOoNb30oBaHbl HOPMaTUBHbLIE CChIMKU Ha CnefyoLline MeXrocyaapCTBeHHbIe
cTaHaapThl:

FOCT NCO 1940-2—99 Bubpauus. TpeboBaHWsl K KadecTBY OanaHCUPOBKWA KECTKMX POTOPOB.
YacTb 2. YUeT NorpeLlHoCcTeln OLEeHKM OCTaTOuHOoro gucbanarca

FOCT NCO 7919-1—2002 Bubpauusi. KoOHTpOMb COCTOSHWUSI MaLUMH MO pe3ynbTaTam n3mMepeHunin Bub-
pauu1 Ha BpawatoLwmxcs Banax. Obwume TpeboBaHus

FOCT NCO 10816-1—97 Bubpauusl. KoHTpoMb COCTOSAHMA MaLlWH No pe3yfbTatamM U3mMepeHuin BUG-
paLu1 Ha HeBpaLllatowuxcs Yactax. YacTtb 1. Obwme TpeboraHua

FOCT 19534—74 BanaHcupoBka Bpallalowmxca Ten. TepMuHbl

FOCT 22061—76 MawwuHbl n TexHonorndeckoe obopynosaHune. Cructema KraccoB TOHHOCTU BanaHcu-
poBKU. OCHOBHbIE NOSIOXKEHUS

FOCT 24346—80 Bubpauumsa. TepMuHbl M onpedeneHns

FOCT 31322—2006 (MCO 8821:1989) Bubpauus. TpeboaHus k 6anaHCMpOBKE S1EMEHTOB poTopa,
cobrpaemblX C MOMOLLIbHO LUMOHKK

MpumeyaHue— lpu NONb30BaHWM HACTOSALLUM CTaHAAPTOM LienecoobpasHo NpoBepuTh AeNCTBUE CCbINOY-
HbIX CTAaH4APTOB Ha TEPPUTOPUU rOCyAapCTBa MO COOTBETCTBYIOLLEMY YKa3aTerno CTaHAAPTOB, COCTAaBNIEHHOMY NO COCTOS-
HUIO Ha 1 SIHBapPA TEKYLLEro roaa, u No COOTBETCTBYIOW MM MHOPMaLMOHHBIM YKasaTensm, onybrmkoBaHHbBIM B TEKYLLEM
rogy. Ecnv ccelnovHbivi cTaHgapT 3aMeHeH (M3MeHeH), TO NMPW NONMb30BaHWKM HACTOALWMM CTaHAapTOM cleayeT PyKOBOA-
CTBOBaTbCH 3aMEHSIIOWMUM (M3MEHEHHbIM) CTaHAapTOM. ECnu cebINoYHbINA CTaHaapT OTMeHEH 6e3 3aMeHsb!, TO MOMNOXEHWE,
B KOTOPOM AaHa CChINKa Ha Hero, MPUMEHSIETCS B 4acTU, He 3aTparvBatoLLen 3Ty CCbINKY.

UspaHne ocpnumanbHoe
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3 TepMuHbI M onpeaeneHus

B HacTosawem ctaHaapTe npuMmeHeHbl TepMuHbl Mo TOCT 19534 nTOCT 24346, a Takke cnegytowme Tep-
MWHbI C COOTBETCTBYIOLL MMM OMNpeeneHUsIMA:

3.1 kpuTu4eckas ckopocTb (rnbkoro portopa): CKopoCTb BpalleHusl poTopa, Ha KOTOPOW OH npeTep-
neBaeT MakCMMarbHbIA U3rnb, cyLLecTBEHHO NpeBbILLaoLL M MakcuMansHoe nepemMelleHmne Landg potopa.

3.2 KpuUTU4ecKasi CKOPOCTb XeCTKoro potopa: CKopoCTb BpallleHUsl poTopa, Ha KOTOpOW HabntogaeT-
cs MakcumarnbHoe nepemMelleHue Landg potopa, CylecTBEHHO NpeBbiWatowee npornbd potopa.

3.3 cobcTBeHHan moAa (rubkoro potopa) ¢,(z): Popma nNpocTpaHCTBEHHBIX KonebaHWit Ha 0AHON 13

KpUTUYEeCKUX ckopocTel (rMbkoro potopa) Npy 0TCYTCTBUM AeMNDUPOBaHNUS B CUCTEME «pOTOP — oropan.

3.4 mHoronnockocTtHasa 6anaHcupoBka: Mpouedypa 6anaHcupoBku, TpebytoLan koppekuumn aucba-
naHcoB B Tpex 1 6oree MIoCcKOCTAX KOPPEKLNN.

3.5 6anaHcupoBka no Mmogam: NpoLeaypa 6anaHcMpoBKM FTMBKMX POTOPOB € NoCneAoBaTeNbHON KOp-
pekunen aucbanaHcoB ¢ Lenbio YMeHbLUTb aMNanTyay BUbpaLmmn Ha kaxkaon (CyLlecTBeHHOM) cCoBCTBEHHON
MoAe 00 YCTaHOBIEHHbIX Mpeaenos.

3.6 MopanbHaa Macca m,, (n-i Moabl): MacluTabHbIN MHOXUTENb, UMEeIOLLINIA pasMepHOCTL Macchl U
XapakTepusyloLwnin pacrnpegeneHne Maccbl potopa BAOMb €ro OCK B CONOCTaBNEHUN ¢ GOPMOI N- Moapbl.

MpwuMeyaHune— MoganbHyld Maccy NCMNOMNb3YOT, B YaCTHOCTU, AN ONucaHus mogarnbHoro ancbanaHca u
onpegensoT no dopmyne

m, = [n(z)43(z)dz,

o—r

rge p(z) — macca Ha eguHULy ANWHBI POTOPA;

L — anuHa potopa.

3.7 MopanbHbIn gucbanaHc iU,(z) (n-n mopabl): OucbanaHc, BO3OENCTBYIOWMA TOMBKO Ha N-t0
CcoBCTBEHHYIO MOAY N3rMBHBIX kKonebaHWU CUCTEMbI «POTOP — onopa.

MpvnmevaHusn
1 Mepa gaHHol cocTaBnsiowen gucbanaHca poTopa onpeaensaeTcs BblpaXeHnem

L
Up = [(2)8(z) 4n(z)0z =5mp,
0
rae e (z) — SKCUEHTPUCHTET EIMHNYHON MACCHI B TOUKE Z BAOMb OCU POTOpA.
2 MopanbHbin gucbanaHc (- modbl) U,(z ) npegctaensiet cobol He cocpeoToueHHbI gucbanaHe, a pacnpeae-
neHue aucbanaxHca no n-u Mmojae konebaHum:

6n(z>=énu(z)¢n(z)=;’—"u(z)¢n(z>.

n

HaHHblii napameTp MOXeT BbITb NPEACTABNEH C TOYKW 3pEHUSI BO3AENCTBUSA Ha n-10 COBCTBEHHYIO MOy BEKTOPa eau-
Hu4HOro gucbananca U,

L L
(1801 @)0n ()6 (2)dz =&, [1(2) 07 (2)dz =E,m,, = Uy
0 0

3.8 MopAanbHbI IKCLEHTPUCUTET €, N-1 Mokl (yAeNbHbLIN MoAanbHbIi AucéanaHc) — OTHolle-
Hne MoaanbHoro aucbanaHca n-i Moabl K ModalnbHON Macce.
[MpwvmeyaHwue— MoganbHbii 3Kcu,eHTpV|CMTeTén BbIpaxatoT PopmMynomn

- U
ep=—"1.
mn

3.9 akBuBaneHTHbIA MoAanbHbIN guc6anaHc (n-i mogbl): MrUHUManNbHBIN eAUHWYHBIR AucbanaHc,

3KBUBANEHTHLIN Mo4allbHOMY ﬂI/ICGEJ'Ichy n-AMoabl MO ero BAMSIHUIO Ha N-t0 coBCTBEH HYHO MO4Yy KonebaHui.

MpvnmevaHusn
1 B cnyuae cocpenotodenHoro ancbananca U,,, cnpaseanveo cneayollee COOTHOWEHNE:

Uﬂ = Une ¢f7 (Ze)’

rae ¢,(z,)— sHavenne PyHKUUM MOAbI B TOYKE Z = Z, MPUNOXEHNS (B NONEPEYHON NnockocTn) aucbananca U,

2
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2 Habop macc, pacnpeeneHHbIN Mo COOTBETCTBYIOLLMM MNITOCKOCTAM KOPPEKLMW U B3SITHIN B TaKOW NPOMNOPLUN, YTO-
6bl BO36YaMTL paccmaTtpuBaemylo Moay kornebaHuii, MoXeT GbiTb Ha3BaH SKBMBaNEHTHbIM HAGOPOM MoAarbHbIX gucha-
NaHcoB No N-n moae.

3 OkBMBaneHTHbIV MogdanbHbIR aucbanaHc no n-i moge cnocobeH Bo3GyxaaTh Takke Apyrue Mozbl konedbaHui.

3.10 ponyck HaMmoAaanbHbIN Auc6anaHc: B oTHOLWeEHWW AaHHON MOkl konebaHui NpegenbHoe 3Have-
HWe SKBMBAaNEHTHOrO MoAarnbHOro gucbanaHca, HKe KOTOPOro COCTOAHNE YPaBHOBELLEHHOCTU MO OaHHON
Mode paccMaTpUBaloT Kak npuemnemoe.

3.11 nonurapmoHudeckas Bu6pauma: Bubpaums, coctaBnsowne KOTOPOR pacnosnioXeHbl Ha YacTo-
Tax, KpaTHbIX YacToTe BpalleHus.

MpuMeyaHue— MpumeHnTeNbHO kK GanaHcMpoBke poTopa BUGpaLmMs 4aHHOro BUAa MOXeT 6biTb 06ycroBne-
Ha aHM30TPOoNMen poTopa, HEMMHENHOCTBIO XapakTEPUCTUK CUCTEMbI «POTOP — OMnopa» 1 ApYrMMy NpUUMHaMu.

3.12 TemnepaTypHO-3aBUCUMbIN AucGanaHc: XapakTepHas 0cobeHHOCTb OTAerNbHbBIX POTOPOB, ANC-
6anaHc KoTopbIx cnocobeH 3HaYUTENBHO U3MEHATLCS C U3MEHEHMEM TEMNEPATYPLI poTopa.

3.13 HU3KOCKOpOCTHana 6anaHcupoBka (rM6koro potopa): MNpoueaypa 6anaHCUPOBKN HA CKOPOCTH,
rae poTop MOXHO paccMaTpUBaTh Kak XXeCTKUA.

3.14 BbICcOKOCKOpOCTHasa 6anaHcupoBka (rnbkoro poropa): Npoueaypa 6anaHCMPOBKA Ha CKOpPOC-
T, Fae PpoTOp HeNb3s paccMaTPUBaTh Kak XXEeCTKUNA.

4 OCHOBbI AMHAMUWKN U 6aNaHCUPOBKU TMMOGKUX pOTOPOB

4.1 OG6wMe nonoxeHus

O6bI4HO rMbkMe poTopbl TPEDYIOT NpoBeAeHNS MHOMOMIOCKOCTHOM 6anaHCUPOBKA Ha BEICOKOW CKOPOCTU
BpaweHus. OgHako nHorga gonyctuma 6anaHcMpoBKa rubKoro poTopa Ha HU3KOW CKOPOCTU BpalleHust. s
6anaHCMpPOBKN Ha BLICOKOW CKOPOCTU UCMOMb3YIOT ABa OCHOBHEIX MeToAa:

- BanaHcupOoBKy Mo ModaMm BUGpaLuu;

- MeToA ko3hbULMEHTOB BINSIHUS.

OB6bIYHO Ha MpaKTUKe UCMOSb3YIOT CoYeTaHNe STUX ABYX METOAOB C MPUMEHEHNEM BbIYUCIIUTENTbHON TEX-
HWKM 1 cneyuarnbHbIX NporpamMmm pacyeTa.

4.2 PacnpepeneHue guc6anaHca

KoHCTpyKUMA U MeToAbl N3roTOBEHUS POTOpa OKasbiBaloT CYLLECTBEHHOE BIIMSIHAE Ha 3HAa4YeHWe 1 pac-
npegeneHune gucbanaHca BAOMb ero ocu. PoTopbl MOryT BbITb LieflbHbIMU UM copHbiMi. Hanpumep, poTophl
peakTUBHbIX ABUraTenen cobmparT U3 MHOTOUUCIIEHHBIX 3/1IeMEHTOB B BUAe 0060/104eK, JUCKOB M NTIONaTtok, a
POTOPLI reHepaTopoB O06bLIYHO AeNatoT U3 OQHOM 3aroTOBKWU, HO BNOCNEACTBUM K HAM KPENST AOMNCNHUTENbHbIE
anemeHThl. Ha pacnpegenenve gucbanaHca cylecTBEHHOE BIUSIHUE MOTYT OKasbiBaTb QUCKU, MydTHI U T. 4.,
HacaXunBaemble Ha Bas B ropsiHeM COCTOSHNM.

MockonbKy pacnpegeneHne gucbanaHca potopa BOOSb ero 0CU ABMSIETCA, Kak MpaBuiio, CiyvyanHbiM,
pPOTOPbI OOHOW U TOM XXe MoAdeny MOryT UMeTb pasfnnyHble pacnpegeneHuns gucbanarca. Ans rubkix poTopos
pacnpegeneHune aucbanaHca BOONb OCK ABNSIETCA cyLlecTBeHHO Bonee BaXKHOW XapakTepuUCTUKON, YeM s
XKEeCTKMX, MOCKOSbKY OT STOr0 pacnpegerneHuns 3aBUCcUT cTeneHb Bo3OYXOeHWUsT TOW I HOM Mogbl 3rMBHbIX
konebaHuin. BnvsiHne gucbanaHca, cocpeqoToYeHHOro B KOHKPETHOM ToUKE BAOMb OCUM POTOpPA, onpeaensieTcs
cbopmMoi U3rMbHLIX konebaHui poTopa.

Koppekuust aucbanaHca B NIOCKOCTSX, KOOPAMHAT bl KOTOPLIX BAOIb OCK pOTOpa OTNIMYANTCA OT Koopau-
HaTbl TOYKM peanbHOro cocpegoToveHus gucbanaHca, cnocobHa Bbi3BaTb BUOpaLUIC HA CKOPOCTAX BpaLLeHus,
OTNNYHBIX OT TOW, HA KOTOPOW 3Ty KOPPEKLMIO NpoBoanSIv. 3Ta BMDpaLnsi MOXET NpeBbIlaTh YCTaHOBMNEHHbIe
npeaensl, 0COBEHHO Ha CKOPOCTK, BIIM3KOM K KPUTUHECKOW CKOPOCTU BpallleHusl poTopa. Takoe npeBbllleHne
MOXHO HabstogaTh gaXe Ha CKOpOCTU, Ha KOTOPOI NpoBoguiack 6anaHcMpoBka, ecrnin opMbl BO3BYXaaeMblX
MO Ha MecTe aKcnnyaTaLuuy 1 B npolecce 6anaHCMPOBKM CYLLLECTBEHHO PasinyatoTCs.

HekoTopkle poTopkl, Harpeeasich B npoLiecce paboThbl, UICNbITLIBACT TeNoBLIE AeopMaL/M1, YTO NPUBO-
OWUT K M3MeHeHWo pacnpegenerHns gucbanadca. Ecnv gucbanaHc poTopa CcyLecTBEHHO M3MEHSIETCS OT Nycka
K MyCKy, MpUBeAeHWE ero aHauyeHnsl K 4ONyCTUMMOMY MOXET OKa3aTbCsl HEBbIMOTHUMbIM.

4.3 CobGcTBeHHble MOoabl BUGpauum

Ecnu pemndupoBaHme poTopa npeHebpeXxnmo mMano, To MoAbl poTopa cCoBnagatoT ¢ COBCTBEHHBIMA
Mogamu n3rMbHbIx konebaHuin. B cny4vae, korga onopHble NOALWWMHUKA poTopa obriagatoT NOCTOAHHON Xec-
TKOCTbLHO BO BCEX paguarbHbIX HanpaBneHusiX, Modbl NpeacTaBnsioT coboi nockue KpMBble, Bpallatowmecs
BOKpPYr ocu poTopa. Ha pucyHke 1 nokazaHbl TUNUYHbIE (hopMbl TPEX MEPBLIX CODCTBEHHBIX MO 0OBIYHOIO POTO-
pa, onuparoLerocst CBOMMU KOHLaMW Ha NodaTivnBblie MOALWNIHMUKOBBIE ONOpPHI.
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Ans cuctemel «poTOp — NOALWMNHKK ¢ AeMndupoBaHMemM» Modbl MOTYT NpeAcTaBnsATb cobo NpocTpaH-
CTBEHHbIE KpUBLIE, BpaLlaloLwnecsl BOKPYr 0CUM poTopa, 0COBEeHHO B Criydae 3HauuTenbHOro gemMndupoBaHms,
NOSIBIISIOLLIErOCS, HAanNpUMep, Npyv UCNoNb30BaHUU NOALLUMHUKOB CKONBXKEHUS CXKUAKOCTHOM NNeHKon. Ha pucyH-
Ke 2 nokasaHbl BO3MOXHbIe (DOpMbI MEPBO U BTOPOWN MO B cnyvae AemncunpoBaHug. Hacto gemndunpoBaHHble
MOAbl MOXHO NPUBAMKEHHO paccMaTpUBaTh Kak cOBCTBEHHEIE, T. €. B BUAE MITOCKUX BPALLALLIMXCS KPUBBIX.

T 1T 1

M, i L. J —J Mepeast Moga

e o — 1
P 2

! Bropast mopa
P~ -

MNnockoctun Py, P, n P, pacnonoxexs! B yanax mog,

a MnockocTb Py — B My4HOCTH.

PucyHok 1 — CxemaTudeckoe nsobpaxenue opm mog PucyHok 2 — MNpumep dopm mog konebanuii B cnyyae
rMOKUX POTOPOB Ha NoAATIMBbLIX Onopax ux gemndupoBaHmns

CnepyeT 0bpaTuTe ocoboe BHMMaHWe Ha To, YTo popMbl MOA 1M OTKIMK poTopa Ha AncbanaHc cunbHo
3aBUCAT OT AMHAMNYECKUX XapaKTEPUCTUK U PacroNoXXeHUs NoALNMHUKOBLIX OMop.

4.4 BosgenctBue gucbanaHca Ha rMGKUM poTop

PacnpegeneHune gucbanaHca MOXeT ObiTb BbIPaXXEHO Yepes ModarbHble gucbanaHchl. AMNNUTYaa Kak-
40V MoJbl onpedensieTcsl COOTBETCTBYIOW MM MoAarnbHbIM gucbanancom. Mpu BpaleHn potopa Ha YactoTe,

GNN3KON K KpUTUYECKON, Moaa, COOTBETCTBYIOLasA 3ToM YacToTe, 06bIYHO ABMAeTCA AOMUHMPYIOLLEN Mo cpaB-
HEeHUIo C 0CTaNbHbIMU.
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CTteneHb 1M3rnba poTopa onpegenseTcsi:

a) 3HadeHWeM modanbHoro aucbanaHca;

b) cTeneHbto 6nnzocT pabodei HacToThl BpalleHUs K KpUTUYECKOR;

c) gemndupoBaHMem B cUCTEME «POTOP — onopan.

Ecnv ymeHblWWTL MoganbHbI gucbanaHc ¢ noMoLbio Habopa cocpefoTOYEHHBIX KOPPEKTUPYHOLLIMX
Macc, To aMmniMTy4a COOTBETCTBYIOLEN MOAbl TakKe yMeHbLMUTCs. Ha 3ToM ocHoBaH meTod 6anaHcMpoBKU Mo
Mo4am poTopa, onMcaHHbIA B HACTOSILLEeM CTaHgapTe.

3HadveHus MmoganeHbix AucbanaHcoB Ans 3a4aHHoro pacnpegeneHns gucbanaHca onpegenstotcs hop-
Mamun Mo n3rnbHblx konebaruin. Kpome Toro, ans 0606LeHHOro potopa, M30bpaXeHHoro Ha pucyHke 1, Brvs-
HWe KOPPEKTUPYIOLLEA Macchl Ha MOAY 3aBUCUT OT OpAMHAThl KPUBOW hOPMbl MOAbI B TOUKE pacnonoXeHus
MOCKOCTU KOPPEKLMIN: MakcumaribHbI 3ddekT Bei3bIBaeT pasmMelleHe KoppekTUpyoLwen Macchel B 0611actum
Ny4YHOCTUW, MUHUMAIbHBIA — BBNK3K yana konebaHui. B kavecTBe NpuMepa paccMoTpeH poTop, n3obpakeH-
HbIM Ha prcyHKe 1. KoppekTupytolas macca B NocKoCTU Py OKaXeT MakcMarbHoe BO3eNCTBME Ha NepByIo
mogay konebaHui, B TO BpeMsl kak ee BNnsiHWe Ha BTopyto Mogy byaeT mano.

KoppekTupytoLas Mmacca, ycTaHOBIIEHHas B NIIOCKOCTU Py, HE OKaXKET BIIUAHUA Ha BTOPYIO COBCTBEHHY!IO
mMogay, Ho byaeT Bo3GykaaTh ABe Apyrve Mogbl.

KoppekTupylolwine Macchl, YCTaHOBMEHHbIe B NNOCKOCTAX Py U Py, He OKaXyT BNUAHUA Ha TPeTbio
cobCTBEHHYO MOAY, Ho ByayT Bo3GyXAaTh NEPBYO 1 BTOPYIO.

4.5 Llenb 6anaHcupoBKU rMGKoro portopa

Llens 6anaHcnpoBKM 3aBUCUT OT TpeboBaHWI K akcnyaTtauun MawnHel. Nepen 6anaHcMpoBKon cnegyeT
onpegennTb UCNonb3yemble KpuTepuu. MpaBuibHbIN BEIGOP KpUTepMeB NO3BONSAET yaelleBUTs 6anaHCcnpoBKy
n obecneunTb ee 3¢ppeKTUBHOCTD.

KpuTepumn 6anaHcnpoBKkn BbIBUPaOT 13 YCNOBUA OOCTWKEHWUSI NPUEMIIEMbIX 3Ha4YeHW I BUBpaLmn matum-
Hbl U AMHaMUYecKoro npornda potopa, a Takke 0bycrnoBneHHbIX AncbanaHcom cun, eNCTBYIOLMX Ha NoALWuI-
HUKW poTopa.

PoTop NonHOCTLIO ypaBHOBELLEH, ECITN YCTPaHeH bl NoKarnbHble AncbanaHchl Ha KaXKaoM ydacTke poTopa
CKOJb YIO4HO Manoi AMWHbI BAOMNb €70 OCU NMOCPEeACTBOM KoppeKunn aucbanaHcoB aTnx ydacTkos. B atom cny-
yae LLeHTp Macc KaXKgoro ydacTka potopa byaeT nexaTb Ha ero ocu.

PoTop, ypaBHOBELLEHHbIA TaKUM 06paszom, He ByaeT MMeTb HU CTaTUYEeCKOro UM QUHaMn4eckoro gucba-
naHca, HA ModanbHbIX cocTaBnsowmx gncbanarca. JaHHbl poTop bydeT yAoBNeTBOPUTENbHO paboTaTth Ha
BCexX YacToTax BpalleHUsl B TOM Mepe, B Kakon 3To onpeaendeTtca BNuaHuemM gucbanaHca.

Ha npaktuke Tpebyemoe yMeHbLUEHWE CWUI, Bbi3blBaeMbIX AucbanaHcom, AOCTUralT, Kak npaBuio,
nyTem gobaBneHns Unv yganeHus Macc B orpaHU4eHHOM Yucne nrockocTen koppekuun. Mpn aTom nocne
6anaHcuMpoBKn byaeT Hen3BeXXHO COXPaHATbLCS HEKOTOPLIN pacnpenerneHHbI ocTaTouHbIA gucbanaHc.

Bubpauns (MM HeypaBHOBELUEHHbIE CUMbI), Bbl3biBaeMasi 0CTaTouHbIM AnucbanaHcom, AoimkHa BbiTb
yMeHbLLeHa 4o AONYCTMMOW BO BCEM AMana3oHe YacToT BpalleHus], BKIoYas Kputudeckune. TOMbKo B 0CODbIX
cry4dasix MOXHO OrpaHu4MTbCsl GanaHCUPOBKOW rMBKOro poTopa Ha O4HOW yacToTe BpaweHusl. Cnegyet
Y4YEeCTb, YTO POTOP, YAOBNETBOPUTESLHEIM 0Opa30oM ypaBHOBELLEHHbIW B 3adaHHOM pabodem ananas3oHe Yac-
TOT BpaLLEeHUsl, MOXET Bbl3blIBaTb MOBbILLEHHYO BUBpaLMIo, eCnn 40 OOCTUKEHUA pabodeit CKopocTU eMy Heob-
XOOUMO TMpPOWTU Yepe3 KPUTUYECKY ckopocTb. OOHako YPOBHM LOMNYCTMMOM BMGpauum B MOMEHT
NPOXOXAEHUS KPUTUUECKON CKOPOCTU MOTYT ObITh yCTaHOBEHbI Boriee BEICOKUMU, YeM st pabo4veii ckopocTu.

Kakoi 66l MeTog 6anaHCUpoBKA HU NPUMEHSITIN, KOHEUHOW Liefbio ABMSeTCs pacrnpeaeneHmne KoppekTu-
PYIOLLMX Macc C Liefbio MUHUMU3NPOoBaTh BNUsHME ancbanaHca Ha BCeX CKOPOCTSX BpaLLeHWs BNIOTb 40 Mak-
cMMarnbHOW paboyei CKopOCTH, BKIOYas peXnMbl Mycka v Belbera, a Takke BO3MOXHbIE BbIXOAb! 3a npedenbl
paboyero guanasoHa ckopocTel. 1N pelleHust 3Ton 3agaqmn MoxeT noTpeboBaTbes pacCMOTPEHME BITUSHUS
MO C KPUTNYECKUMUN CKOPOCTAMMU, NeXallMMn Bellle pabodero gnanasoHa cKopocTen.

4.6 OnpepeneHue MecTONONOXEHUA U YMCNa NNOCKOCTEN KoppeKLuumn

Uncno HeobxoaUMbIX MIMOCKOCTEN KoppeKUuun BACMNb OCU pOTopa 3aBUCUT OT NMPUMeHSeMoro MeToaa
GanaHcuUpoBKX. Hanpumep, poTopbl LEHTPoBEeXHBIX KOMMPECCOPOR MHOTAA YPaBHOBELUMBAKT B COBPaAHHOM COCTO-
AHUM TOMBKO B MITOCKOCTSAX Ha KOHLIAX pOTOopa MNocre TOro, Kak Kakablid ANCK U Baf B cOCTaBe poTopa ObinypaBHo-
BeLleH Mo 0TAeNbHOCTI Ha HU3KOCKOPOCTHOM BarnaHcupoBoYHoM cTaHke. OaHako B oblueM cryyae, ecnv paboyas
YyacToTa BpalleHUsl poTopa AOCTUraeT UMW NMPeBOCXOOUT N-to0 KPUTMHMECKYHD YacToTy BpalleHus, Heobxoaumo
1CMoNb30BaTh MO MeHbLUIen Mepe N, a 06bIMHO (N + 2), NNOCKOCTEN KOPPEKLMN, pasMeLLIeHHbIX BAOMb ero oCu.

Ha ctaguu npoekTnpoBaHus poTopa credyeT onpedennTb YACo NIOCKOCTEN KopPeKLUn 1 UX KoopanHa-
Thl BOOJb OCU poTOpa. Ha npakTiKe Y1cro NNOCKOCT el KoppeKLmMM orpaHMimMBaeTcs 0co6eHHOCTAMM KOHCTPYK-
LMK poTopa, a B crydae 6anaHCcUpoBKA Ha MecTe — BO3MOXKHOCTbHO ACCTYMA K HAM.
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4.7 BanaHcupoBKa BanonpoBofoB

BanonpoBofa, COCTOSALLMNA U3 HECKOMBbKUX POTOPOB, UMEET HECKOIbKO KPUTUYECKUX HacToT BpaLleHus (1,
COOTBETCTBEHHO, HECKOMBKO COBCTBEHHBIX MOA), KOTOPbIE, KaK MpaBuiio, He CoBNagatT ¢ COBCTBEHHBLIMN Yac-
TOTamu STUX POTOPOB, a hopMa COBCTBEHHBIX U3rMBHbIX KOoNebaHni BarnonpoBoaa He CBsizaHa NpoCcToN 3aBu-
CMMOCTbIO C Modamu poTopoB. Takum obpasom, pacnpefeneHve gucbanaHca BAOMb Banonpoeoaa,
cocTosiLero 13 AByx 1 6onee poTopoB, cneayeT onpedenaTb Yepes 3HaueHUs MoganbHbix AucbanaHcos, Moa
BCEro BanonpoBoa B LLenoMm, a He ero oTAerbHbIX COCTaBNAOLLMUX.

Ha npakTuke, oiHako, 4acTo Kaxablil pOTOP YpaBHOBELLMBAKOT HE3aBUCUMO OT APYrNX pOTOPOB Banonpo-
Boda. B 6onblwMHCTBe cniyyaeB aTo obecnevmBaeT yOOBNETBOPUTENbHYIO paboTy Banonposoga. MNMpumeHu-
MOCTb AaHHOrC MeToda Ha NpakTUKe 3aBUCUT OT MHOTMX hakTopoB (bopM COBCTBEHHBIX MOA U KPUTUYECKMX
CKOpOCTel BpalleHWs Bafonposoda W COCTaBMSIOLWMX ero poTopoB, pacnpeaenexHus aucbanaHca v Tuna
coeHeHWIA BanoB B BaronpoBoae, XapakTepucTuK onop Banonposoda unp.).

Ecnuv Bnocneacteum Heobxoanmo NnpoBecTy banaHCUpPOBKY Ha MecTe YCTaHOBKM poTopa, crieqyeT yuu-
ThiBaTb pekoMeHaAaLnn NpUnoxeHns A.

5 KoHcTpyKuumn poTtopoB

B tabnuue 1 npeactasneHbl TUNMYHbIE KOHCTPYKLIMN POTOPOB, AaHbl X KpaTKNe XapaKkTepUCTUKA 1 yKasa-
Hbl pekoMeHayeMble MeToAbl 6anaHcMpoBkX. B Tabnuvue npMBeaeHo TOMbKO KpaTkoe onncaHue xapakTepucTuk
poTopa. bonee nonHele TpeboBaHWs kK pOTOPaM YCTaHOBMEHbI B paszgenax 6 u 7 npyM onvcaHnyM COOTBETCTBYH-
Wwmx MeToaoB 6anaHcnpoBku. MNepeveHb MeToA0B BanaHCMPOBKM NpuBeaeH B Tabnuue 2.

WHoraa uenecoobpasHo MCNonb3oBaTh codeTaHne HeCKoNbKNX MeToAoB. Ecniv poTop AaHHOM KOHCTPYK-
L MoXeT ObITb ypaBHOBELLEH HECKOSBKUMU cnocobamu, TO BCe Takne BO3MOXHOCTU NpedcTaBneHbl B Tabnu-
ue 1B nocneaoBaTenbHOCTY BO3pacTaHUs BpeMeHU (CTOUMOCTUW) NpoLieaypbl 6anaHcnpoBKA.

PoTopebl ntobor dropmbl MOTyT BbITh YpaBHOBELLEHbI NocpeACTBOM BanaHCMPOBKA Ha HECKOMbKNX CKO-
pocTax BpalleHus (CM. 7.3), a uHorga — B HEKOTOPbIX 0COBbIX cryyasx — Ha paboyein CKopocTU BpalleHust
(cM. 7.4) Unun Ha HeKOTOpPO N PUKCUPOBAHHOMN CKOPOCTU (CM. 7.5).

Ta6nwunua 1 —ubkne potopbl

PekomeHgyemele
npoueaypsl 6a-
NaHCUPOBKU
(cm. Tabnuuy 2)

Tun poTtopa XapakTepucTuku potopa

HOuckn M6kmin Ban 6e3 gucbanax-
ca, XXeCTKUI AUCK NN ANCKU

o OavH auck:
I 1 - NeprneHavKyrnsipHo K ocu

e - C 0CeBbIM OMeHnEM

[Ba aucka:
- MeprneHguKynsipHO K ocu

- —I—I__I — — p— Bana B; C
Fﬂj n - C OCeBbIM GUeHUeM:

a) no KpanmHen mepe OfuH
ONCK CbEeMHBbIN B+C;E
b) uenbHas KOHCTPYKLMS G

@ >

oo

CbEMHbIE; B+C,D,E
- LernbHasi KOHCTPYKLUS G

bonee aByx AnCKOB:
_I-I_l - Bce (KpOME OZJHOI0) ANCKM
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Tun poTtopa

XapakTepucTuku potopa

PekomeHgyemele
npoueaypsl 6a-
NaHCUPOBKU
(cm. Tabnuuy 2)

KecTkne cekummn

mbkuii Ban 6e3 aucbananx-
ca, XeCcTKUe Cekuum

OpHa XecTkasi Cekuusi:

| — — | ———
A A A A~ " o 5
- LenbHas KOHCTPYKLUMS B
[1Be XecTkne cekumu:
— — — _ - - MO KparvHen mepe ogHa
K 1 K K CeKUMs CbeMHas B+CE
- LernbHasi KOHCTPYKLUSI G
bonee ABYX XeCTKMX Cek-
S H = I H e
KI_I_ 1 KI_I_ K - BCe (KpoMe OfHOW) cek-
1N CbeMHble B+C;E
- LernbHasi KOHCTPYKLUSI G
[WCKKN U XecTkue cekuum M6kuin Ban 6e3 gucbanax-
ca, KeCTKMe ANCKN U CEKLMK
Mo ogHOMY AWCKY U Cek-
— —I_—. — -I umn:
E —Lj E TJ - NO KpavHeln Mepe ogHa
AeTtanb CbeMHas B+C;E
- LenbHas KOHCTPYKUUSI G
Bonblwee yncno gertanen:
— -|_|-|_|-|_|—. — -I_ _|—|_| - Bce (Kpome ofHoN) aeta-
E Agligh; é E 'LE il 1 CbeMHbIE B+C/E
- LenbHas KOHCTPYKUUSI G
Bapab6aHbi Macca, ynpyroctb n gucba-
naHc, pacrnpegeneHHble BAONb
poTopa
- cneumarbHblie YCIOBUS F
- TUMNWYHbIE YCITOBUSA G
A A
BapabaHbl U QUCKU UIK XKECTKUE CEKLUN Mvbkmin GapabaH, xecTkne
OWCKU, XKECTKNE CEKLUU
- OUCKU/XKecTkne cek-
r— —r—. — UMn/cbeMHble:
E -Lj E N a) cneumanbhble ycnosuss | C+F,E+F
b) Tvnu4Hble ycnoewus G
- LenbHas KOHCTPYKUUSI G




rocTt 31320—2006

OkoHnyarnue mabnuusi 1

PekomeHgyemele
npoueaypsl 6a-

Tun poTtopa XapakTepucTuku potopa NAHCHPOBKA
(cm. Tabnuuy 2)
PoTop B BUAE eanHOro Lenoro Macca, ynpyroctb n gucba-
NnaHc, pacnpegeneHHble BAoMNb
potopa

o} )
[IH - HI] gree::uz?lezHblzmc6ar?:r?(':\jleHLbel- e

O603HaveHns:

A — oagHonnockocTHaa GanaHcupoBka, B — gByxnnockocTHasi GanaHcupoBka; C — GanaHcMpoBKa OTAENbHbIX
yanoB nepeg c6opkoii; D — nocneaytoulasi 6anaHcmpoBka Npu KOHTpore HavansHoro aucbanaxca; E — 6anaHcupos-
Ka Ha aTanax c6opku; F — BanaHcupoBka B ONTUMAarbHbIX MNOCKOCTAX; G — BanaHcupoBKa Ha HECKOIBKMX CKOPOCTSIX.

B HekoTOpbIX 06CTOSATENbLCTBAX MOryT ObITb MCMNONB30OBaHbI AONOMHUTENbHBIE Npoueaypbl 6anaHcupoeku: H un |,
cM. 7.4mn 7.5,

Tabnwuuya 2—Tpoueaypsl 6anaHcnpoBku

Mpouenypa Onucanue noﬂpa?’ﬂe;l-'ag?:”) cran-

Hu3skockopocTHas GanaHcMpoBka

A OpHonnockocTHas 6anaHcUpoBKa 6.5.1

B AeyxnnockocTHas GanaHcmpoBka 6.5.2

C BanaHcupoBka oTAenbHbIX Y3roB nepes cbopkoi 6.5.3

D Mocnepytowas GanaHcupoBka Npu KOHTpone HavaneHoro gucbanavca | 6.5.4

E BanaHcupoBka Ha aTanax cbopku 6.5.5

F BanaHcMpoBKa B ONTUMAIbHbIX MITOCKOCTSX 6.5.6
BbicokockopocTHas GanaHcMpoBka

G BanaHcMpoBKa Ha HECKOMNBKMX CKOPOCTSIX BPaLLEHNS 7.3

H BanaHcnpoBka Ha pabo4eln CKopocTh 7.4

| banaHcnpoBka Ha OUKCMPOBaHHOM CKOPOCTH 7.5

6 MeToabl 6anaHCMpPOBKU FMOGKNX POTOPOB Ha HU3KUX CKOPOCTSAX BpaLleHus

6.1 O6wme nonoxeHuns

HuskockopocTHY0 GanaHcMpoBKY 06bIMHO MPUMEHSIIOT ANS KECTKUX POTOPOB, B TO BPEMS Kak AN rmbKMx
POTOPOB NCMONb3YHT 6anNaHCUPOBKY Ha BEICOKUX CKOPOCTAX BpalleHNs. OAHako B HEKOTOPLIX Criydasx Aonyc-
Tuma 6anaHcnpoBKa rMGKOro poTopa TOMbKO Ha HM3KOW CKOPOCTU BpaLLeHNS.

BonblMHCTBO METOAOB, ONMCAHHLIX B HACTOALEM pasaene, TpebyoT HEKOTOPOW anpuopHOn MHgopma-
LK o xapakTepe pacnpegenenus agncbanaHca BAoMb OCK poTopa.

B cniyuasix, korga sHaunTenbHbIA gucGanaHc MoXeT OblTb CONOCTaBMNEH C OTAENbHbIM 3[1IEMEHTOM POTO-
pa, LenecoobpasHo ypaBHOBECUTb 3TOT 3NIEMEHT 0 €10 MOHTaXKa Ha poTop, Nochne Yerc nporecty 6anaHcu-
pOBKY poTopa B c6ope.

MpumeyaHune—B coctaB poTopa MOryT BXOAWTb OTAENbHLIE 3MEMEHTHI, CUMMETPUYHO pacrnonaraemble
OTHOCUTENBHO €ro 0CU (HanpuMmep, NonaTku, coegUHMTENbHbIE GONThI, NOMIOCH! ANeKTpoMarHmTa). [Mpu 9ToM AaHHbIE 3e-
MEHTbBI MOXHO YCTaHaBNUBAaTL Ha POTOP Taknm 06pa3om, UTobbl 06ecneunTb HaCTUYHYIO MU MOMHYIO KOppekuuto amcba-
naHca corracHo nioboMy u3 onucaHHblX MeTogoB. Ecnv e Takve anemMeHTbl yCTaHaBMMBAalOT Ha poTOp Mocne ero
GanaHcUpPOBKK, TO OHW HE AOIKHbI HAPYLLaTh AOCTUTHYTON YPaBHOBELEHHOCTH.
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HekoTopkle poTopbl cObUpatoT U3 0TAENbHBIX YacTel (HanpuMmep, coeguHAeMbIX BMecTe AUcKoB). B aTom
cnydae criefyeT MMeTb B BUAY, YTO B pe3ynbTaTe cOOpKM MOTyT MMEeTb MeCcTO OTKIIOHEeHUs B chopmMe poTopa
(Hanpumep, 6ueHne Bana). Kpome Toro, reomeTpusi poTopa MOXeT NpeTepneTb U3MEeHeHNUs NPy ero BpalleHum
Ha BbICOKOW CKOPOCTN BO BpEMSI 3KCNnyaTaLluu.

6.2 BbI6op nnockocTen KoppeKkLun

Ecnu mecTa cocpeoToueHns gucbanaHcoB BOOb OCU POTOPa N3BECTHbI, TO MIIOCKOCTU KOPPEKLIMM Crie-
ayeT BblIbpaTb N0 BOIMOXHOCTU 61IMXKe K 3TUM MecTaM. [1ns poTopa, CoCTosILLero 3 Asyx unv bonee anemen-
TOB, pas3HeCceHHbIX BAOMb ero ocuk, MOXeT noTpeboBaTbes bonee ABYX NONEpPEeYHbIX NIIOCKOCTENR KOPPEKL MM
aucbanaHca.

6.3 Yuet paGouein CKOPOCTU BpalleHUsa poTopa

CnegyeT C OCTOPOXHOCTbLIO UCMOSb30BaTh METOALI HU3KOCKOPOCTHON 6anaHCUpOBKM, ECIIN KpUTUYECKas
CKOPOCTL BpalleHus nonagaeT B paboyvmii gManascH CKoOPOCTEN BpallleHUsl poTopa unn 6anska K Hemy.

6.4 HauyanbHbI gucbanaHc

BanaHcunpoBka rmbkoro potopa Ha HU3KOCKOPOCTHOM BanaHCUPOBOYHOM CTaHKe MO3BOMSIeT ypaBHOBe-
CUTb pPOTOp B NepBOM NpubnmkeHnn. CTeneHb ycrnexa aTon npoLeaypbl 3aBUCUAT B OCHOBHOM OT 3HAYEHUS U
pacnpegeneHns HadanesHoro gucbanaHca.

PoTopbl, 4ns KoTopbIxX pacnpefeneHne HavanbHoro gucbanaHca N3BecTHO M COOTBETCTRYHOLUME NNOC-
KOCTU KOPPEKLMM AOCTYMHbI, ONYCTUMOE 3Ha4YeHne HavyanbHoro gncbanaHca orpaHM4eHo TOSbKO NpeaesibHbI-
MU 3HAYEHUSIMU KOPPEKTUPYIOLLMX Macc, KOTOpble MOTyT BbITb YCTaHOBMEHbI B MIOCKOCTAX KOPPEKLINM.

PoTopbl, 4ns KOTOPLIX UCTUHHOE pacnpeferieHne HavanbHoro gucbanaHca Hens3BecTHO, OBbIMHO He
MOTYT 6bITb YpaBHOBELUEHbI METOA4AaMMN HUIKOCKOPOCTHOW BanaHcuposki. OgHako B HEKOTOPLIX CryYasix 3Ha-
YyeHue HavanbHoro AgucbanaHca MOXKHO KOHTPONMPOBAaTL NyTeM NpeABapUTebHON BanaHCUPOBKM OTAEMNbHbIX
3NeMeHTOB.

6.5 MeToabl HU3KOCKOPOCTHOM GanaHCUpPOBKU

6.5.1 MNpoueaypa A — OgHonnockocTHasa 6anaHcUMpoBKa

Ecnuv HavanbHbIi gucbanaHc cocpeaoToueH NpenmyLlecTBeHHbIM 0Bpa3om B 04HOM NonepeyHon Nnoc-
KOCTM W B 3TOM XKe MIOCKOCTW OCYLLIECTBIISAIOT YCTAHOBKY KOPPEKTUPYIOLLMX Mace, poTop OyaeT ypaBHOBELLEH Ha
BCEX CKOPOCTSX BpalleHUs!.

6.5.2 Mpouenypa B — [IByxnnockocTHan 6anaHcUpoBKa

Ecnuv HavyanbHeIM gucbanaHc cocpedoToueH rMaBHbIM 06pa3oM B ABYX MONEPEYHBIX MITOCKOCTSX U B TEX
)Ke caMblX MIIOCKOCTSX yCTaHaBMBAIOT KOPPEKTUPYIoLME Macchl, poTop byaeT ypaBHOBELLEH Ha BCEX CKOpOC-
TAX BpalleHNs.

Ecnu gucbanaHc poTopa pacnpegeneH no XecTKoW cekunn poTopa U Koppekuuo aucbanaHca ocyle-
CTBNSIHOT B 9TOW CEKLIMM, POTOP Takke OyaeT ypaBHOBELLEH Ha BCEX CKOPOCTSIX BpaLLeHWs.

6.5.3 MNpoueaypa C — banaHcupoBKa oTAeNbHbIX Y3M0B nepeq c6opkon

Mepep cbopkon kaxkaas YacTb poTopa, BKIoYas Ban, 4oikHa OblTb ypaBHOBELLEHA Ha HU3KOW CKOpPOCTH
BpaweHus B cooTBeTcTBUM ¢ TOCT 22061. Npun ycTaHOBKe poTopa HeobXxo4MMo coxpaHsiTe B Mpedenax 4onyc-
Ka CUMMETPUYHOCTbL OTHOCUTENLHO ocK BpalweHus (cMm. TOCT UCO 1940-2) kak ona camoro Bana, Tak u ang
YCTPONCTB KpenneHns 3rfieMeHToB poTopa.

MpvnmevaHusn

1 CvMMeTpUYHOCTL GanaHCUPOBOYHOW OMPAaBKU U YCTPOWCTB KPENSeHUs aNIEMEHTOB pOTOpa OTHOCUTENBHO OCU
OnpaBKyW TAKKe criegyeT NoagaepKMBaTh B Npegenax gonycka. [luc6anaHc n HECUMMETPUYHOCTL ONPaBky MOTYT GbIThb KOM-
NeHCHpOBaHbl NOCPEACTBOM MNpoLeaypbl MHOUUMPOBaHUS, KOrAa NoroXeHre ypaBHOBELWMBAEMON AeTarnu U3MEHSII0T Ha
180° (cm. TOCT NCO 1940-2).

2 [Mpw pasgenbHol BanaHcUpOBKe 3N1eMEHTOB poTopa U Barna HeobXxoanMo NPUHSITb BO BHUMaHUE HECUMMETPUY-
Hble NpucnocoGreHust, Takne kak WnoHku (cm. FTOCT 31322), koTopble ABNSOTCS YacTbio poTopa B COGPaHHOM COCTOSIHWM,
HO HEe UCMOMNb3YITCS NPY No3NIeMeHTHOW 6anaHcUpoBke.

3 UenecoobpasHo npoBoanTs pacyeT ancbanaHca, 06ycnoBneHHoro norpelHocTsiMm c6opku. MNpu pacyeTe Bnvs-
HUSI NOrPELLHOCTEN ONPaBKU M Bara BaXHO MMETb B BUAY, HYTO MNPU OKOHYaTENbHON COOpKe 3TV NMOrpeLHOCT MOTYT CYMMU-
poBatbcs. [Mpoueaypel, paccmaTprBaoLlLme gaHHble norpewHocTH, npueedeHsl B TOCT NCO 1940-2.

6.5.4 Mpoueaypa D — MNocneayowasn 6anaHcMpoBKa NpU KOHTpOJie HadyanbHoro guc6anaHca

PoTop, co6paHHbIii U3 ypaBHOBELLEHHBIX SM1IEMEHTOB (Mocre BhINoMHeHUs npoueaypbl C), MOXET, TEM He
MeHee, MeThb NoBbIWeHHBIR AMcbanaHc. MNocnegytowas banaHcUpoOBKa POTOpa Ha HU3KOW YacToTe BpalleHus
JonycTuMa TOMbKO B criyyae, korga HadanbHbeli gucbanaHc potopa B coO6paHHOM COCTOSIHUW He NMpeBbIlaeT
yCTaHOBIIEHHbIX NPeaenos.

MpX HanMuMn nHbOPMaLUN O KEeCTKOCTU Bana WK onopbl U ApYrUX OMHAMUYECKUX XapaKTepucTuK
nonesHbiM bygeT aHanMa ¢ UCMoSb30BaHNEM MaTeMaTUYecKUX Modenen.
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OnbIT NOKa3bIBAET, UTO CUMMETPUYHBIA POTOP, YAOBMETBOPSIOLLMIA BhILEeNnepeyYncrieHHbIM TpeboBaHu-
SIM, HO MMEIOLLMIA AOMONTHUTENBHYIO LEeHTParnbHYI NMOCKOCTb KOPPEeKUUn, MoXeT BblTb ypaBHOBELLEH U MpK
6oree BbICOKNX 3HaYeHUAX HavanbHoro gucbanaHca nocne cbopku. CornacHo skcnepMmeHTanbHbIM 4aHHBIM
oT 30 % go 60 % HavanbHoro gucbanaHca cnegyeT yCTpaHsaTh B LeHTpanbHOM NIIOCKOCTU KOPPEKLIMN,

Ans HeCMMMETPUYHOTO pPOTOpPa UM POTOPA C KOHCOSTbHBIMU YacTAMU MOXHO UCNOMNb30BaTh aHanorny-
Hyt0 MpoLeaypy, Ho gons ancbanaHca, ycTpaHsiemasl B pasHbIX NMIOCKOCTAX KOPPEKLUN, MOXKET ObITb APYron, U
ee crieflyeT onpeaenvTb OMbITHbIM NyTeM.

B psige cnydaes HavanbHbIA AncbanaHc poTopa MOXET OKasaTbCsl CTOMb BEMWK, YTo 3To NoTpebyeT npu-
MEeHeHUs pyrx MeTogoB 6anaHCcMpoBKM, HaMpuMep npoleaypsl E.

6.5.5 MNpoueaypa E — banaHcupoBKa Ha aTanax c6opku

MpepBapuTenbHO ypaBHOBeLWIMBAOT Ban. [ocne aToro poTop nogsepratoT banaHcUpoBKe KaXabli pas,
KOr[a Ha Hero ycTaHaBnnBatoT 4ONOMHUTENbHYI0 AeTallb, MPUYeM KOPPEKTUPYIOLLIME MacChl pa3MeLLaloT UMeH-
HO Ha aToW geTanu. TakoW meTod no3sonsieT nzbexaTb HEOOXOOAMMOCTU NPOBEPSITb CUMMETPUIC Bana u
YCTPOWCTB KPEMNIeHNs 3a1eMEHTOB poTopa.

MpY ncnonb30BaHUN aHHOW NpoLleaypbl BaXHO yoeanTbes, YTO COCTOSIHNE YPaBHOBELLEHHOCTU YKe
yCTaHOBIEHHBIX AeTanen He nameHsieTcs Npy 4obaBneHnn Nocneayowmx 3/1IeMeHTOB.

WHorga MoxHo ycTaHaBnNnBaTb ABe N10CKMe AeTany OQHOBPEMEHHO 1 3aTeM NPOBOANTL ABYXMITOCKOC-
THyto 6anaHCMpOBKY poTopa, UCMOMb3ys B KAYeCcTBe MIIOCKOCTEN KOpPeKLUn NOBEPXHOCTU 3TUX deTanen. B
crny4asx, korga >KecTKasi CeKLMs COCTOUT U3 HECKOMbKUX 3MIEMEHTOB, KOTOpble 0ObIYHO YpaBHOBELUNBAOT B
npoLecce ABYXMNIOCKOCTHON 6anaHCUPOBKA, STY XKECTKYIO CEKLIMIC MOXHO YCTaHaBNMBaTb Ha pOTOP cpasy Kak
efunHoe Lenoe, nocrne 4Yero NpoBecTy ABYXMNIOCKOCTHYO BanaHCUpoBKYy.

6.5.6 MNpouepypa F — BbanaHcupoBKa B ONTUMaNnbHbIX MOCKOCTAX

Ecnu 1n3-3a ocobeHHOCTe N KOHCTPYKLAN U MeToAa U3roTOBIEHNA POTOPbI OAHON cepuin nMmetoT gucba-
naHc, paBHOMEPHO pacnpedeneHHbIA No BCcel anvHe (Hanpumep, Tpybbl), TO ypaBHOBELLEHHOCTb pOTOPa BO
BCEM guana3soHe pabounx ckopocTen MoxeT bbiTb 4OCTUIHYTa bnarogaps noaxoaswemy Bbl6opy NonoXKeHUn
OBYX NIOCKOCTE N KOpPeKLMM BAOMb OCUM pOoTOpa ¢ NocneaytoLlen banaHcMpoBKOW Ha HA3KOW CKOPOCTH Bpallle-
HUsA. ONTUMansHoe pacnofioXeHue MIOCKOCTEN KOpPeKUMU, No3Bonsowee 4O6UTLCA HAUMyYLWNX YCITOBUIA
aKcnfyaTauMm potopa, MOXHO onpefennTb TOMbKC B pe3ynbTaTe 3KCMepUMEHTOB Had rpynnon poTopoB
OfHOro TUna.

B yacTHoOCTK, pacnonoXxeHue NioCcKOCTEN KopPEeKLMM Mexay ornopamMmy poTopa Ha paccTosiHn 22 Y% mex-
OMOPHOTO PACCTOSHUSA OT KaXKA0M onopbl byaeT onTMManbHbIM AMs CReayoLWmX pOTOPOB NPOCTON (hopMBbl:

a) OAHONPOMETHbLIX POTOPOB C OMOPaMM Ha KOHLLaX;

b) poTopoB C paBHOMEpPHO pacnpefeneHHon maccol 6es 3HaUNTeNbHBIX KOHCOMbHBLIX YacTel;

C) POTOPOB C NOCTOSIHHOW U3rMBHON XXeCTKOCTLIO Bana BAOSb BCEN ANNHEI;

d) poTopoB, Ubs paboyasi CKOPOCTb HE U3MEHSETCH CKaukaMu U ganeka oT BTOPON KpUTUYECKON];

e) pOTOPOB C paBHOMEPHbLIM UMW NIMHERHBIM pacnpeeneHem gucbanaHca.

Ecnuv ganHblin MeTog 6anaHCMpOBKU He AaeT yAoBMeTBOPUTENbHEIX pPe3yrbTaToR, MOXHO MPUMEHNUTL
MEeTO[ YPaBHOBELUMBAH WS Ha HA3KOW CKOPOCTUM C UCMONb30BaHMEM Tpex NOCKOCTER KOppeKLMn — B cepeiu-
He poTOpa M Ha erc KoHLax, — Kak onucaHo B npunoxernuq B. [ns ocylwecTBneHus1 aTol npoueaypbl Heobxoau-
MO OLEHWUTE, KaKyto OO0 HavanbHoro gncbanaHca cnegyeT yCTpaHsIThb B LEHTParibHOM NITOCKOCT KOPPEKLUN.

7 MeToAabl 6anaHCMpOBKU FMMOGKNX POTOPOB Ha BbICOKMX CKOPOCTAX BpaLleHUs

7.1 O6uwmne nonoxeHus

OB6bI4HO rMMBKME POTOPLI YPaBHOBELLMBAIOT Ha BbICOKMX CKOPOCTSX BpalleHWsl, 04HaKo B HEKOTOPbIX CITy-
Yasix BO3MOXXHO NPoBefeHNe HU3KOCKOPOCTHOM BanaHCUMPOBKA C NPUMEHEHWeM COOTBETCTBYIOLMNX NpoLieayp
(cm. pasgen 6).

7.2 YcTaHOBKa poTopa A5l npoBeAeHus npoueaypbl 6anaHCMPOBKU

Ans npoBeaeHus 6banaHCUPOBKM POTOP YCTaHaBMBAOT Ha NOALWNMHUKOBLIE onopkl. MiHorga xenatenbs-
HO BbIBMpaTb 3TW CMNopbl TaknM 0bpasoM, YTODbI NX XapakTepUcTUKN Bbinn BNU3KN K XapakTepucTukam onop
poTopa BO BpeMsi ero SKkcniyaTauum, T. e. 4Tobbl Bo BpeMsl 6anaHCUpOBKM NPOSIBASINNCE Te XXe Modbl koneba-
HWA, 4TO 1 NpK paboTe poTopa B peasbHbIX YCIOBUAX MpUMeHeHNs. 3T0 No3BONUT N3bexaTb HeobXxoguMocTK
nocnegytowlen 6anaHCMpoBKN poTopa Nocne ero ycTaHoBKM Ha MecTe aKcnnyaTauuu.

Ecnv poTop cogepKuT KOHCOMbHYI0 Maccy, KoTopas Npu 0ObIYHBIX YCAOBUSIX SKCNyaTauum MMeeT ono-
py, OIS orpaHnveH st ero nporuba Bo BpeMst UCMbITaHUA MOXeT 6bITb MCNOMb30BaH ONMOPHbIA MOALUMMH UK.

Ecnv poTop coaepXuT KOHCOMbHYIO Maccy, He UMELOLLYIO OMopbl B 0DbIYHBIX YCITOBUAX SKCMyaTauuu,
crnedyeT BO BpeMSs UCMbITaHWIN TaKkKe 0CTaBUTb ee B 6e30MOPHOM COCTOSAHUN. TeM He MeHee, OMOPHbIN MOALUNM-
HWUK MOXET NoTpeboBaThes Ha paHHen cTagun banaHcMpoBKn Ans cbecrneveHns 6e3cnacHoOro BpaLleHus poTo-
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pa Ha aKcnnyaTauuoHHOW UM NOBbILLEHHOW CKOPOCTW, KOr4a 3fieMeHThl poTopa 3aHMMaleT CBOW MOCTOAHHEIE
NOMNOXEHUS.

YcTaHaBnMBaemble AaTHUKK AOMKHbI 0becneynBaTtb uamMepeHme BubpaLmm Bana, nogLunnHUKOBOR ono-
pbl UMK CUN B NoAWWnHuke. MaMeputensHas cuctema gormkHa obecnevnBaTtb U3MepeHne CoCTaBsoLWEen cur-
Hana Ha YacToTe BpalleHusl. Pe3ynbTaTtbl 3TUX M3MepeHuiA MOryT GbiTb BbipaXeHbl Yepes amnnuTyay v asy
NN KOCUHYCHYHO M CUHYCHYHO COCTaBISIOLLME FAPMOHWKA Ha YacToTe BpalleHusi, CUHXPOHUI0OBaHHONM c onpee-
FEHHbIM YIIOBLIM NOI0XKEHWEM poTopa.

B HekoTOpbIX criyHasix MOXHO YCTaHaBMMBaTh B O4HOW NIIOCKOCTW ABa AaTynka nod yriom 90° gpyr k apy-
ry ans obecnedeHus paspelleHusi nonepedHoin Bubpaum unu cunel (ganee — subpaumsi), obbluHO BEPTU-
KarbHOW U TOPU30HTaNbHOW, Korga aTo Heobxogumo.

Jatunk n cuctema ero KpenneHust He JOMKHbI UMeTb Pe30HaHCOB, CMOCOGHbBIX CYLLEeCTBEHHbIM 0bpasoM
NOBNUSATL Ha pe3yrnbTaT MU3MepeHus BubpaLumu B npefenax gnanasoHa yactoT 6anaHCcMpoBKA.

Mpu 06paboTke BEIXOAHOIO CUrHana gatyunka 4omkHel 6biTh BbldeeHbl cocTaBnaoLwasn Bnbpawumm, cuH-
XpOHHas ¢ ABWXeHUeM poTopa U obycrioBneHHas ero gucbanaHcom, HU3KOCKOPOCTHLIE BueHua 1 gpyrue
cocTaBnsiow e Bubpaunn.

Mpu1BO4 poTOpPa He AOMMKEH BNUATL Ha ero BUBpaLmio 1 co3gaBaTb ONONHUTENbHBIA gucbanaHc. Ecnu
auncbanaHc, co3gaBaeMbli MPUBOLOM, U3BECTEH, OH JOIMKEH ObITb KOMNEHCUPOBaH NP N3MepeHUn BUbpaLmu.

MpwumeyaHune— [OnaoueHkn gucbanaHca, BHOCMMOIo NPUBOAOM, MOXHO UCMONB30BATL NpoLUeaypy MHAULK-
poBanusino FOCT UCO 1940-2.

7.3 Mpouepypa G — BbanaHcupoBKa Ha HECKOMNBKUX CKOPOCTSAX BpallleHUA

B HacTosilem nogpaszaene ycTaHOBEHbI OCHOBbLI BEICOKOCKOPOCTHOM BanaHCUpoBKY B CAMOM NPOCTOM
BMAe. YpaBHOBELIMBaAHUA poTopa AOCTUMraloT Ha OCHOBe aHanu3a Mo konebaHuin n nocrnegoBaTteribHON
6anaHCMpPOBKN Ha pa3HbIX CKOPOCTSX, BbIGMpaeMbIX 4OCTaTOMHO BAN3KUMM K KOUTUYECKUM CKOPOCTSIM poTopa
B Npefdenax paboyero gvanascHa ckopocTel Bpalwerus. Kpome Toro, pekoMeHagyeTcsi NpoBoAuTs banaHcu-
POBKY TakXe Ha MakcumManbHO AONYCTUMON UCMbITaTeNbHON ckopocTU. CyTb MeToZla COCTOUT B Nocreaosa-
TenbHOM ycTpaHeHun gucbanaHca Onst Kaxgoh modbl B npedenax pabodero guanasoHa CKOpOCTEA U B
oKoHYaTenbHOW BanaHcUpoBKe AN ycTpaHeHust gucbanaHcoB ocTaBwuxcs (6onee BLICOKAX) MO Ha
MaKcUmarbHOM banaHCcUpoBOYHON CKOPOCTN.

O6bIYHO gaHHbIR MeTof NpeanoniaraeT UCNOSb30BaHWE KOMMbIOTEPHBIX MPOTrPamMMm, peanmnayoLmx aBTo-
MaTU3MpOBaHHbIe MpoLeaypbl pacyeTa, HanpuMep Ha ocHoBe KoadduumneHToB BNusiHua. B Hanbonee npo-
CTOM BapuaHTe UCMOofb30BaHNe KOMMNbloTepa B cucTeMe HanaHCUpOBKM NO3BonseT obnerynts onepaTopy
BbINOMHEHMWE Takux onepauni, Kak BbluUTaHue BEKTOPOB (CM. 7.3.2.5,7.3.2.91n7.3.2.10).

Ecnu koathpnLneHTsl BAUSIHUS U3BECTHLI 3apaHee U UX 3HaYeHUs1 BBeeHbl B KOMMbIOTEP, 3TO MOXET
1n36aBUTE OT HEOOXOAUMOCTU NMPOBEAEHUS UCTMbITAHUA, CBA3AHHBLIX C YCTAaHOBKON NpobHbIx Macc. Mpu bna-
ronpusiTHbIX 06CTOATENBCTBaX N3MepPeHUs BUBpaLnn, ABMSOLWENCs OTKIMKOM Ha gucbarnaHc, MoryT bbiTb Mpo-
BeeHbl Ha pasHbIX CKOPOCTSX BpalLeHNs 3a 0AMH MYCK pOTOPa, a He 32 HECKOITLKO NMYCKOB AN KaXXA0 W CKOPOCTH
oTaensHo. TakuM obpasom, pacyeT HeOBX0ANMBIX KOPPEKTMPYHOLLMX MacC MOXET BbITb BbINOSIHEH HA OCHOBE
JaHHbIX, NONYYEHHBIX MPU OHOM NyCKe.

Bce peaynbTaTthl MaMepeHusi BUGpaunn, paccMaTpuBaeMble B HACTOSILLEM pazgene, OTHOCATCA K cocTaB-
nsowen 060pOTHON YaCTOThI.

7.3.1 HauyanbHas 6anaHcUpOBKa Ha HU3KOM CKOPOCTU

[o npoBeaeHNs BEICOKOCKOPOCTHOWM BanaHCUPOBKN pEKOMEHAYETCH ypaBHOBECUTL POTOP Ha HN3KOMN CKO-
POCTW BpaLLeHusl, KOr4a He cka3biBaeTCs BNUsIHME ModarbHblX gucbanaHcoB. B yacTHocTh, aTo Lenecoobpas-
HO, Korga C MOBbILUEHWEM CKOPOCTW BpalleHUsl CyllecTBEHHOe BO3deicTBMe AucbanaHca Ha poTtop 6yaet
UMeTb MECTO TOSTbKO Ha MepBOW KpUTUdeckon ckopocTi. OgHako AaHHBIA 3Tan He ABNsieTcs 06s3aTenbHbIM, U
npoueaypy 6anaHcUpoBKM MOXHO HavaTb cpasy ¢ 7.3.2.

MpumeyaHue— banaHCcMpoBKa Ha HU3KOWM CKOPOCTU MOXET NO3BONUTE M3bexaTb HEOGXOAUMOCTU OKOHYa-
TenbHON BanaHcMpoOBKY NO ocTaBWKUMEs (Gonee BbICOKMM) MOZaM, OnucaHHon B 7.3.2.11.

7.3.2 OnucaHue npoueaypbl

B onuceiBaeMoi npoleaype NioCKOCTU KOPPEKLMN OOIPKHBI ObITh BeIGpaHbl ncxoasa ns popmM cooTBeT-
CTBYOLNX MO konebaHuii (cM. pasgen4).

7.3.2.1 OcyuwecTBSIOT NycK poTopa Ha HEKOTOPOWN COrnacoBaHHON HN3KOM CKOPOCTU (MITU CKOPOCTAX)
BpalleHusi, 4Tobbl yCTpaHUTbL BpeMeHHbI npornd. Ecrnn ncnoneayoT gatyunki, No3BONsOWNE onpeaensTb
nonoXeHne Bana, criegyeT BblAeNUTb OCTaBLUMECS NOBTOPSIOWMECS HA3KOYACTOTHLIE BUEHUsI, ANS TOro YTo-
6bl, pK HeOBXOOUMOCTH, BEIYECTL UX B BEKTOPHON hopMe 13 pesynbTaToB Nocneayowmx namepeHunin subpa-
LW Bana Ha BCcex CKopocTsix 6anaHCupoBKu.
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7.3.2.2 OcyllecTBMSAIOT MNyCK poTOpa Ha HEKOTOpPON Be3onacHom ckopocT B6M3M NEPBOI KpUTUYECKON
CKOPOCTW U3rMBHBIX konebaHuiA. 3Ta ckopocTb ByaeT HasblBaTbCS NepBoii 6anaHCMPOBOYHON CKOPOCTLIO.

3anucelBaloT curHansl BUOpaLmmn B ycTaHOBUBLUEMCS pexkiMe paboThl. Mpexae yem NnpucTynuTs k obpa-
60TKe AdaHHbIX, BaXXHO ybeOuTbcsi B MX MOBTOPSAEMOCTU. Onsi aToro MoxeT noTpeboBaTbcsi NpoBedeHune
HECKOITbKUX NMYCKOB.

7.3.2.3 YcTtaHaBnuBaloT Ha poTop Habop NpobHLIX Macc, KOTopble A0MKHBI 6bITb BEIGpPaHb! U pa3melle-
Hbl BOOMb OCK poTOopa Takum o6pa3zom, 4YToDbl BbI3BATb 3HAYUTESbHbIE U3MEHEHWUs] BMOpaLuM Ha nepBoi
6anaHCcUPOBOYHON CKOPOCTM.

Ecnv 6anaHcnpoBKy Ha HWU3KOW CKOPOCT M BpaLLLeHWS He NPOBOAMITU, Habop NPOBHBIX Macc COCTOUT 0BbIY-
HO TOJLKO U3 O4HOI MaccChl, KOTOPYIO A4S1s poTopa, 61IM3KOro K CMMMETPUYHOMY C LLEHTPOM CUMMETPUA B cepe-
AunHe nponeta, pasmeLlatoT B6n3M cepeuHbl NponeTa potopa.

Ecnuv npegsapuTensHo bbina npoBegeHa banaHcMpoBKa Ha HU3KOW CKOPOCTU, MPOBHbIE Macchl 0ObIYHO
pasMeLLalT B TPEX pasfiMyHbIX NIIOCKOCTSAX KOpPeKLUUA. B 3aToM criydyae COOTHOLLEHWE MeXay MaccaMiu Bblou-
patoT Takum o6pazom, UTo6bl JOCTUTHYTas ypaBHOBELLEHHOCTb HAa HU3KOW CKOPOCTU BpalleHust (ypaBHOBe-
LLIEHHOCTL XEeCTKOro poTopa) He bbina HapylueHa.

7.3.2.4 OcylecTBSIIOT NYCK pOTOPaA Ha TOM Xe CKOPOCTWN U B TOM Xe peXnme, 4To ykasaHbl B 7.3.2.2, U
3aNnCbIBaOT HOBbIE Pe3ynbTaTbl U3MepPeHUiA BUbpauun.

7.3.2.5 Ha ocHOBe U3MeHEeHWUI BEKTOPOB, MOMYYEeHHbIX B pesynbTaTe usMepeHun no 7.3.2.2 1 7.3.2.4,
onpegenstoT BNusiHue Habopa NpobHLIX Macc Ha NepBor 6anaHCMPOBOYHON CKOPOCTU, NOCIIE Yero paccynTbl-
BalOT 3HAYEHME 1 YIIIOBOE NOMOXKEHWNE KOPPEKTUPYIOLLNX Mace, NOIBOMSAIOWMX YCTPaHUTb BAUsAHME gucbanax-
ca Ha nepBo 6anaHCUpPOBOYHON CKOPOCTU. YCTaHaBNMBAIOT 3T MaccChl.

MpvnmevaHusn

1 B npunoxenun G gaH rpaduyecknii Nnpumep BEKTOPHOTO BblUYUTAHWS, UCMOMb3YEMOro NPy pacyeTax KoppekTu-
pyroLwmx macc.

2 B BblWweonvcaHHON Npoueaype npeanonaranock, YTo BIMSIHWE Ha pe3ynbTaThl u3mepeHnin gucbanaHcoB gpyrnx
MOZ HE3HAYUTENBHO NN YCTPAHEHO NPUHATUEM COOTBETCTBYIOLLMX MEP.

Mocne BBINOMHEHUS YkasaHHOW NocnegoBaTenbHOCTU 4eNCTBUIA BUBpauus (Mnn LeHTpobeXxHble cuibl)
poTopanpu ero BpaLleHn Ha BCeX CKOPOCTAX BMIIOTb 40 NEPBON KPUTUYECKON N Ha CaMOM NePBON KPUTUHECKON
CKOPOCTW AOMKHA HaXOAUTLCSA B YCTAHOBEHHbIX Mpegeniax. Ecriv ato He BeINonHsieTcA, cnegyeT 6oMee TOYHO
onpefennTb U YCTaHOBUTb KOPPEKTUPYIOLLIMEe Macchl UM NOBTOPUTL Mpoleaypsl 7.3.2.2—7.3.2.5 Ha gpyron
6anaHCMPOBOYHON CKOPOCTW, BO3MOXHO Oonee OGnM3KOW K MEpPBOA KPUTUYECKOW CKOPOCTUM M3TMOHBIX
KonebaHuiA.

7.3.2.6 OcyLLecTBMSAIOT NyCcK poTopa Ha HeKoTopoi 6e30MacHO CKOPOCTU BOIM3N BTOPOI KPUTUYECKON
CKOPOCTU N3rMBHbIX konebaHui. 3Ta ckopocTb ByaeT cunTaTbes BTOPoN 6anaHCMpOBOYHOA CKOpOoCTbio. Mpo-
BOAAT N3MepeHust BUGpaLnmn Ha AaHHON CKOPOCTU B YCTAaHOBMBLLEMCS PEXUME BpalLleHus poTopa.

7.3.2.7 YcTaHaBnuMBaoT Ha poTope Habop NpobHBIX Macc, 3Ha4YeHne N MecTo pasMeLLeHUs KOTOpbIX
BAOSb OCK POTOPa AOMKHbI ObITb BbIDpaHbl Takum 06pa3om, YTo6bl BbI3BaTb AOCTAaTOYHbIE M3MEHEHUs BUbpa-
LK Ha BTOPO 6anaHCUpPOBOYHOW CKOPOCTU U HE OKa3bIBaTb B TO XKe BPEMS CYLLEeCTBEHHOrO BAMSIHWUS Ha nep-
BYIO MOAY W3rMGHbIX konebaHui 1, ecnn HeobXoAMMO, YpaBHOBELLEHHOCTE pPOTOPAa Ha HU3KOW CKOPOCTU
BpalleHuUs.

7.3.2.8 OcyllecTBAIOT 3anyck poTopa Ha TOM Xe CKOPOCTU, YTO N B 7.3.2.6, 1 nony4vaoT pesynstathl
HOBbIX N3MepeHn BUbpaLmn.

7.3.2.9 Ha ocHOBe U3MeHEeHWI BEKTOPOB, MOMyYeHHbIX B pesynbTaTe usMepeHun no 7.3.2.6 n 7.3.2.8,
onpeaensoT BAUsAHME Habopa NPobHBLIX Macc Ha BTOpoN BanaHCUMPOBOYHOM CKOPOCTX AN AaHHoro Habopa
npobHbIx Macc. Mcnonb3ayloT 3Ty pacyeTbl Ansl BelHUcneHnst Habopa KoppeKTUPYHIoLLMX Macc, KOTOpbIe AOIKHEI
yCTpaHUTb BnusiHie gucbanaHca Ha BTOpoi banaHcupoBOYHON CKOPOCTU. YCTaHaBMBAOT 3T Macchl.

Mocne aToro BMbpaLus Ha BCEX CKOPOCTSIX BPaLLLEeHMs poTopa BMOTb A0 BTOPOA KPUTUYECKOA CKOPOCTU
n3rMbHbIX konebaHuin AomkHa HaxoduTbes B Npedenax gonycka. Ecnv atoro He npoucxogut, 6onee To4HO
onpefensiloT M ycTaHaBNUBAKT KOPPEeKTUpYIoLWMe Macchbl UMM MOBTOPSAT Mpoueaypbl, onncaHHble B
7.3.2.6—7.3.2.9, Ha banaHCMpPOBOYHOM CKOPOCTU, BO3MOXKHO Bonee Grn3koi Ko BTOPOA KPUTUYECKO CKOPOCTH
N3rnbHbIX KonebaHuin (CM. NpuMeYaHns K 7.3.2.5).

7.3.2.10 TloBTOpSAOT MO oYepean BbilLenepeyncrieHHble npoLeaypbl Ha banaHCUPOBOYHBIX CKOPOCTSX
BONN3M KaXKOOM KpUTUYECKOM CKOPOCTM poTOopa B nMpedenax 4onycTUMOro gnanasoHa 4acToT BpalleHus. Kax-
OblA HOBBI Habop NpobHbIX Macc BbIBUpatoT TakumM 06pa3om, YToObl OH OKa3biBan 3HaYNTENbHOE BIIMSIHWE Ha
COOTBETCTBYIOLLYIO MOy konebaHui, HO He OKasblBasl BIIMSHUA Ha y)Ke OOCTUTHYTYHO YpaBHOBELUEHHOCTb
poTopa Ha 6oree HU3KNX CKOpOCTSAX BpaleHus. HeobxoamMmoe pacnpegeneHune NpobHbIX Macc MOXeT ObiTb
Nony4YeHo Ha OCHOBE 3KCMEPUMEHTOB UM Ke B pe3ynbTaTe YNCMNOBbIX pacHeTOB C UCNONL30BaHMEM MaTeMaTu-
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Yyeckon Mmogenu. s kaxgoro cryyas paccunThiBalOT U ycTaHaBnMBaloT Habop KoppeKTupytoLlmx Macc. Kax-
Obli  Habop KOPPEeKTUPYILWMX Macc [AOMKeH KoMreHcupoBaTb AucbanaHc Ha COOTBETCTBYHOLLEN
6anaHCcUpPOBOYHON CKOPOCTM.

7.3.2.11 EcnM nocne ycTaHOBKA KOPPEKTUPYIOLLNX Macc Ans Bcex BanaHCUpOBOYHbIX CKOPOCTEN B
npegenax skcniyaTaunoHHOoro guanasoHa ckopocTten 6yget Habnogatbes NoBbILWEeHHasA BUBpaLums, npoueay-
pa, onucaHHas B 7.3.2.9, AoMKHa ObITb NOBTOpPEHAa Ha BanaHCUMPOBOYHON CKOPOCTU, BO3MOXHO Bornee 6riMskon
K MakcuMManbsHo A0NYCTUMON UCTbITaTeNbHON CKOPOCTU. B AaHHOM criydae MOXeT OKa3aTbCsl HEBbIMOMHUMbIM
BbISIBUTb BMSIHNE OCTaBLUMXCS (Doniee BLICOKMX) COCTaBMAAOLMX MoganbHoro gucbanaHca Ha BpalleHue
poTopa B6M3M COOTBETCTBYHOLLMX KPUTUYECKNX CKOPOCTEN U3TMBHBIX KonebaHui.

MpvnmevaHusn

1 ns poTOpOB HEKOTOPLIX TUMOB, HANPUMEP POTOPOB TYPOVH MM reHepaTopoB, LiernecoobpasHo NPOBOANTL TOSb-
KO npeaBapuTenbHyo 6anaHcUpoBKy BOGIIM3U KPUTUHECKMX CKOPOCTEN, MO3BOMSIOWY0 pa3orHaTe poTop A0 ero paboyen
WITM MaKCUMarnbHOM CKOPOCTU, HA KOTOPOK AeTanu poTopa 3arMyT CBOE NOCTOSAHHOE NonoxeHue. MoxeT okasaTtbes, 4To
oTAerNbHble poTOpbl 6e30MNacHO NPOXOAAT HEKOTOPLIE (MW BCE) KPUTUYECKUE CKOPOCTU BpaLLeHusi 6e3 npoBeaeHns npoLie-
Aypbl 6anaHcMpoBkK. B Takux cnydasx 4Yncro nyckos, Tpebyembix Ans onpeaernenunsi KoaprLUMEHTOB BIUSAHUSA, MOXET
ObITb COKpaLLEHO.

2 CrnepyeT OTMeTUTb, YTO BbILWEONMCAHHBIN MeTo4 NpeanonaraeT Hanu4me NMMHENHOW 3aBUCMMOCTU MeXAyY BEKTO-
pamu gucbanarca v Bubpauun. B oTaenbHbIX Cry4Yasx 3TO YCNOBME MOXET He BbIMONHSTLCS, HanpuMep, Koraa HavarbHbIN
avcbanaHc oYeHb BENUK, a8 POTOP ONUPaEeTCs Ha NOALLMIHWKU CKOSbXeHUs. B CBSA3u ¢ 3TMM MoryT notpeboBaTbcs NOBTOp-
Hble onpeaeneHnst KOIPMOULNEHTOB BIUSIHUS, KOrga BUGpaunsi Uiy cuibl yMeHbLIAaTCs Nnocne npegesaputensHol banax-
CUPOBKM.

3 WManoxeHHasi npoueaypa BbICOKOCKOPOCTHOM HanaHCUPOBKU AaHa B yNpoLLeHHOM BUae. B yacTHocTu, npeanona-
ranocb, YToO KPUTUHECKNE CKOPOCTM BPaLLEHNS pa3HECeHbl APYr OT Apyra A0CTATOYHO LWMPOKO, TAK YTO pe3ynbTaThl M3me-
peHui Bubpauumn Ha 6anaHCUpPOBOYHbIX CKOPOCTSIX 06YCNOBINEHb!, B OCHOBHOM, MOAOW konebaHnii Ha COOTBETCTBYIOLWEN
KpUTUYECKOW CKOPOCTW. ECnn ABe KpuTUYeckrne CKOPOCTU pacnonoXeHbl GNN3KO APYr K Apyry, 3To MoxeT notpeboBaTb
MCronb3oBaHns boree CroXHbIX Npoueayp (onucaHre KOTOPbIX BbIXOAUT 3a paMku JAaHHOIO YNpPOLLEHHOTO aHanmaa),
NO3BOMSIIOLLMX pa3aennTb COCTaBnsitoWwme BuGpaumm, OTHOCSLLMECS K pasHbiM MOZaMm.

4 [1ns malwwvH ¢ 0ceBoOW cUMMETPUEN onop Kaxxaas moga (M. pucyHok 1) 6yaeTt pacnagatbcs Ha ABe MOAbl, YacTo
cxoxen hopmbl, C pe3oHaHcaMu, NPOSIBISIOLLMMUCS Ha Pa3HbIX CKOPOCTSIX. YMeHbleHne gucbanaHca anst oaHowm Moabl
yacTo GyaeT Bbi3biBaTh yMeHblUEHWe aucbanaHca v ans Apyron Mogpl, Npy 3ToM oTnagaet Heo6XoaAMMOCTb NPOBOANTL
HGanaHCMPOBKY A KaXXA0W TaKoN MOAbl MO OTAENbHOCTHU.

7.4 MNpouenypa H — BanaHcupoBka Ha pabo4en ckopocTu

HekoTophkle rnbkune poTopbl, 40 AOCTMKEHNUS pabode CKOpOCTU MPOXOAALLME OOHY UITN HECKOMBKO KPUTU-
YeCKUX CKOPOCTeN BpalleHNs, MOryT, B onpeaesieHHbIX YCNoBuUsX, OblTb ypaBHOBELLEHbI C NCMOMb30BaHNEM
TONbKO 04HOW 6anaHCUpPOBOYHOM CKOPOCTU (06bIMHO 3TO paboyas cCkopoCTb MaluHel). K Takum poTopam He
OTHOCATCS POTOPbI, KpUTUYECKasi CKOPOCTb KOTOPLIX B1M3ka Kk paboyelt, a Takke poTopkl, BXoOsALME B COCTaB
Banonposoaos. B obwem cnyvae poTophl, ypaBHOBELLMBAEMbIE TOMBKO Ha paboYvel CKOpoCTH, AOIMKHbI YOOB-
NeTBOPATL, KaKk MUHUMYM, OOQHOMY U3 CNIedYHOLLNX YCITOBUIA:

a) pasroH BNAOTb 40 3KCMyaTaLMOHHONW CKOPOCTH 1 BbIBEr NpoMcxodsT HacToMNbKo BLICTPO, YTO amnin-
TyAa BMOpaLnM Ha KpUTUYECKUX CKOPOCTSIX He YCreBaeT BbIATU 3a AoNyCTUMbIE Mpedens;

b) cuctema obnagaet 4OCTaTOUHO BEICOKMM AeMNUPOBaHNEM, MO3BONAIOLLMM YOS PXKNBaTb BUBpaLuto
Ha KPUTUYECKNX CKOPOCTSIX B 4OMYCTUMbIX Npegenax;

C) ornopa poTopa CKOHCTPYMPOBaHa Tak, YTobbl M3bexaTb HexenaTensHoM Bubpaunu;

d) BBLICOKWIA ypOBEHL BUBPALIMN HA KPUTUYECKNX CKOPOCTSIX SIBMISIETCS NPUEMIEMbIM;

e) pOTOp OCHOBHYIO YacTb BpEMEHW BpallaeTcs Ha pabodei CKOpOCTH, Tak YTO UHBIMU HeXXenaTenbHbl-
MU YCOBUSIMI ero paboTel Npu pasroHe/Bbibere MoXxHo NpeHebpeyb.

Ecnuv gns poTopa BeINOAHEHO yCrioBue ¢), 0cobeHHO BaXHO, YTOObI XKeCTKOCTb ONopbl 6anaHCcpoBoYHO-
ro ctaHka 6binia 6nnska K >kecTKOCTU ONopbl poTopa B MaLlWHe, rae OH JoSmkeH OblTb YCTaHOBIEH, 418 TOro YTo-
6bl MpyY BpalleHnn Ha paboyei cKopoCcTU NPOSABIISINIUCE Te Xe Npecbnagatowmne Moasl BUbpaumu.

CnegyeT 0b6paTuUTb BHMMaHWE Ha pa3melleHre KOPPEeKTUPYIOLLMX Macc BOOMb ocu poTopa. MHorga goc-
TaTO4YHO ABYX MS10CKOCTEN KoppeKLMU. Mpu 3TOM oCTaTOUHbIA AMcbanaHe Ha HA3LWNX Modax byaeT MUHUMAab-
HbIM, 4TO MO3BOMIUT YMEHbLUWTE BUOPAaLIMIO NPY MPOXOXKAEHNN YACTOThI BPALLEHUS] poTopa Yepes KpUutudeckie
CKOPOCTW.

7.5 Mpouepypal — BanaHcupoBka Ha hUKCUpPOBaHHON CKOPOCTU

7.5.1 O6Wwme nonoxeHus

B HacTosiwem nogpasgene paccMOTpeHbl POTOPbl, KOHCTPYKLMST KOTOPLIX MO3BOMSET OrpaHuunTbCS
6anaHcMpoBKOn NGO Ha HU3KOW CKOPOCTH, TMBO Ha BLICOKOW CKOPOCTU BpalleHus. Takie poTopbl cogepxat
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O[MH UITN HECKOMBKO 3NIEMEHTOB, KOTOPbIE CrieQyeT paccMaTtpuBath Nnbo Kak rmbkue, nmbo Kak rmbko 3akpen-
NeHHble, Tak YTo AncbanaHc CUCTEMbI MOXET U3MEHSTLCS C UBMEHEHUEM CKOPOCTHU.

JaHHble poTopbl MOTYT ObITE NOAPa3saeneHbl Ha ABe KaTeropun:

a) poTopbl, AucbanaHc KOTOPbIX M3MEHSIeTCsl CO CKOPOCTLIO HEMpPepbIBHO, HanpuMep BEHTUIIATOPLI C
pe3nMHOBLIMU NTONacTaAMU;

b) poTopbl, AncbanaHc KOTOPbIX UBMEHSIeTCS A0 HEKOTOPON HacTOThI BpallleHUs], a 3aTeMm, Mpu ee nNpeBsbl-
LUEHWNW, COXPaHSAETCA NOCTOSIHHBIM, HAaNpPUMep PoTopbl 04HOMa3HbIX aCUHXPOHHbIX 3NeKTpoaBUraTenen c ueH-
TPODOEXKHBIM MYCKOBLIM BbIKITHOHATENEM.

7.5.2 OnucaHue npoueaypbl

WHorga poTopbl AaHHOMO TUMa MOryT ObiTb YpaBHOBELLEHbI C MOMOLLLI0 MPOTUBOBECOB, 061afatoLmnx
aHanorMyYHbBIMK XapaktepucTukamu. Ecnn Takoe HEBO3MOXHO, HEODX0OMMO BOCMONb30BaTLCS CNEeAyoWUMN
npoueaypamu.

PoTophbl kKaTeropu1 a) gosmkHbl ObITh ypaBHOBeLIEHbl Ha BanaHCUPOBOYHBIX CTaHKaX Ha TOW CKOpPOCTH,
O51s1 KOTOPOW YyCTaHOBMNEHO TpeboBaHMe K ypaBHOBELIEHHOCTH poTopa.

PoTophbl kKateropu1 b) gomkHbl ObiTb YpaBHOBELLEHBI HA CKOPOCTU, NPEBLILIAKCLLEN Ty, NOCIe KOTOPOoK
npekpalaeTcs usMeHeHne gucbanaHca.

MpumMmeyaHune— BriusaHne rmbkMx aNemMEHTOB MOXHO CBECTU 4O MUHMMYyMa NPV NPOEKTUPOBaHWM poTopa,
NpaBuIIbHO PACCYUTAaB MX pa3MeLLeHNe Ha PpoTope, HO HeOBXoAMMO UMETL B BMAY, YTO AN POTOPOB AAHHOIO Kracca Bo3-
MOXXHO JOCTWXEHNE YPaABHOBELEHHOCTW TOMBKO Ha O4HOWM CKOPOCTH UMW B OFPpaHUYeHHOM Ananas3oHe CKOPOCTEN.

8 KpuTtepumn oueHkm kauecTBa 6anaHCUPOBKU

8.1 BbI6op kpuTepus

KpuTtepumn oueHkn kadecTBa 6anaHCMpOBKA BelpaXatoT 6o vyepes npefernbHble 3HadeHus BUbpauun,
nmnbo Yepes 4oNyCTUMBIE 3HaYeHMs ocTaTouHoro gucbanaHca.

B ycnoBusix npon3BoacTea oLeHKy kavyecTBa 6anaHCMpPOBKM TMOKNX pOTOPOB 0BbIMHO OCYLLECTBASAOT,
ycTaHaBnMBasi poTop Ha banaHCUPOBOYHOM CTaHKe Ui UCTIbITAaTENbHOM CTEHAE Ha OMopbl, COOTBETCTBYIOLLME
YCITOBUSIM YCTaHOBKW poTopa Npu akcnnyaTauum (cm. 8.2.4), n namepsas 060poTHYO COCTaBNAOLLYHO BUBpaLm
noALWNMHUKOBBIX ONop Unu Bana. faHHeld MeTog onucaH B 8.2.

MeTog onpegeneHns octatodHoro aucbanaHca onucar B 8.3. [nst poToOpoB, ypaBHOBELUMBAEMbIX Ha
HU3KNX CKOPOCTSIX BpaLlleHus (Mpouedypbl A — F), 4aHHBIA MeTog MOXeET bbITb peannsoBaH 6e3 Mcrnonb30oBa-
HWS BLICOKOCKOPOCTHBIX 6ar1aHCUPOBOYHBLIX CTaHKOB.

WHorga Ha ocHOBe 3KCcnepuMeHTanbHbIX JaHHbIX MOXHO YCTaHOBUTL KPUTEPUU MPUEMKUA POTOPOB NPU
6anaHcMpoBKe Ha 06opyA0BaHUM, e YCnoBus paboThl poTopa CYLLECTBEHHO OTNNYAIOTCS OT UMEOLLMXCS NPU
akennyaTauumm (No XxapakrepucTukam onopbl, BANAHNUIO NPUCOEAUHEHHBIX BanoB U np.).

B psige 4OKYMEHTOB HOPMaTMBHOIO XapakTepa yCTaHOBIeHbl NpedensHe 4oMyCTUMbIe 3HaveHns Bubpa-
LK1 MaLIWH ¢ TMBKMMU pOTOpaMu, 4TO, 04HAKO, HE MO3BOSISIET HA UX OCHOBE OAHO3HAYHO ONpeaeninTs KpuTepum
NPUEMKIN CaMNX POTOPOB, MOCKOMEKY, Kak MPaBuiio, He CyLLeCTBYET NPOCTON CBSA3WM Mexay AucbanaHcom poTo-
pa 1 BMbpauuen paboTatowen MawnHel. Ha amnnntygy BUb pauunn okasblBaeT BAUAHNE MHOXECTBO hakTopoB,
TaKuUX kak Macca Kopryca MallnHbl M OCHOBaHUS, XKECTKOCTb onop U doyHAameHTa, 6M30CcTb paboyeil cCKopocTU
K pa3nuuHbIM pe30HaHCHBIM YacToTaM, a TakkKe XxapakTepnucTukn gemncnpoBaHuns (CM., Harpumep, [2]).

8.2 MNpepenbHble 3Ha4YeHNUA BUOpaLMm Npu ycTaHOBKe Ha 6anaHcUpoBOYHOM o6opyaoBaHumn

Ecnu okoHyaTenbHoe cyxaeHue 00 ypaBHOBELIEHHOCTU BbLIHOCSAT Ha OCHOBE aHanusa Bubpauun,
npeAernbHble 3Ha4YeHUs BUGpaLn ycTaHaBIMBaloT U3 pacyeTa, YTo Ha MecTe aKcnyaTtauumn Bubpauusi potopa
Takke bygeT HaxoauTbes B Npedenax gonycka.

Mexgy Bubpauneit, amepeHHon Ha 6anaHCMPOBOYHOM 0BOPYAOBaAHMM, U TOW, YTO NOSyYeHa Ha MecTe
aKcnyaTalMn MawnHbl, CYLLLeCTBYET CNIOXKHAasA 3aBUCMMOCTb, onpegensemast MHorumu cpaktopamn. O6bIYHO
NpMeMKy MallvHbl OCYLUECTBMAAT Ha OCHOBaHWMM BUOpPaLMOHHBIX kpuTepueB (cm. TOCT UCO 7919-1,
FOCT NCO 10816-1 n gpyrie ctaHgapThl HA KOHTPOSb BUDPaLMOHHOTO COCTOSIHUA MallnH pasHbiX BUOoB). B
6OMbLUMHCTBE CIly4HaeB 3Ty 3aBUCMMOCTb YCTaHaBNNBAOT 45151 MALLMH KOHKPETHBLIX BUAOB Ha OCHOBAHWUM ONbITa
6anaHCMPOBKN TUMNYHBIX POTOPOB Ha O4HOTUNHOM o6opyaoBaHuK. Mpy HaNMYUKM Takoro onebiTa ero cnegyeT
NCcnoneL30BaThb AMs onpefeneHns 4onycTumMon BMbpauun Ha banaHcnpoBodHom obopydoBaHun. Ecnn Takoin
ONbIT OTCYTCTBYET (Hanpumep, B crnydae HOBOro ©OanaHcMpoBoYHOro o60pydoBaHWS MM POTOPOB
NPUHLMNNANEHO HOBOW KOHCTPYKLMK), criegyeT obpalatbea k 8.2.5.

8.2.1 O6uwmne nonoxeHus

UncnoBble 3Ha4YeHUs1, KOTOpble MOTyT 6bITb MOyYeHbl B COOTBETCTBUN C peKOMEHAALMAMM JAaHHOTO pas-
Jena, He npegHa3HadeHbl 45151 UCNOMB30BaHWS B KauecTBe TpeboBaHUA Npy NPUeMKe pOTOPOB, HO UX UCMOSb-
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30BaHMe MO3BOMSIET JOCTUYL XOPOLIMX pe3ynbTaToB 6anaHCUpOBKMA M NpU 3TOM M3bexaTb npeabsBreHus
Ype3MepHO 3aBblleHHbIX Tpeb6oBaHWn. Tem He MeHee, B HEKOTOPbIX 0BOCHOBaHHLIX CITyHasX MOXEeT OKka3aTbCsl
HeobX0ANMBIM OTCTYNIEHNE OT AaHHbIX peKoMeHAaLM .

8.2.2 UcknueHusn

MalunHbI cneunansHoro NPUMEHeHNs MOTyT UMeTb 0CODEHHOCTU KOHCTPYKLIMU, BAMAoLLME Ha ee BUbpa-
LMOHHBbIE XapaKTepUCTUKN.

OaHUM 13 NpUMEPOB 3TOrO SABNAKOTCA aBUALUOHHBbIE ABUraTeNn U MalluHbl Ha UX OcHOBe. [oCcKombKy
Takue gBuraTen NPOEKTUPYIOT C yHEeTOM MaKCUMarbHOMO 0bnerYeHnst Macchl, KOHCTPYKLMA ABUraTensi u ero
NOALUNMHMKOBBIE OMOpPLI ABMSAOTCH 3HAa4YMTENbHO Bonee rmMbKUMU, YeM Y 0BbIMHBLIX U3AENWUIA MPOMbILLIIEHHOrO
MaLLMHOCTPOoeHUs. [INsl UCKITFoYEeHUS HexenaTenbHbIX 3dh(peKkToB, BbITEKAOLWMX U3 0OCODEHHOCTEN KOHCTPYK-
LM MaLUWHbI, MPUHAMAIOT cneLyarnbHble Mepbl, B YAaCTHOCTW NPOBOAAT UCMbITaHUS, No3BonaoLlmne obecrne-
ynTb Be3onacHble YPOBHWU BUGpaLMn NPy NCNOMb30BaHMM MallnHbl B COOTBETCTBUN C ee HaszHaveHnem. Ha
Takve MalllHbl peKkoMeHaaUnn HacTosILLLero pasaernia He pacrnpocTpaHsoTCs.

8.2.3 dakTopbl, BNUsOLWUE Ha BUGpaL 1o MaluuH

Bubpauuns, NpriMHON KOTOPOWM CAYXNT gucbanaHc poTtopa, nogsepkeHa BANSHUIC MHOTUX (0aKTopoB, B
YNCIIO KOTOPLIX BXOASAT CMOCOD YCTaHOBKN MaLLMHBI M BO3MOXHbBIE OTKIIOHEHUS B €€ TEXHUYECKOM COCTOSHIN.

TpeboBaHWs K BUGpaLM MaLlIWHBI, yCTAHOBMEHHbIE B TEXHUYECKMX YCIOBUSIX, PACNpOoCTpaHsAoTCA 0bbIY-
HO Ha BUBpaLMIc MalUMHEI B LUMPOKOM AManasoHe 4acToT. 3Ta BUGpauunst MoXeT ObiTb pe3ynbTaTom e NCTBUA
MHOTOUUCIIEHHBIX UCTOMHUKOB Ha pasHbIX YacToTax, No3TOMY U3roTOBUTENIO cnedyeT onpeaenuTs JonyCTu-
MbI1 ypOBeHb BUOpaLun, co3gaBaeMoi Tonbko gucbanaHcom potopa, Takum 06pazom, UTobbl 061 1MiA ypoBEHb
BMOpaL M1 MalMHbI ocTaBasncs B npegenax gonycka.

8.2.4 ®dakTopbl, TPebyoLMne cneynanbHOro paccMoTpeHus

CnepyeT o6pallaTtb ocoboe BHMMaHWe Ha YPOBHW BUBpaLIMM U cTaTUHECKOe CMeLLeHMe B TOUKaX MUHK-
MaslbHbIX 3230POB, HAaNpMMep B MecTax YMIoTHEHWIA, MOCKOMbKY AMsl HUX ONAacHOCTL NOBPeXaeHWn Hanbonee
Bblcoka. Heo6x0aAMMOo yunTEIBaTb, YTO B peXXMME aKCcnnyaTauum hopMbl MOA, a, cnegoBaTenbHo, M yPOBHU BUD-
pauun B ToUKax U3SMepeHUsi, MOTyT npeTeprneTb N3MeHeHus1 (M. 4.3).

Ecnuv poTopbl 06beanHeHbl B MHOTGOMOPHbIA BaNOMNPOBO CXKECTKUMU COeANHEH UMM (KaK, Hanpuvep, B
napoTypbUHHBIX arperaTax), To cregyeT yunTbiBaTh pacnpegenerue gucbananca no Bcemy Banonposogy (CMm.
npunoxeHue A).

8.2.5 [JonycTumble 3Ha4eHMA BUOpaLMm Ha 6anaHcMpoBOYHOM o6opyaoBaHUmn

BoamoxHbl gBa cnocoba onpegenernva gonyctumon subpaumm npy 6anaHcMpoBke Ha 6anaHcMpoBoOY-
Hom obopydoBaHNK:

a) AonycTumyto BUBpaLmio NOAWNNHUKOBOW ONOPbl PACCHUTBLIBACT UCXOAA U3 3HAYEHUA OONYCTUMON
BMOpaL M onopbl Ha MecTe aKCnyaTauuu;

b) pgonyctumyto BuGpauuto Bana onpeaensitoT Ha OCHOBaHMM AOMNYCTUMBIX 3HaYeHMI Bubpauun Bana B
YCMOBUSIX 3KCMNyaTauuu.

W B TOM 1 B Apyrom criydae 4onycTMMoe 3HadyeHue Bubpauum onpegensioT no hopmyne

Y = XKyKqKy, (1)

roe Y — coOoTBeTCTBYOLLEE AONYCTMMOE 3HaYeHne cocTaBnsioLen BMbpaLlM nogLwmMnHUKOBON ONopbl U1
Basia Ha YacToTe BpalleHus potopa Ha banaHcnpoBovYHOM 060pyaoBaHUY;

X — [oNycTUMBIA 06LW1iA ypoBEHb BUDpaLnM NOAWMNHUKA UK Bana B MonepeyHoM ropr3oHTanbHOM Uin
BepPTUKarbHOM HanpaBieHUW B YCIOBUSIX 3KCMilyaTaumm B pabodyem gnanazoHe 4acToT BpalleHus,
onpeAeneHHbln B TEXHUHMECKUX  YCITOBUSIX Ha NPOAYKUMIO WK B COOTBETCTBYIOLWMX CTaHAapTax
(Hanpumep, FTOCTNCO 7919.1,TOCTNCO 10816.1);

Ky — OTHOLIeHVe AonyCcTMON cocTaBnsoLLen BubpaLumn Ha HacToTe BpatleHus (0bycrnoeneHHon aucba-
NaHcoMm) K AoMycTumomy obLiemy ypoBHio BuGpauum (Ky<1);

K; — koadhpuLmeHT npeobpasosaHus, ornpeaensemMblil OTNNYMEM CUCTEMBI OMOPbI UMW YCNOBUSAMM CO-
eJWHeHUs1 pOTOpa OT TEX, YTO UMELOT MECTO NpU aKcnnyaTaumm. OnpegensioT Kak OTHOLEHWE n3Me-
PEHHOrO 3Ha4YeHUsi rapMOHWUKA 060POTHOM YacToThl Ha 6anaHCMpOBOYHOM 0B0PYAOBaHNN (BaN UK
NOALLMMHMKOBAS OMopa) K TOMY XKe 3Ha4YeHULo, MoMy4eHHOMY 4151 MalUnHbI B c6ope Ha MecTe 3KC-
nnyaTtauum (ecnm Takme UsMepeHns NPoBeCT HEBO3MOXHO, MPpUHUMaT Ky = 1);

Ky — koahduLneHT npeobpasosaHns, onpeaenseMblil 0TIMYMEM TOYKN UsMepeHns BubpaLum Ha 6ananx-
CMpPOBOYHOM 0DOpPYAOBaHUM OT TOW, ANl KOTOPOW YCTaHOBMNEHO 3HadveHue X. [laHHasa BenuuuHa
3aBUCUT OT MOAANbHBIX XapakTepucTuk potopa. Ecnun Toukn usmepenus coenagaiot, K, = 1.

MpvnmevaHusn
1 dopmyna (1) No3BONAET NONY4UTL 3HAYEHKE Y B TEX KE eanHULAax namepeHmns, 4to u X, [ins npaktmieckux Lenen
MOXHO OCYLLLeCTBUTL Npeobpa3oBaHue Y B Apyrne BeNUUUHbI, Hanpumep n3 BMbpockopocTu B BUOponepemeLLeHre.
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2 3HaueHne Ky 4acTo 3aBUCUT OT HANPaBNEHNst U3MEPEHUIA.
3 Ecnu namepeHne Henb3s NPOBECTU B TOM XE Camol TOYKE, MOXHO ONPEAenuTh 3HaveHne K, aHanutuyecky,
MCMNOMNb3ys AMHAMUYECKYIO MOZETb CUCTEMbI «POTOP — Ornopan.

3HaveHuna Ky 1 Ky MOTYT MSMEHATLCA B LUMPOKUX Mpeaenax 1 3aBucaT OT CKopocT. HekoTopble pekomeH-
AaLuu no sbibopy Ky 1 Ky AaHbl B npunoxeHnn C. 3HaveHne K, Heo6xoaMmo onpeaenarb AN KaXoro KoH-
KpeTHoro cnyvyas otaenbHoO. OTOT KO3(P(PULNEHT BO3pacTaeT, eCnn KpUTUIECKas CKOPOCTb AN KOHKPETHON
CMUCTEMBI ONpaHns poTopa coBnagaeT ¢ pabodein CKOPOCTbIO BpaLLeH s,

C NpakTUYeckon TOUKN 3peHUst BaXKHO 3HATb He 3HaveHue Kaxaoro koadduuneHTa no oTaenbHOCTH, a
3HayeHne NX NPon3BeAeHUsI.

HeobxoamMmo obpaTnTe BHAMaHWE Ha TO, YTO Ha KPUTUHYECKMX CKOPOCTSIX BpaLleHnUs NponcxoanT yeurne-
HWe konebaHuiA No COOTBETCTBYOLWMM ModaM. [Npoueaypa banaHcUpOBKX, Kak NpaBuiio, 4OMKHa obecneynTb
He TOMbKO Npuemniemyto Bubpavuio B pabodem guanasoHe CKOpOCTEN, HO U MIaBHOE NPOXOXAeHWe Kputmdec-
KMX 4acToT, Nexallux HUKe BEepXHen rpaHuubl 3Toro gnanasoHa. Ansa KpUTMYeCcKUX CKOpOoCTen YCTaHOBUTL
KONMYECTBEHHbIN KpUTEPUIA 0COBEHHO TPYAHO, MOCKOBKY MPakTUHYECKN HEBO3MOXKHO TOYHO BOCMPON3BECTU HA
6anaHcMpoBoYHOM 06OpYAOBaHWM YCMOBUS OnMupaHust poTopa (0coBeHHO B 4acTM  XapaKTepucTuk
AemnduposaHus).

Ecnv npegmeToM BHUMaHUS ABMSIeTCA AMHaMUYecKUiA Npornd potopa BO BPeEMS ero pasroHa (C To4KK
3pEHNs MOABSIIOLLNXCS B HEM MEXaHWYECKNX HanpshKeHW A Uiv 3a30p0B MEXAY POTOPOM U CTAaTOPOM), HeobXo-
OUMO paccMaTpuBaTh NepeMelleHne COOTBETCTBYIOLLMX YHaCTKOB pOTOpa Ha KPUTUYECKUX YacToTax, Nexa-
LLMX HUXKe paboyelt YacToThl BpaLLeHust.

8.3 MNpepenbHble 3HaYeHUA ocTaToyHOro AucGanaHca

8.3.1 O6uwune nonoxeHus

B HacTosiwem nogpasgerne AaHbl pekomMeHgauum no onpegeneHunto 4onycTMMoro octatodHoroe gucba-
naHca Ha oCHOBe KpuTepues, ycTaHoBMneHHbIX TOCT 22061. 3T pekoMeHAauUmn 0CHOBaHbI Ha ONbITe NpakTy-
yeckol paboTbl C poTOpaMu pasfyHbIX TUMOB, Y NPWU MX COBMIOAEHUN MOXHO OXUAATb YAOBAETBOPUTENBHON
paboThl poTOpa B YCMOBUSIX IKCNTyaTauun. Tem He MeHee, B cneLmarbHbIX CIydasix MoryT ObiTb MpUMeHeHbI
Apyrve 3HavyeHus 4oNyCTUMOro octaTodHoro gncbanaxca.

Ans rnbknx poTopoB, ypaBHOBELUMBAEMbIX Ha HU3KOW CKOPOCTU BpalleHus, KavecTBO BanaHCcUpoBKn
onpegensitoT Mo JoNycTUMOMY ocTaTtodHoMy avcbanaHcy, 0THECEHHOMY K YCTaHOBIEHHBIM MIIOCKOCTAM KOp-
pekunn. AnapoTopoB, ypaBHOBELLMBAEMbIX HA BbICOKOW CKOPOCTU BpaLLeHUs, onpeaensoT JoNYCTUMbIe OCTa-
TOYHblE MOJanbHbIe AncbanaHcsl.

8.3.2 MpepenbHble 3HaYeHUA ocTaToOuHOro gucGanaHca npu 6anaHcUPOBKe Ha HU3KOMW CKOPOCTHU
BpaLlleHUs

OcTtaTtouHbln gncbanaHc noboro potopa B cOope He AOMKeH NpeBbiaTh 0CTaToYHbIA AncbanaHxc, ycTa-
HoBneHHbIn TOCT 22061 Ans 3KBMBANEHTHOrO XXeCTKOro poTopa.

Kpome Toro, ons poTopoB, ypaBHOBELUMBAEMbIX B COOTBETCTBMMU ¢ npouedypamu C, D nE (cm. Tabnu-
Ly 2), K&XObliA ar1IeMeHT JoIKeH ObiTb ypaBHOBELLEH Takum 0b6pasom, YTobbl yOoBAETBOPUTL MpeaefbHbIM
3HaYeHUsAM Mo ocTaTovYHOMY AncbanaHcy (onpegeneHHbIM Ha ocHOBaHWUM onbiTa unnu no FOCT 22061) gns gaw-
HOro anemeHTa.

8.3.3 MNpepenbHble 3Ha4YeHNA ocTaTovyHoro gucbanaHca npu 6anaHCUPOBKe Ha HECKOJNbKUX CKO-
pocTsAX BpalleHuUA

8.3.3.1 lNepBasa moaa N3rnbHbIX konebaHuin

Ans poTopa, Ha KoTopbIi Mpu Ntobom pacnpegeneHn gucbanaHca cyLecTBEHHOE BIUsIHUE OKasbiBaeT
TONbKO MepPBLIA ModanbHbIA gucbanaHc, 3HayeHue ocTaTouHOro gncbanaHca He 4OSMKHO NpeBbIWaTh criegyto-
WKX MpedenbHbIX 3HaYeHW, BbIpaXKEHHbIX B MpOLEHTax [OonycTUMOro ocTtaTtodHoro gucbanaHca no
FOCT 22061 ons SKBMBANEHTHbIX KECTKUX POTOPOB Ha MakCcMMaribHOW paboyeil CKOpOCTU:

a) 9KBMBANEHTHBINA OCTATOUHbIA AMcbanaHc Ans NepBon MoAbl He Ao/HKeH npeBbiwaTh 60 Y%;

b) ecnu npegBapuTensHo NpoBedeHa 6anaHCUPOBKa Ha HNU3KOW CKOPOCTW BpalleHus, obLynia octaTou-
HbI gucbanaHc poTopa Kak XXeCcTKoro Tena He gosnkeH npesbiwath 100 %.

8.3.3.2 MNepgas n BTOPas MoAbl N3rMbHbIX KoNnebaHun

Ans poTopa, Ha KOTOPbIN NPY NPOU3BONBHOM pacrnpeaeneHun gucbanaHca cyLecTBEHHOE BIIMSIHNE OKa-
3bIBaOT TOMLKO MEPBLIA U BTOPON MogarbHble gucbanaHchl, 3HadeHue octaTouHoro gucbanaHca He JOSTKHO
npesblWaTh cneayrwmnx npeaensHblX 3Ha4eHWU, Bblpa)XeHHbIX B MPOoLeHTax 4oNYyCTUMOro 0CTaTouHOro guc-
6anaHca no FOCT 22061 a4ns aKBUBANEHTHBIX XKECTKUX POTOPOB HAa MaKkcUMansHoN paboyen ckopocTu:

a) 9KBMBANEHTHBINA OCTATOUHbIA AMcbanaHc Ans NepBon MoAbl He Ao/HKeH npeBbiwaTh 60 Y%;

b) aKBMBaNEHTHLIN OCTaTOUHLIA gUcHanaHc aAnsa BTOPO MoAbl He AoMKeH npeBbiwaTh 60 Y%;
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C) ecnu npegBapuTenbHO NpoBedeHa HanaHCMpOBKa Ha HU3KOM CKOPOCTW BpalleHusl, obLymin octaTod-
HbI grucbanaHc poTopa Kak XXeCcTKoro Tena He go/mkeH npesbiwath 100 %.

B cnyyae, korga BNusiHUE 04HON M3 MO MeHee CYLLEeCTBEHHO, YeM [IpYron, COOTBETCTRYLee Npeaenb-
HOoe 3HaYeHne MoXeT ObITb YBEMYEHO, HO He A40oMkHO nNpeBbiwaTs 100 %.

MpwnmeyaHue— PacueT npegensHbIX 3HAYEHUIM NNMIOCTPUPYET Npumep B npunoxenun F.

8.3.3.3 bonee aByx Moa N3rmbHbIX korebaHui

Ons poTopa, Ha KOTOPbLINA 3HAUNTENbHOE BNUSAHWE OKasblBaoT 6onee ABYX MoAanbHbIX AMCOanaHcoB,
npuBecTun obLne pekoMeHaaLnmM He NpeacTaBseTcsl BO3MOXHbIM.

Cnepytolume npumMeYvaHnsi 0OTHOCATCSA KO BceMy noapasaeny 8.3.

MpvnmevaHusn

1 MeTog aKCNepuUMEHTanbHOro onpefeneHns 3KBUBArNEHTHbIX MOAAarbHbIX OCTaTOYHbIX Anc6GanaHcoB onucaH
B9.2.2.

2 [Mpu 3HAUUTENBHOM BIIMSHUM KOHCOMBHbBIX MacC NPUBEAEHHbIE BbILLE NMPOLEHTHbIE 3HAYeHWsI MOTYT BbITb HEMNPU-
MEHVMBbI.

3 Ecnu npu ycTaHoBke Ha MecTe akcrnyaTaumm pabodasi CKOpocTb Mnu AuanasoH paboumnx CKOPOCTEN OKaXKeTCsI
GrM3KUM K NePBON UMM BTOPON KPUTUHECKON CKOPOCTU, NMPUBEAEHHbIE BhiLLe LUMpbl MOTYT NOTPeGoBaTb KOPPEKTUPOBKMU.

4 Tpwn 6anaHcrpoBke Ha GanaHCUPOBOYHOM 060pPYAOBaHMM COBNIDAEHNE YKa3aHHbIX NPeaenoB He 06a3aTenbHo
BGyneT cConpoBOXAaTbCSl COXpaHEHWEM B YCTaHOBIIEHHbIX Npeaenax 3HaueHnii Bnbpaumm B ananasoHe ot 80 % 8o 120 %
KPUTUYECKON CKOPOCTU. Takoe npeBbilleHne BUGpaummn He o6s3aTenbHO OOMKHO COMPOBOXAATHCS MPUHATMEM Mep K
Honee TwarenbHoW GanaHCUPOBKE, NOCKOIBKY, B YAaCTHOCTU, AeMndupoBaHne Ha GanaHcmpoBoYHOM 060pya0BaHUK, Kak
npaBumno, MeHblle, YeM Ha MeCTe 3KchnyaTaumm potopa.

5 Korga npv 6anaHcupoBke Ha 6anaHcpoBOYHOM 060PYAOBaHMM HEBO3MOXHO Y4eCTb BCe MOAbl, BO3Oyxaaemble
avcbanaHcom (HanpuMep, U3-3a orpaHNYeHHOCTU YKCna NIOCKOCTEN KOPPEKLUUN), HEOBXOAMMO PeLUNTb, KaKNe UMEHHO
MOZb! crieyeT NPMHUMAaTh BO BHUMaHWE.

9 MNpoueaypbl OLEHKU YpaBHOBELWEHHOCTU poTOopa

OueHka YpPpaBHOBELEHHOCTN POTOPa MOXET ObITb noflyvyeHa Ha OCHOBe pe3yNibTaToB |/|3mepeH|/||7| B|/|6pa-
LUK B onpegeneHHblX N3AMePUTENTbHbIX MJTOCKOCTAX U OCTaTOYHbIX avcbanaHcos.

MpumeyaHune—ITlpy MENKOCEPUAHOM MPOU3BOACTBE AOMYCKaeTCs MPUMEHEHWe YMNPOLWEHHBIX Npoueayp
OLEHKMN.

9.1 OueHKa Ha OCHOBe npeAenbHbIX 3Ha4eHUA BUOpauumn

9.1.1 OueHka BMOpaLmm Ha BbICOKOCKOPOCTHOM 6anaHCUpoBOYHOM 060pyAoBaHun

YcTaHaBnmMBalT poTop Ha banaHcMpoBoYHOM 060pyaOBaHWN B COOTBETCTBUN C 7.2,

OcyLecTBASAOT NyCK poTOpa ¢ MasbiM 3Ha4eHNeM YCKOPEHUS, KOHTPOSMPYS, YTOG bl HUKaKune Nk Bubpa-
Lun He 6bInn criaxeHsbl. Ecniv BbINOMHUTE U3MepEeHNsl BO BCEM AMana3oHe CKOpoCTen HEBO3IMOXHO, crneagyeT
OLLeHUTb BCe 3HauYUTerbHbIe NUKN B AnanasoHe oT 70 % NepBOn KPUTUYECKON CKOPOCTU 10 MaKCUMaribHOW CKO-
pOCTW BpalleHus poTopa. To e camoe, Kak anbTepHaTUBHLIA BapuaHT, MoxeT BbiTb caenaHo npu Boibere
poTopa.

MoaaepkMBaloT MakcUManbHY0 CKOPOCTb BpalleHUs1 poTopa B TeYeHWe BpeMeHU, Koraa Bce nepexom-
Hble NpoLLecchl 3aKaH4YMBatoTCS, MOCHe Yero 3MepsitoT COCTaBMsoLLYI0 BUGpauumn Ha 060poTHOM YacToTe.

9.1.2 OueHka BUOpaLuM Ha UCNbITaTeNbHOM CTeHAae

PoTop, cocTosiHUE ypaBHOBELLUEHHOCTU KOTOPOro OKOHYaTENbHO OLIEHUBAKOT Ha UCNbITaTeNbHOM CTeH e,
O0/KeH bbITb yCTaHOBMEH B COOTBETCTBMM C7.2. CneynanbHOro paccMoTpeHus TpebytoT criegytoLme criyydau:

a) poTop cobpaH kak eguHbIA arperat, ynpaBnsemMblii COGCTBEHHEIM ABUraTenem;

b) nonyvyeHue AaHHBIX BO3MOXHO TOMBKO Ha MakcUMarnbHOW YacToTe BpalleHUs poTopa, HanpumMmep ang
poTopa aCUHXPOHHOIO SNeKTpoaABUraTens;

C) yCTaHOBKa AaTYMKOB Ha MOALUMMHUKA HEBO3MOXHA — B 3TOM Clly4Yae U3roToBUTENb U NoTpebutenb
OroBapuBaloT TOYKN N3MepeH st BUGpaLum;

d) 3HadeHve gucbanaHca poTopa MOXET 3aBUCETb OT Harpy3kM — B 3TOM cllydae U3roToBUTENb U
noTpebuTens OroBapnBatoT AUana3oH Harpysok, MpW KOTOPbIX OLLEHMBAIOT YPaBHOBELIEHHOCTb poTopa.

9.1.3 OueHka BMOpauum Ha MecTe IKcnyaTauum

9.1.3.1 MawuHbl, Ka4ecTBO BanaHCUPOBKN POTOPOB KOTOPLIX OLEHMBAIOT NOCI e OKOHYaTeNsHON ycTa-
HOBKW Ha pabovyeM MecTe, MOABEPKEHbI BMAHUIO MHOTUX (hakTOpOoB, Bbi3biBaOLWMX BMbOpaLuo. HekoTopble
cbakTopebl, OTNNYHbIE OT gucbanaHca, 4eNCTBYIOT Ha YacToTe BpalleHusl poTopa (CM. Npunoxexue A).
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9.1.3.2 Ecnv HenoABWXHbIe YacTX MalluHbI UK ee hyHOaMEHT UMeLOT pe3oHaHc Ha paboyeli YacToTe,
BO3MOXXHO MOSIBIIEHME BbICOKUX YPOBHEN BUGpaLnn Aaxe B TOM criydae, koraa gucbanaHc potopa HaxoguTcs B
npeaenax, 0bblYHO paccMaTpUBaeMbIX Kak 4ONyCTUMBIE.

CHwxeHus BMbpaLmMm MOXHO 4OCTUYb 3a cdeT boniee ToOYHOM 6anaHcMpoBKA, OQHaKo aTa npoleaypa ume-
€T CMbICIT, TOMbKO eCrv MallMHa He NoABepKeHa N3MeHeH no gncbanaHca B npoLecce akcnnyaTtauum (cMm. [2]).
EcnuvBenuka BepossTHOCTb TOTO, 4TO NPW 3KCnyaTaumMm ancbanaHc potopa MOXeT YBETMYUTLCA, criedyeT pac-
CMOTPETb BOSMOXHOCTb YCTPaHEHNs1 Pe30HAHCOB KOHCTPYKL MU UITU NOBbILLEHNS AeMNUPOBaHUSA CUCTEMEI, a
Takke NPUHATUSA Opyrnx mep, obecrneynBatoLnX yO0BNETBOPUTENLHYO paboTy poTopa.

9.1.3.3 lNpw BBOAE B 3KCMyaTaLMio NOCIE YCTAHOBKA MalUMHbI Ha paboyem MecTe MOryT NosiBUTLCA
NPUYKUHEL, HE MO3BOSOLLME BLIBECTU €€ Ha CTaLNoHapHbIA pexxnm paboTel U, cneaoBaTenbHo, OLEHUTL COCTO-
SIHNE ypaBHOBELLEHHOCTU poTopa. B aTom cnyvae moxeT noTpeboBaTbes coveTaHune pesynstaTos 6anaHcupo-
BOYHBIX MYCKOB C pe3yfbTaTamn UCMbITaHnii Apyrnx BuaoB. Ecnv npegeaputensHas paboTa ycTaHOBNEHHON
MaLLMHbI MOKa3bIBaET, YTO pe3ynbTaThl 6anaHCUPOBKMA HAX0OATCS No4 COMHEHNEM, HEODXOAMMEI creLuarnb-
Hble MyCKW A5 NoATBEPXKAEHUS COCTOSIHUS YPaBHOBELLIEHHOCTU.

Ha MHornx yctaHoBkax, Hanpumep Tex, rae 4ns npusoaa UCnomnb3yloT aCUHXPOHHBIN SNeKTpoaBuraTenb,
HEeBO3MOXHO YMNpaBMsATb YCKOPEHUEM pasroHa poTopa, a YCTaHOBMBLUEECS COCTOSIHUME MOXHO HabnogaTb
TONbKO MO JOCTUXKEHUM paboyei ckopocTu. B aTom cnydae nsrotoButenb MNoTpebutens cornacoBbIBatoT Ava-
na3oH CKOPOCTEN BpalleHnsl poTopa, B Npefenax KoTOporo oLeHNBalT KauecTBO BanaHCUpOBKA.

Kak npaBuno, oLeHKy KadecTBa 6anaHCMpOBKX NpoBOAAT Npu paboTte MalumHbl 6e3 Harpy3ku. MNpun Heob-
XOOUMOCTW OLLEHUTb YPaBHOBELLEHHOCTL B YCIIOBUSIX HArPY3KM STU YCIOBUS AOIKHbI ObITh COrnacoBaHbl N3ro-
TOBUTENEM U NOTpebuTenem.

9.1.3.4 ObopyaoBaHWe ONst U3MepeHnin BUbpaLun OOMMKHO yOOBNeTBOPsTL TpebosaHusiM 7.2. B Tex
cny4asix, Korga MawuHa cHabeHa BCTPOEHHOW CUCTEMOW KOHTPOS COCTOSIHWUSA, €e MOXHO UCMOMb30BaTh B
uensix banaHcupoBKU. [pyrim BapMaHTOM SIBMISIeTCS U3aMepeHune BMbpaLiMm ¢ NOMOLLbI0 MopTaTUBHOroO 6anax-
CUPOBOYHOIO KOMIMIEKTAa.

9.2 OueHka ocTaTo4Horo guc6anaHca

9.2.1 OueHKa Ha HU3KOM CKOPOCTU BpaLlleHUs

OueHKa COCTOAHNUS] ypaBHOBELLEHHOCTM Ha HA3KOW CKOPOCTU BpaLleHUsl OCHOBaHa Ha cpaBHeHun gucba-
naHca c npefenbHbIMUA 3HaYeHUSIMU A151 XKECTKUX POTOPOB, ycTaHoBNeHHbIMU TOCT 22061.

Kak npaBuno, oLeHKy kadecTBa banaHCUPOBKN POTOPOB 3TOW KATEropun NpoBOASIT HAa HU3KOCKOPOCTHBIX
6anaHCcMpoBOYHBIX cTaHKax (cM. [3]) ¢ nocrneayloWwnMmM UCMBITaHNSIMU Ha BbICOKAX CKOPOCTSIX BpaLLeHUsl Ha
MecTe aKcnyaTauum Unn Ha ucneliTatensHoOM cTeHae. B ocobbix criydasix no AoroBOpPeHHOCTU MeXay U3roTo-
BUTENEM W NoTpebutenem npouegypa OLeHKN BUOpaLMM Ha BbICOKMX CKOPOCTAX BpalleHusi MoXeT 6biTb
WCKIIOYEHa, 1 MpMemMKa poTopa oCcyLlecTB/ieHa Ha OCHOBE M3MepPeHUsl ocTaTouHoro aucbanaHca Ha HU3KOM
ckopocTu. 3To ocobeHHO XapakTepHo AM1s POTOPOB, NpuobpeTaembiX B pe3epB, KOT4a OLeHKa Ha MecTe
aKcnyaTaunm MoxeT BblTb OTIIOXEHa Ha 3Ha4YMTebHOEe BpeMs.

OueHKy NpoBOAAT ANis poTopa B cbope Nnocre yCTaHOBKM BCEX COeANHUTENBbHBIX 3NIEMEHTOB (NonymMydT,
3ybyaTbiX KONIEC U T. 4.).

MeToghbl oueHkM ocTaTodHoro gucbanaHca — no FOCT 22061 n FOCT NCO 1940-2.

Mpexge Yyem NpUCTYNUTL K oLeHke aucbanaHca poTopa, ero cnefyeT HeKOTOpoe BpeMsl BpallaTth Ha
COOTBETCTBYHOLLIE CKOPOCTH A4S yCTPaHEeH s BOIMOXHbIX BPEMEHHbIX Mpornbos.

Mocne sToro poTop NPUBOAAT BO BpalleHne Ha 6anaHCUPOBOYHON CKOPOCTU U U3MEPSAIOT 3Ha4YEHUS 1
yribl AUcbanaHCcoB B KaXKO0M N3 MIIOCKOCTEN N3MEpPEHUS.

[nsi poTOPOB € KOHTPONMPYEMbBIM HaYanbHbIM gucbanaHcom criegyeT NoOMUMO ocTaTtouHoro gucbanaHca
N3MepPSITb TakKe HavambHbI gucbanaHc, KoTopbI MMenT MecTo nocne cbopkun potopa. s poTopoBs, noasep-
raemblX MHOrO3TanHom npouedype banaHcupoBKM Bo BpeMsi COOpKK, a Takke cobupaemMblx U3 NpeaBapuTeb-
HO ypaBHOBeLUMBaeMbIX YacTein (npouedypa E), cnegyeT onpefenaTe NONy4YeHHbIA OCTaTOuHbIA gucbanaHc
nocne Kaxgoro stTana 6anaHcUpoBKM.

9.2.2 OueHKa Ha HeCKOJTIbKMX CKOPOCTAX BpaLleHUsi ¢ y4eToM MoAanbHoro aucbanaHca

Mcnonb3oBaHne HeCKOMbKUX CKOPOCTEN BpalleHNs MO3BOMSIET OLEHUTL pacnpegerneHne gucbanaHca u
noBegeHue poTopa Cc y4eToM ero rmbkocTu.

[ns oLLeHKM ypaBHOBELLEHHOCTM PACCUNTHIBAOT SKBUBANEHTHLIE OCTaTOYHble MoAarbHble gnucbanaHcol
A5 BCeX COOTBETCTBYIOLWMX MO, OKBMBaNEHTHbIA MogarnbHeln gucbanaHc onpedensatoT Kak HaMMeHbLUWIA
AancbanaHc B HEKOTOPOW MNIIOCKOCTH, BbI3bIBAIOLLMIA TOT e addpekT, 4To 1 MoganbHbeli agncbanaHc (cMm. 3.9).
OTo 03HavaeT, 4To pacyeT ocTaTouHoro gucbanaHca Ans Kaxaon mogsl NPoBOAAT A1 TOW NAIOCKOCTH, B KOTO-
poW cocpefoTOYEHHbIA agncbanaHc okasbiBaeT Haubornbluee BNSHMAE Ha AaHHyo Mody. MNpeanonaratoT, UTo
pasmMeLleHne 6anaHcMpOBOYHBIX MI0CKOCTEN BAObL POTOPA BIOPAHO C y4ETOM MakCcMMaribHOro Bo34eNCTBUA
YCTaHOBMNEHHbIX B HUX Macc Ha COOTBETCTBYHOLLUE MObI.
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Mpolueaypa oUEeHKN COCTOUT B CNedytoLem:

a) PoTop ycTaHaBnMBatoT Ha BEICOKOCKOPOCTHOWM GanaHCMPOBOYHBIN CTAHOK UMW ApYroe BEICOKOCKOPOC-
THOe ncneiTaTensHoe o6opyaoBaHue.

b) Ecnn HeobxooMmo BeINOMHUTL 6anaHCMpPOBKY Ha HU3KOW CKOPOCTU BpalleHWs, ocTaTouHbIA gucba-
naHc poTopa, paccCMaTPUBAEMOro Kak XecTKoe Terno, MoXeT OblTb oLeHeH Nnbo meTodom KoahdbnuneHToB
BAUAHWUSA, NMBO HenocpedCTBEHHO MO NoKaszaHUsIM YCTPOWCTBa UHAMKALMN BanaHCUPOBOYHOIO CTaHKa, OTo-
6pakaroLLero 3HadeHus gucbanaHcoB B ABYX MIIOCKOCTAX.

c) PoTtop npueogsaT Bo BpalleHne Ha HeKOTOPOW 6e30NacHON CKoPOCTK, BIN3KOR K NePBON KPUTUYECKON
CKOPOCTU U3TMBHBIX KonebaHWiA, NoCre Yero CHATHIBAOT 3HaYeHUsl BUOpaLm Ha NogWNIHUKOBLIX onopax.

d) HapoTopycTaHaBnueatoT NpobHble Macchl. BbizbiBaeMbli My gucbanaHc 4omkeH ObiTb A0CTaTOYHO
6onbLUNM, YTODbI OKa3aTb 3HaYUTENbHOE BIUsIHWE Ha KonebaHusa poTopa, U cocpegoTOoYeHHBIM B TOR NITOCKOC-
TW, T4e ero BO3AeNCTBUE Ha NepByo Moy konebaHunin makcumansHo. CHUMaLoT NokasaHust Bubpaumm Ha nog-
LLUMMHUKOBBIX OMOpax Ha TOM e CKOPOCTU, UTO 1 B MepeyUCneHnn c).

e) HaocHoBe pe3ynsTaToB, NOSyYeHHbIX B COOTBETCTBUN C NepevncneHnammn ¢y ud), npoBoasiT BEKTop-
HbI pacyeT SKBMBaNeHTHOro gncbanaHca Ans nepBo Mogbl. ATOT pacyeT MOXET ObITb caenaH rpacmnyeckn B
COOTBETCTBUM C NpunoxerHnem G, ecnu ons co3gaHus gucbanaHca Ucnonb3oBaHa eguMHCTBeHHas NpobHas

y AO
Macca. 3HauyeHne 3KBMBaNeHTHOro MmoaanobHoro aucbanaHca ans nepBon Mogbl onpeaenaroT Kak TUE, rge

TU — 3HadeHue npobHoro agncbanaHca.

f) YgansioT npobHble macchl.

g) PoTop npuBoAAT BO BpalLeHne Ha HeKOTOPO 6e30MacHON CKOPOCTU, BIM3KOM KO BTOPON KPUTUHECKON
CKOPOCTU M3rMBHBLIX KonebaHWia, Mpn yCroBUK, UTO 3Ta CKOPOCTb HWXKEe MakcuManbHoh besonacHol paboyei
ckopocTh. CUMTLIBAIOT 3HaYeHWe BUBpaL i Ha MOALWMMHUKOBBIX Ofopax.

h) YctaHaBnuBaloT Ha poTop NPobHbIe Macckl. X 3HavyeHMe 1 MecTo pacnofioXeHUs OOIMKHbI BbiTb
BbIGpaHbl TakMuM 06pazom, YToDbl Bbi3BaTk 4OCTaTO4HOE BO36YyXaeHMe BTOPON Mmoabl konebaruii. CHumatoT
nokasaHus BUOpaLmmn Ha NogLMIMHUKOBLIX OMopax Ha TOM XKe CKOPOCTU BPaLLEH WS, YTO 1 B NepeYnCieHnn g).

i) Ha ocHoBe pesynbTaToB, NOyYeHHbIX B COOTBETCTBUM C NEPEYUCTieHnaMU g) U h), NpoBOAAT BEKTOP-
HbIA pacyeT 3KBMBaNEHTHOrC BTOPOro ModansHoro gucbanaHca. Mpu sToM UCNonbayloT Ty e rpadudeckyto
npoLeaypy, 4To U B NepevyncneHnu e).

j) YaansioT npobHble Macchbl.

k) MpogosrkatoT BEINOSIHEHWE BhILLIEONNCAHHbIX AEACTBUIA 40 TEX MOp, noka He ByayT onpeaeneHbl aKBU-
BasfieHTHble MoAanbHble gucbanaHcbl 415 BCeX CYLEeCTBEHHbIX MOJ,.

MpuMep BBINONIHEHWS aHHOW NpoLLedypbl NpUBeaeH B NpUnoxeHui D.

MpnmeuvaHusda

1 lMpwv onpeaeneHnn 3KBUBANEHTHbIX MOAarnbHbIX AncbanaHcoB Ans 6e30nacHoOro NPoXoXAeHWs Yepes Hu3lme
KPUTUYECKME HaCTOTbl BPALLEHUS MOXET OKa3aThcs Lienecoobpa3sHbiM MCnonb3oBaHre Habopa NpoGHbIX Macc.

2 lMpouenypa NocTpoeHa B NPeAnonoxXeHnmn, 4To BUGpaLus Ha CKOpoCTH, BrIM3KOM K HEKOTOPOW KPUTUHECKON CKO-
poCTW BpalleHusi poTopa, onpeaensieTcs, B OCHOBHOM, KorebaHWsiMM No COOTBETCTBYIOLLEN MOAE U, CliedoBaTeNbHO,
NO3BOMSIET NONY4NTb AOCTATOYHO TOYHOE NPUBIMKEHUE SKBUBAIIEHTHBIX OCTaTOYHbIX MOZarnbHbIX AucHanaHcoB.

3 WHorga moxeT oka3aTbCs HEBLINMONHUMbIM OCYLLECTBUTL NYCK pOTOpa Ha YacToTax BpalleHusl, BITM3KUX K KpUTU-
YECKMM [A5sl HEKOTOPbIX CYLWECTBEHHbIX Mod. B aTmx cnyudasix cnefyet o6patnTbest K APYrMM MeToZam pasfeneHus
MOZanbHbIX COCTaBMSIIOWMX.

4 Ecnwn potop octaeTcs Ha GanaHcMpoBoYHOM 0BOpYAOBaHUM MOCHEe BLINOMHEHWs npoueayp 6anaHCcMpoBkM B
COOTBETCTBMU C pa3fenom 7.3, CyLLecTByeT BO3MOXHOCTb HEMOCPEACTBEHHO MCMOSb30BaTh MHAOPMALUIO, MOINYYEHHYIO
BO BpeMsi 6anaHCUpOBKU, HTO UCKITIoHaeT He0OXOAUMOCThE NOCNEAYIOLLUX UCTIbITATENbHbIX MYCKOB.

9.2.3 OueHkaHa paboyeil CKOPOCTU B ABYX 3a4aHHbIX NTOCKOCTAX

Ecnuv namepeHns npoBogaT Ha pabodei CkopocTu, Heobxo4nmo NpaBuibHO BeIbpaTk NONoXeHWe Nnoc-
KOCTEeN KOppeKL UK.

Ecnu cocTtosiHMe poTopa oLeHuBatoT Ha banaHcMpoBoYHOM 060pyaoBaHUN, UMeloLeM COBCTBEHHbIE
CpeAcTBa N3MepPEeHUiA, Nx cregyeT UCNoNb3oBaTh NPU NPOBEeAEHUN NCMBITaHNA.

Ecnu cocTosiHMe poTopa oLeHNBa0T B APYIMX YCIOBUAX U HA aHanorndHom 6anaHcMpoBOYHOM 060py-
OOBaHUW, TO K annapaType U yCTaHOBKe poTopa NpumMeHsitoT TpebosaHnsino 7.2.
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MpunoxeHne A
(pekomeHayemoe)

dakTopbl, BANAIOWME HA OLEHKY YPAaBHOBELWEHHOCTN poTopa
no pesynbTaTaM M3MEpPeHMn Ha MecTe 3KCnnyaTaumm

A.1 BBepeHue

HucbanaHc He SBNAeTCs eAMHCTBEHHOW NPUYMHON BUOpauun potopa, B TOM Yncne Bubpauum Ha 4actoTe Bpalle-
Husi. Mepen npoBegeHreM GanaHCMpPOBKU HEOBXOAMMO NMpeaABapUTENbHO UCCIEAOBaTb BIIMSIHWE OMUCHIBAEMbIX HUXE
hakTopoB, onpeaensiowmx Bubpauunio MalluHbI.

9710 0cOBGEHHO BaXXHO A5 BanonpoBogos (HanpyMep, TypboreHepaTopoR), COCTOSILLMX U3 ABYX W Gornee poTopoB.

A.2 HecoocHOCTb M NepeKkoc NOAWNNHUKOB

HecooCHOCTE M Nepekoc NOALWMUINHUKOB MOTYT BbI3BaTb BUOpaLMIO, KOTOPYH HEBO3MOXHO YCTpaHUTb GanaHcupos-
kou. Mpwn HabnoaeHun acpchekTa HECOOCHOCTK (Nepekoca) ero HeobXoaANMO YCTPaHUTb, NPEXAe YeM NepenTh K OLeHKe
BMOpaLmm MalwmHbl (CM. TaKxe nocnegHun absay A.3).

A.3 PagnanbHble n oceBble GMEHNA B MeCTax CONPSAXEeHUN

MpaKTU4eCckn HEBO3MOXHO COEAMHUTL KPYMHbIE POTOPbI 683 3KCLLEHTPUCMTETA NITM HECOOCHOCTMW 31EMEHTOB COeN-
HEHWIN. 3TO MOXET Bbl3blBaTh BUBpaLUIO, yCTPaHUTL KOTOPYH NnocpeacTBOM 6anaHCUPOBKU NMOMHOCTLIO He yaaeTcst. [Moa-
TOMY, ecrnv GanaHcMpoBKa MalUUHbI HE MPUBOAUT K AOJIKHBIM pe3yrbTaTam, crieyeT NPOBEpUTL paanarbHbie U OCEBbIe
O1eHUs1 B MecTax ConpsikeHui.

Mo BO3MOXHOCTU criefyeT fobnTheA, UTOObB! AaHHbIE NOrPeLHOCTY HAXOAUIUCE B AONMYCTUMbIX Npeaenax, onpeaens-
€MbIX M3 MPaKTWKKU IKCNIyaTaumum MalluH pasHbiX TUMOB U pa3MepoB, Npexae YeM NprCTynnTh K NonbiTkam 6anaHcupoBKky.

A.4 HeycTOon4umBOCTL PpOTOpa Ha MACNAHOM KITMHE

PasznuyHble hopmbl HEYCTONYMBOCTM (HaNpUMep, BCIIEACTBUE BUXPEBbIX MPOLIECCOB B CMa3Ke) MOTryTUMETb MECTO B
NoAWMINHUKAX C rMapoAVHaMUYECKOW CMa3Kol, KOTOpble 06bIYHO MCNOMB3YIOT B CUCTEMAaX MHOTOMNPONETHbIX TMGKUX poTo-
poB.

Mpur3HaKky HeYCTONYMBOCTM XOPOLLO U3BECTHbI, NO3TOMY Nepes 6anaHcMpoBKon HeobxoaumMo y6eauThCsA B X OTCYT-
CTBUN.

MpwvnoxeHne B
(pekomeHayemoe)

HI/I3KOCKOpOCTHaFI 6ana|-|cv|pOBKa pPOTOpPOB B TPpeX ONTUMANbHbLIX NNTOCKOCTAX

B.1 B paHHOM NprnoXeHnn paccMoTpeHa HU3KOCKOPOCTHasi GanaHcMpoBKa poTOPOB, UMEIOLWUX OHY LeHTparb-
HYH0 1 AB€ KpalHWe NnockoCTU KOPPEKLUW, MPOBOAVMAS NPY BbINONTHEHUU CNeayoLWmnX YCIOBWIA:

a) poTop MMeeT OAWH nponeT 6e3 3Ha4YNTENbHbIX KOHCOSbHbIX MaCC;

b) paBHOMepHOe nnn NMHerHoe pacnpeaeneHvne aucbanaHca BAONb OCK pOTOPa;

C) paBHOMepHasi U3rMbHasi XXeCTKOCTb POTOpa Mo BCEN ATUHE;

d) cMMMeTpUYHOE pacrornoXeHne NIOCKOCTEN KOPPEKLUM Ha KOHLAX pOTOpa OTHOCUTESBHO €ro CepeamHbl;

€) nnaBHO uU3MeHsitoLasics paboyasi CKopocTb, Aariekasi 0T BTOPON KpUTUHECKOMN.

Takne poTopbl MOryT GbiTb 4OCTAaTOMHO XOPOLLO YPaBHOBELLEHbI HA HU3KOW CKOPOCTU BPALLEHWs, €CrM M3BECTHA
Jonsi gucbanaxca, KoTopasi 4orXkHa OblTb YCTPaHeHa B LEHTParbHOM NNOCKOCTU. [laHHOEe NpunoXeHre onucbiBaeT MeTos
pacyeTa KOPPEKTUPYIOLLUX MACC B TPEX MITOCKOCTSX UCX0AA M3 HaqarbHbIX gucGanaHcos, onpeaeneHHbIX B ABYX MITOCKOC-
TAX n3amepeHus gucbanaHca. BekTopHasi cymma cun n MOMEHTOB, CO34aBaeMblX KOpPekTUpyLmMmm aucbanaHcamm 01,
Uz, L73 B TPEX MIIOCKOCTSIX KOPPEKUMM OTHOCUTENTBHO HEKOTOPON TOYKM HA POTOPE, AOIKHA ObiTb PABHOW CyMMe CUil U
MOMEHTOB HauarbHbIX AgucbanaHcos UL 7 UR OTHOCWTEIBHO 3TON XXe TOYKU.

B.2 PoTop moxeT 6bITb NONMHOCTHI0 ypaBHOBELLEH BMIOTh 40 NEPBON KPUTNUECKOW CKOPOCTU, ECIU BbINOMHEHbI Crie-
JyioLwue ycrnoBus:

U,=U, —12H (U, + Ug);
U, = HU, +Ugy;
Uy =Ug—112H (U, + Up),
rae HonpeaensieT 4onto koppekumy gucbanaHca B LeHTpanbHOM NIOCKOCTU.
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Bce gucbanancsl (U, Up Uy, Usn U3) paccMaTpuBaloT Kak BEKTOPHbIE BENTMYMHbI.
3aBucumocTtb HoT z/l npepctaBneHa Ha pucyHke B.1, rae z — paccTosiHue oT NeBoro nogLumnHvka 4o 6nivskaiei
NIOCKOCTU KOPPEKLMY; [ — paccTosiHve Mexay nogLumnnHuKkamu (4rnvHa potopa).

H
0,87

0,6
0,4

0,2

T 1
0 0 0,2 0,3
zll

PucyHok B.1 — pacvk ans onpegenenus koacpduuymenta H

KoadhduumeHT H paseH Hynto npw z/[ = 0,22. 3T0 03HAYaeT, 4TO B JaHHOM Criy4ae HeoGX04MMOCTb UCTNONb30BaHMS
LeHTpanbHOM NIOCKOCTU KOpPeKUMK oTnagaeT, u npoueaypa 6anaHcupoBKky NpeBpaLLaeTcsi B ABYXMITOCKOCTHY. Ecnn
oTHoweHue z// npesbiwaeT 0,22, KOPPEKTUPYIOLLYHO MACCy B LLEHTParbHOMN NITOCKOCTU KOPPEKLUMM NEPEHOCST Ha NPOTUBO-
NOSOXHYH CTOPOHY OTHOCUTENBbHO Bana.

MpunoxeHne C
(pekomeHpgyemoe)

KoadrcdbuumeHTbl npeobpaszoBaHusA

B tabnnue C.1 npuBedeHbl NpUMepHble 3Ha4YeHUs1 KOIPPULNEHTOB NpecbpasoBaHus (CM. 8.2.5) B COOTBETCTBUM C
knaccucukaumen mawmH no FOCT NCO 10816-1.

| — CocTtaBHble YacTV MalWH 1 ABUraTenemn, KoTopble yCTaHaBNMBaIOT Npy cOopke MalLuH Ans obecneveHnst HoOp-
MarbHbIX YCIOBUIA paboThbl.

Il — MawwvHel cpegHUX paamepoB, He UMeLLME cneunanbHbIX PYHOAMEHTOB, a TAKKE ABUraTeny U MalluHbl (MOLL-
HocThio A0 300 KBT), }KeCcTKO ycTaHaBnMBaeMble Ha cneupmanbHbiX pyHaamMmeHTax.

Il — KpynHoraGapuTHble NPMBOAHbIE ABUIaTENMN M KPYNHOrabapu THbIe MaLLUHbI HA KECTKMX U TSKenNbIX hyHaameH-
Tax, UMEeLWUX Manyo NogaTnuBoCTb B HAaNpaeneHun naMepernsi BuGpauum.

IV — KpynHorabapuTHble NpyBOAHbIE ABUraTENU Y MalLMHbI Ha PyHAAMEHTaX, UMEIOLLUX 3HaYMTEeNbHYI0 NogaTnu-
BOCTb B HanpaBrneHu1 n3aMepeHusi Bubpaumu.

Tab6nunua C.1— NpumepHbie 3HaueHns1 koaddULMeHTOB NpeobpasoBaHus

2
K2
Knacc K
MaLLUHBI TunuyHble NpegcTaBuTenu 0 AbGcontoTHaa | AbcontoTHas | OTHocUTenb-
Bubpauus Bubpauus Has Bubpa-
onop Bana LunA Bana
| Komnpeccopbl Hagayea 1,0
OnekTpogBurateny MoLWHOCTbO 4o 15 kBT 1,0
1 bymarogenarenbHble MaLWHBI 0,7..1,0
OneKkTpuYeckme MallnHbl CpeaHero pasmepa 06..1,6 1,6..5,0 1,0..3,0
(o1 15 po 75 kBT) 0,7...1,0
OnekTpuyeckme MalmnHbl MOLWHOCTBIO 4o 300 kBT
Ha cneumanbHbIX PyHAaMeHTax 0,7..1,0
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OkonyaHue mabnuusi C.1

K2
Knacc
MALLUHBS TunuyHble NpeacTaBuTENN K01) AbcontotHaa | AbcontotHast | OTHocuTens-
Bubpauus Bubpauus Has Bubpa-
onop Bana LunA Bana
1 Komnpeccopbil 0,7...1,0
Manbie TypOuHbI 1,0
1l KpynHble anekTpogsuratenm 0,7...1,0
Hacocsbl 0,7...1,0
JIByxnorntocHble reHepaTopbl 0,8...1,0 0,6..1,6 1,6..5,0 1,0..3,0
TypGVHBI U MHOTOMOJHOCHBIE FeHepaTopsbl 0,9...1,0
v a3oBble TypOUHLI (CM. Takke 8.2.2) 1,0
[ByxnoniocHble reHepaTopsbl 0,8...1,0
TypGVHbBI U MHOTOMOJKOCHBIE FEeHepaTopsbl 0,9...1,0

1 K, — OTHOWEHMe A0MyCTUMON BUBpauumn Ha 4acToTe BpaleHus K 4onyctumoit obuwien subpauum (K, < 1).

2) K1 — OTHowWweHue BuGpaumm no YacToTe BpalleHnsi Ha 6anaHcMpoBoYHOM 06opyaoBaHuy (Ban u/vnv nogwunHm-
KOBasi ornopa) K Bubpaumm Ha 4acToTe BpaleHrsl MalvHbl Ha MecTe akcrnnyaTtaumu. (Ecnv gaHHbIl hakTop He NpuHKU-
MaloT BO BHUMaHwne, K; = 1.)

Mpunmeyanne—BotHowennn Ky nog abcoNOTHEIMYA N3MEPEHNSMU MOHUMAIOT UBMEPEHUS HA MHEPLIMOHHON
pame, a nog, OTHOCUTENbHLIMU — U3MEPEHMNST OTHOCUTENBHO HEKOTOPOKW KOHCTPYKLUK, HanpyMep Kopryca nogwunHy-
ka. [letanbHoe o6cyxaeHne atnx sonpocos — B [OCT NCO 7919-1.

MpwvnoxeHne D
(cnpaBo4Hoe)

BbluncneHne aKBUBaneHTHOro ocTaTo4yHOro MoganbHoro guc6anaHca

D.1 PacyeT ocTtaTouHoro gaucbanaHca

Hwxe npvBeaeH npumep, B KOTOPOM NpeAcTaBrieHbl OCHOBbLI BbIMUCIIEHWST OCTATOYHOIO AncbanaHca B COOTBET-
cTBuM ¢ 9.2.2. B kayecTBe poTopa BbibpaH poTop TYpOMHbI CUYETbIPbMS NIIOCKOCTAMY KOppeKkLun (M. pucyHok D.1). Kpueas
pasroHa potopa npusegeHa Ha pucyHke D.2. PacyeTbl no 6anaHcUpoBke OCHOBaHbI HA U3MEpPEHUsiX BUOpaLmm AByX nog-
LIMMHWKOB (aatumku 1 n 2).

Pabouas ckopocTb BpaleHust potopa — 10125 mun— 1.

Macca potopa — 1625 kr.

Honyctumbili yaenbHbIli gucbanaHc ansi SKBUBaneHTHOro XecTkoro potopa knacca 3 no FOCT 22061 (G2.5 no
[11) — 2,37 r- mm/kr.

MnockocTb 1 MNnockocTtb 2 MnockocTb 3 MnockocTtb 4

- —

a8
NN
e

Datumk 1 Hdatumk 2
PucyHok D.1 — PoTop TypOuHbI
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PucyHnok D.2 — KpuBasi pasroHa poTtopa (40 npoBeeHusi 6anaHCcupoBKu )

O6wwmi ocTaTouUHLIN gucbanaHc Ans SKBUBaNeHTHOIO XKeCTKOro poTtopa:
2,37 r- MMm/Kr x 1625 kr = 3850 T - MMm.
JdonycTumbin SKBUBaNeHTHLIN NepBbI MoganbHbI gucbananc (60 %) — 23111 - mm.
Jonyctumblili 3kBUBaNeHTHbIN gucbananc ans sTopon Mol (60 %) — 23111 - mm.
O6wwmii  JONYCTUMBIA  OCTaTOYHbIN  AgucbanaHc Ans KecTKoro potopa  (HM3KOCKOpocTHasi GanaHcupoB-
ka) — 3850 - Mm (Mo 1925 r - MM B Kaxa0M NIIOCKOCTH).

D.2 KoadcpnumneHTbl BNMAHUA

BanaHcupoBoOYHbIE CKOPOCTY ANsi 4AHHOIO poTopa:

1000 mun~" (HV3Kasn cKopOCTb BpalLleHUsl);

3400 mur~! (B6nM3n nepBoro pesoHaHca poTopa);

9000 mun~" (B6nM3m BTOporo pesoHaHca poTopa).

Mo pesynbTaram NyckoB ¢ NPOBHBIMY MaccaMm BN NOMyYeHbl 3Ha4eHUs1 KO3PDULNEHTOB BNUSHUSA, NPUBEAEHHbIE
B Tabnuue D.1. ®a3oBbiii yron gaH OTHOCUTENBHO HEKOTOPON CUCTEMBI KOOPAUHAT, NPUBSI3AHHOW K POTOPY.

Tab6nunua D.1— 3HaveHuss k0O3PDUUNEHTOB BNUSAHUS A1s1 Pa3HbIX CKOPOCTEN

ToukM uamepeHus

KoathdpuumeHT BNnaHus
[amnnuTyaa, (mm/c)/ (kr - mm) / dasa, ...

‘]

CkopocTb, MUH ™ 1

MnockocTb 1 MnockocTthb 2 MnockocTe 3 Mnockoctb 4
1 (matumk 1) *0,0594/3 0,0330M1 *0,00912/333 0,00490/233 1000
2 (patumk 2) *0,00216/35 0,0227/14 *0,0334/11 0,0425/9
1 (matumk 1) 0,249/82 0,343/94 0,055/222 *0,360/265 3400
2 (patumk 2) 0,087/107 0,157/87 0,102/34 *0,224/6
1 (matumk 1) 1,99/146 *2,29/285 1,56/293 2,07/176 9000
2 (patumk 2) 1,92/353 *1,99/134 1,16/109 0,595/281

KoathduumneHTsl BNUSIHUSI, UCMONb3yeMble MPU BbIMUCIIEHUM OCTaTOYHOrO ancbanaHca, NnoMeYveHbl 3Be3404KON.
Mnockoctn 1 m 3, 6nuxke BCEro pacnornoXeHHbIe K NOALWMMHUKOBbIM ONopam, UCMNOMb3YT NPY OLEHKE Ha HU3KOW CKOPOCTU
BpalleHus. [pu pacdeTax Ha ApYrMx CKOPOCTSX UCTMONb3YIOT MIOCKOCTH, BIIUSIHUE KOTOPbIX HA pe3ynbTaThl U3MepeHust

KaxXgblM AaTYNKOM Hanbonee BENuKo.

D.3 Bubpauus nocne npoBegeHusi npoueaypbl 6anaHcMpoBKu
3HaueHus, npuBeaeHHble B Tabnuue D.2, nonyyeHbl BO Bpemsl nycka Ansi NPOBEPKM OKOHYaTENbHOro KayecTea

GanaHCMpOBKU.
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Tab6nunua D.2— 3HaveHne Bubpaumm Ha 6anaHCMPOBOYHbBIX CKOPOCTSIX

Bubpauus (amnnutyaa, mmic / dasa, ...°)
CKOPOCTb, MUH ™!
Hdatuuk 1 Datumk 2
1000 0,01/237 0,022/147
3400 0,55/52 0,22/125
9000 2,35/305 1,44/139

D.4 OcTtaTto4HbIn AncHanaHc Ha 6anaHCMPOBOYHBIX CKOPOCTAX
PacueTbl, pesynbTaTthl KOTOPbLIX ykasaHbl B Tabnuue D.3, npoBefeHbl B COOTBETCTBUMN C METOAOM KO3(hDULINEHTOR
BNUSIHUSA 4151 NNOCKOCTEN koppekumm 1 1 3 (bnmvxanumx K nogwmnnHukam) n 4atyumkos 1 u 2.

Ta6nwuuya D.3— OctatouHblii gucGanaHc Ha HU3Kow ckopocty (1000 MuH™")

MnockocTe kKoppekuun

PacueTHoe 3Ha4eHue, r- Mm

[onyctumoe 3HaveHue, 1 - MM

[MnockocTb 1

246

1925

[MnockocTtb 3

671

1925

Ha gpyrnx 6anaHcmpoBoYHbIX cKOpocTsx (cM. Tabnuubl D.4 n D.5 gns ckopocTen 3400 n 9000 v~ cooTBeTcTBEH-
HO) OCTaToOYHbIN AucHanaHc nony4YeH geneHnemM amnimTyabl BUGpaLmm Ha Mogynb kKoadduLmneHTa BNusiHUS. 3TO 03HaYa-

€T, YTO NpU pacyeTax He NPUHATa BO BHUMaHWe MHpopmauusi 0 3Ha4eHnsix pa3oBoro yrna.

Tab6nwnua D.4 — OcratouHbiii gucbanaHc Ha ckopoctn 3400 MUK

Oarunk Bubpauum

PacueTHoe 3Ha4eHue, r- Mm

[onyctumoe 3HaveHue, 1 - MM

Datumk 1

(0,55/0,36) 1000 = 1530

2311

Natumk 2

(0,22/0,224) 1000 = 982

2311

Ta6nuya D.5— OcratouHbiii gucGanaHc Ha ckopocTu 9000 MUH™"

Oarunk Bubpauum

PacueTHoe 3Ha4eHue, r- Mm

[onyctumoe 3HaveHue, 1 - MM

Datumk 1

(2,35/2,29) 1000 = 1026

2311

Natumk 2

(1,44/1,99) 1000 = 723

2311

Mpwvnoxenne E
(pekomeHayemoe)

MeToguka onpeneneHns Buaa potopa: XXeCTKMN UNn rmbknn

E.1 Obwwe nonoxeHwus

B AaHHOM NpuUNoXeHUn onucaH crnoco6, KOTOPbI MOXHO UCMNONb30BaTh A OnpeAerieHus Toro, SIBsieTcs poTop
KECTKUM nnm rmbkum. Ecnn ycTaHoBNEHo, YTO pOTOp XEeCTKUI, ero 6anaHCcMpOoBKY MOXKHO BbIMOJIHSATE HA HU3KMX CKOPOCTSAX
BpalleHus. [Mbkne poTopbl B 06lieM crnydae criegyeT nogBepratb BbICOKOCKOPOCTHON GanaHCMpoBKe COrnacHo pasae-
ny 7. OgHako CyWecTBYIOT pOTOPbI, KOTOpbIE, ABMASCH TMOKMMU MO onpeaerneHnio, oMNyckarT Bee xe 6anaHCMpoBKy Ha
HU3KOW CKOPOCTM B COOTBETCTBUM C Npouegypamu pasgena 6.

Mo BHElWHeMY BUay poTopa HEBO3MOXHO ONpeAennTb, SIBMSIETCH OH XeCTKUM Unv rmbkum. Ecnu poTtop paboTtaeT Ha
BbICOKMX CKOPOCTSIX BPALLEHWs!, OH NPY Pa3roHe MOXET NPOXOAUTb Yepes3 KpUTUHECKME HYacToThl, NOMy4vas 3HaunTebHble
AvHaMuyeckue Nnporubel, U, criegoBaTenbHO, TPebyeT BbICOKOCKOPOCTHOW GanaHCUpoBKU. POTOP MOXHO CUMTATL KECTKUM
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(c TOUKM 3peHns BanaHCUPOBKKM), eCrNK €ro MakcMmarnbHas paboyas CKOPOCTb NEXUT Mo kKpanHen mepe Ha 30 % Huxke nep-
BOW KPUTUHECKON CKOPOCTH.

E.2 OnpegeneHve BngapoTopa

Ons onpegenenns Buga potopa (TMOKUI NN KeCcTKUI), a 3Ha4uuT, metoga 6anaHcupoBKY, MOXHO BOCMONb30BaTLCS
cneaylowuMmM peKoMeHaaunsiMm.

E.2.1 MonyunTby M3roTOBUTENSA MU 3aKa3vmKa CBEAEHUS O TUIMe POTOPa U pekoMeHayeMOM meToze 6anaHCUpoBKK
(cm. pasgen 5).

E.2.2 Ecnu nepBas kpuTU4eckasi CKOPOCTb BPaLLLEHUs NPEBbILLIAET MakCcumarbHyo paboyyto YacToTy No KpanHen
mepe Ha 50 %, poTop, Kak NPaBnIio, MOXHO CHUTATL XXECTKMM (C TOYKM 3peHns 6GanaHCcMpoBKK).

E.2.3 Kpowme Toro, MoxHo BOCNonb30BaThbCs CreayoLen npoueaypom NCnbliTaHWi.

YpaBHOBELLIMBAKOT POTOP HA HU3KMX YacToTax BpalleHWs B ABYX MMOCKOCTSAX KOPPEKUMM B COOTBETCTBMM C
FOCT 22061.

YcTaHaBnueakoT poTop Ha 6anaHcnpoBoYHOM 060pyAoBaHUK, CNOCOBHOM pa3orHaTh poTop Mo KpanHer Mepe A0 ero
paboueli CKOPOCTU U UMEOLLLEM XapaKTEPUCTUKM KECTKOCTU U AeMNMDUPOBAHUSA NOALLWMHUKOB U UX OMOP TAKUE XKe, YTO U Ha
MecTe aKcnnyaTauum potopa. [locTeneHHo A0BOAST CKOPOCTL BpaLLEHWs poTopa o paboyei, criegsn 3a Tem, YTobbl BUGpa-
LUsi BCE BPEMSs OcTaBanach B 40NyCTUMbIX Npeaenax. MonyvatoT 3aBUCUMOCTb BEKTOpa BUGPaLIMKM OT HacTOThl BpaLLeHWs
npwv pasroHe 1 Nocneayowem TOPMOXKEHNN.

Ecnu ¢ nameHeHmem CKOpPOCTW BpalleHusi He OBHapy>XUBaeTCsi CyLWEeCTBEHHbIX M3MeHeHW BUGpauum, genatoT
BbIBOZ, O TOM, YTO pOTOP NGO KECTKNIA, NGO rmbKWIM, HO YPOBHU €ro MoJarnbHbix Anc6anaHcoB He3HauMTenbHbl. [Ins Boisic-
HEHWS, KAKOW U3 3TVX ABYX CIy4aeB MMeeT MECTO, BbIMOMHSAIOT UCMbITaHUsi Ha rMBkocTb cornacHo E. 3.

Ecnu npu pasroHe nnuv Beibere potopa NpoMcxoasT 3HAaYMTENbHbIE U3MEHEHWS BUOpaLum, To CripaBenvBea ogHa 13
crneayolmX anbTepHaTUB:

- poTOp rMGKuiA;

- PpOTOp XECTKWI, HO YCTAHOBIEH Ha NOZAaTIIUBbIE OMNOPbI;

- pOTOp MMEeEeT NodaTnuBble areMeHTbl, AedopmaLns KOTOPbLIX ABNAETCS OYHKUMEN YacTOThl BpaLLEHWs UIn TeM-
nepaTypbl.

Ons BbiGopa mexay aTMMK anbTepHaTUBaMM BHOBb Pa3roHsIOT poTop A0 paboyen CKOPOCTW BpalLeHUs M CPaBHMBA-
0T HOBbIE W cTapble 3HaYeHns BuGpauun npu BeiGere. Ecnu oHm coBnagatoT, MacCoBO-reOMeTprYECKUE XapaKkTepucTKu
MOXHO cHMTaTh CTabMnManpoBaBWNMKUCS. 3aTeM NPOBOAST UCMbITaHUS! HA TMGKOCTL B cooTBeTCTBUM C E. 3.

MpuMeyaHune— Ctabunusauusi poTopa NPOMCXoauT NPW ero JOBOAKE A0 paboyel CKOPOCTH BpalLeHNUs unm
BblLLE BCIeACTBUE «NpupabaTbiBaHWsA» €ro 3MeMeHTOB Nog AeNCTBUEM LLEHTPOGEXHbIX cui. Tak, Hanpumep, Ansl POTOPOB
reHepaTopa v aneKTpoaBuraTeneil 4acTo TpebyeTcsl BLINOMHATL pa3roHbl U BbIbery 4o Tex Nop, noka o6MoTKa n cuctema
NOABECKU HE NPVUMYT CBOE OKOHYaTENbHOE NOMOXEHUE.

Ecnu cpaBHMBaeMble XapakTepucTku Bubpauum npy BoiGere potopa He COBNagatoT, To gucbanaHc ABnsieTcsi nepe-
MEHHOW BENUYMHON. POTOP B AaHHbIX YCNOBUSIX HEBO3MOXHO YPaBHOBECWTL B JOMNYCTUMbIX Npeenax, Noka ykazaHHas
npuyvHa He BygeT ycTpaHeHa.

E.3 WUcnbiTaHna poTopa HarmékocTb

YcTaHaBnueawT NpobHY Maccy nocepeavHe poTopa Uiv B TOYKE, I4e YCTaHOBKa NPOGHOM Macchl MOXET BbI3BaTb
€ro NoBbIWeHHY BUGpaumto. PasroHsitoT poTop 4o paboyei 4acToTbl, cneasi 3a TeM, 4Tobbl BUbpaLuus Bce Bpemsi ocTaBa-
nachk B 4oNyCcTUMBbIX Npegenax. Ecrnv npu pasroHe BuGpaums npeBbIwaeT AoNYyCTUMYIO, 3Ha4YeHne NpobHoW macckl criegyeT
YMEHbLUWTB U MYCK NOBTOPUTL. VI3MepsoT BEKTOP BUGpaLUM B TOW e TOUKE U Ha TOMN Xe CKOPOCTU, YTO NPU N3MEPEHUsIX
no E.2.3. OnpegensitoT BrnvsiHWe NpoGHON Macchl NyTeM BblYMTaHWS BEKTOpa BUOpaunm n3 COOTBETCTBYHOLLErO BEKTOPA,
nonyyexHoro no E.2.3. Bektop pasHocTn 0603HavaoT A

OcTaHaBnMBaloT POTOP U CHUMAIOT NPOBHY0 Maccy. YcTaHaeNMBatoT ABE Apyrve NpoGHble Macchl Mo TEMW e yrna-
MU, 4TO U NepByto, B6mau Land potopa. Obwas macca rpy3oB goskHa ObiTe BbibpaHa Takum 06pasoM, 4tobbl o6ecnevuntb
TOT e KBa3ncTaTU4ecKknin AucbanaHe B NockocTy, rae bbina ycraHoBreHa egMHnYHas macca, 6e3 BHeceHns AuHamuyec-
koro gucbanaHca. CHoBa pa3roHsoT poTop 40 paboyel CKOPOCTH, NONy4atoT pe3yrnbTaThl HOBbIX U3MEPEHUN U onpeaensi-
0T BNWSIHWE BYX MAacc Ha poTOP NYTEM BEKTOPHOIO BbIYMTAHUS M3 BHOBb MOMYYEHHOr0 3Ha4YE€HUS TOTo, YTO BbINo NoNy4eHo
B cooTBeTCTBUM C E.2.3. O603Ha4aloT BEKTOP pasHOCTU Kak B.

E.4 OueHka pe3ynbTaTOB UCNbITAHUA Ha TMBKOCTb

Haxogat mogyne BekTopa (Z\ —é). Ecnv nocne genexns 3Tol BENWYUHBI HA MOAYNb BEKTOPA A 6ygeT nony4eHo 3Ha-
YeHune MeHbluee YeMm 0,2, poTop, Kak NPaBuiio, MOXHO CHUTaTB KECTKUM (C TOYKU 3peHuns 6anaHcmposkn). MHao6opoT, ecnn
370 OTHOLWeEHUe ByaeT paeHo 0,2 nnn Gonee, poTop criegyeT paccMaTpuBaTh Kak TMOKuA.

Ecnu BO3MOXHO MaTemaTnyeckoe MOJENUPOBaHWE CUCTEMbl «POTOP — onopay», AaHHble, Heobxoaumble Ans
BblYMCIeHUsi OTHOWeHWsA no E.4, nonyyatoT aHanntuyeckum nytem, naberasi Tem caMmbimM HEOGXOAMMOCTU NPOBOANTL UCHbI-
TaHwus Ha rmbkocTb. [Mpr 3TOM 0Cc060€ BHUMaHWe crnieyeT 06paTUTb Ha TOUHOE MOAENTUPOBAHUE XapaKTEPUCTUK KECTKOCTH
¥ eMnUPOBaHUSI CUCTEMbI KPOTOP — OMopan.
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MpwvnoxeHne F
(cnpaBo4Hoe)

Mpumep pacyeTa 4ONYCTMMOro 3KBUBANEHTHOrO MoAanbHoro anc6ananca

Potop. . . ... .. . PoTop Typ6okomnpeccopa
Knacc 6anaHcupoBKU. . . . . . . . ... ... ... 3 (no FOCT 22061)
Pabovasi CKOPOCTb BpalLEHNsT . . . . . . . . .. . . 15000 MuH ™"
MaccapoTtopa. . . ... ... i i e 1000 kr

BbINOMNHSIIOT HU3KOHACTOTHYO GanaHCMPOBKY B ABYX NIOCKOCTSIX KOPPEKLUW, pacnonoxeHHbIX BOnuau Land potopa.
O6wmi ocTaToYHbIM AncHanaHc 4nst 3KBUBaneHTHOrO XXeCTKOro poTopa B cooTBeTcTBUMM ¢ TOCT 22061:

1, 60 r- mm/kr x 1000 kr = 1600 r - Mmm.

Jonyctumbiii akBMBaNeHTHbIV MogdanbHbI aucbanaHc, r - Mm:

- ananepeoimoabl (B0%) . . . . ... ... .. 960;

- anaBTopoi mogbl (60%) . . . . ... ... .. 960.

O6LWWIA 0OCTaTOYHBbIN ancbanaHe

ONAKECTKOTO POTOPA .« .« . v v v v v e e e e e e 16001 - MM (800 r - MM B K&)KOW NIIOCKOCTH).

MpunoxeHne G
(pekomeHayemoe)

MeTop rpachmyeckoro onpegeneHma gucbéanaHca

Hwxe npeanoxeH cnocob pacyeTa koppekTupytolero gucbanaHca no pesynbratam HabniogeHus BO34eNCTBYS
HaGopa NpobHbIX Macc.

BekTtop OZ\, OTNOXEHHBIN Ha prcyHke G.1 noa Npou3BorbHLIM YIIOM, NpeacTasnsieT cobon HavarnbHy BUbpaumio.

BekTop 0B npeacTaensieT cobon BUbpaumic nocrne yecTaHOBKM NPOGHBIX Mace, M3MEPEHHYIO MPY TEX Ke YCITOBUSIX.

Torga «BnusiHne» Habopa NPoBHbIX Macc MOXeT ObITb NPEACTABNEHO KaK BEKTOP AB.

Taknm 00pa3om, Anst CHUKEHUS 40 HyNs NCXOAHOW BMOpaumu Ha pabouyel yactoTe HeobXoaMMo nepemMecTuTb

AO
(noBepHyTb) kKaxayo maccy Ha yron BAO 1 U3MeHUTL ee 3Ha4YeHNE B OTHOLLEHWM Ty

B

(0] A

PucyHok G.1 — BekTopHbIN 3¢hdekT ycTaHOBKM NPOBHbIX Mace
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Mpwnoxenne H
(cnpaBo4HOe)

CBefleHMA 0 COOTBETCTBUN CChINTOYHbIX MeXAYHapOoAHbIX CTaHOaPTOB MeXrocyaapcTtBeéHHbIM
CcTaHgapTaMm, MCNoJiIb30BaHHbLIM B HacToALWleM CTaHAapTe B Kav4eCcTBe HOPMaTUBHbIX CCbINTOK

Ta6nuuya H.1

0603HavYeHne CCbINOYHOro 0603Ha4YeHre Y HAMMEHOBaHKE CCbINMOYHOIO MEXAYHAPOAHOro CTaHAapTa u yCroBHOe

MEXrocylapCTBEHHOro cTaHaapTa 0603Ha4YeHne CTEeNeHn ero COOTBETCTBMA CChbITOYHOMY MEXIrocyaapCTBEHHOMY CTaHAapTy

FOCT NCO 1940-2—99 NCO 1940-2:1997 «Bubpauusi. TpeboBaHusi kK ka4ecTBy GanaHCUPOBKU KECTKUX
potopog. YacTb 2. MorpewHoctn banancmposkm» (IDT)

[OCT NCO 7919-1—2002 NCO 7919-1:1996 «Bunbpauusi. KOHTponb COCTOSHUSI MaLLKMH MO pe3yrbTraTaM us-
MepeHui BUGpauum Ha Bpawatwpmxcs Banax. Yacts 1. O6wue tpeGoanusy (IDT)

OCT NCO 10816-1—97 NCO 10816-1:1995 «Bunbpauusi. KOHTporb COCTOSIHUSI MALLWH MO pe3yrbTaTaM us-
MepeHui Bubpauum Ha HeBpalatoLmxesi yacTsix. Yacts 1. O6wme Tpebosarusy (IDT)

[OCT 19534—74 MCO 1925:2001 «Bubpauusi. bBanaHcuposka. Cnosapb» (NEQ)

FOCT 22061—76 MCO 1940-1:2003 «Bubpauusi. TpeboBaHusi Kk ka4ecTBy GanaHCUPOBKU KECTKUX
poTtopog. YacTb 1. TpeboBaHWsi K 4ONYCTMMOMY OCTaTOMHOMY ancGanaHcy v npoeepka
nx BbinonHenus» (NEQ)

FOCT 24346—80 MCO 2041:1990 «Bubpauusi u yaap. Cnosapb» (NEQ)

FOCT 31322—2006 MCO 8821:1989 «BubGpaumsn. banaHcupoBka. CornalleHne o6 ydvete BNUsiHWS

(NCO 8821:1989) LUMOHKKM Npu GanaHCUpPOBKE BasroB U Hacaxusaemblx getanen» (MOD)

MpumeyaHne— B HacTosiWwen Tabnuue UCMNONb30BaHbl creaylolme YeroBHble 0603Ha4YeHNsl CTENEHU COOT-
BETCTBUS CTAHAapPTOB:

- IDT — ngeHTuuHble cTaHaapThbI;

- MOD — moandurumpoBaHHble CTaHA4APThI;

- NEQ — He3kBMBaneHTHble CTaHAAPThI.

MpunoxeHne J
(cnpaBo4HOe)

U3MeHeHUe CTPYKTYpPbI HacToALero ctaHaapTa no oTHoweHuw K UCO 11342:1998

YkasaHHoe B Tabnuue J.1 n3aMeHeHue CTPYKTYpbl HACTOSILLEr0 MEXroCyaapCTBEHHOrO CTaHgapTa OTHOCUTENBHO
CTPYKTYPbI NPUMEHEHHOIO MEXAYHapOAHOIo CTaHAapTa 06yCNOBNeHO HEOGXOAMMOCTbLIO MPUBEAEHNS B COOTBETCTBUE C
TpeboBaHusimm FOCT 1.5—2001.

Tabnuwuya JA

CrtpykTypa mexayHapogHoro ctangapta NCO 11342:1998 CTpykTypa HacTosiLLero ctaHgapra
Pasnen Mogpaspen Pasnen Mogpaspen
H.1 3.1
H.2 3.2
H.3 3.3
H.4 34
H.5 3.5
H.6 —
H.7 3.6
H H.8 3 3.7
H.9 3.8
H.10 3.9
H.11 3.10
H.12 3.11
H.13 3.12
H.14 3.13
H.15 3.14
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OkoHnyaHue mabnuupi J.1

CrpykTypa mexayHapogHoro ctaHgapta ACO 11342:1998 CTpykTypa HacTosLLero craHgapTa
Paspen Moppasgen Paspen Moppasgen
DA DA
D.2 D.2
D.3 D.3
D D

D4
D.5 D4
D.6

MpumeyaHune—CTPpyKTYpHble SNeMeHTbl HaCTOsILLEero CcTaHdapta W MeXAyHapogHoro crangapTta

MCO 11342:1998, He NpvBeaeHHbIe B AaHHON Tabnvue, MaeHTUYHBI.

Bubnuorpadusa
[11 NCO 1940-1:2003 Bubpauusi. TpeboBaHus k kavecTBY 6anaHCMpOBKM XeCcTkuX poTopoB. YacTe 1. Onpegenexve
JOnMycTUMOro OCTaTouHOro gucGanaxca
(ISO 1940-1:2003) (Mechanical vibration — Balance quality requirements for rotors in a constant (rigid)
state — Part 1: Specification and verification of balance tolerances)
[2] NCO 10814:1996 Bubpauus. MNogBepeHHOCTb M HyBCTBUTENBHOCTL MalLKH K uaMmeHenuto aucbanaxca
(ISO 10814:1996) (Mechanical vibration — Susceptibility and sensitivity of machines to unbalance)
[3] NCO 2953:1999 BuBpauus. CtaHkyn GanaHCcMpoBoYUHbIe. XapakTepUCTUKN U METOIbl UX NMPOBEPKM
(ISO 2953:1999) (Mechanical vibration — Balancing machines — Description and evaluation)
YK 534.1.08:006.354 MKC 21.120.40 T59
KntoueBble crnoBa: BUGpaLums, poTopbl, rmbkue poTopbl, 6anaHcMpoBka, MeToabl
Penaktop /1.A. AgpaHaceHko
TexHuueckun pegaktop B.H. [pycakosa
Koppektop M.B.by4Has
KomnetoTepHas Bepctka A.H. 3o1omapesol
CpaHo B Habop 24.03.2008. MognucaHo B nevats 07.05.2008. ®opmar 60x84%. bymara odcetHas.  [apHutypa Apuan.

Mevate obceTHan. Yen. ney. n. 3,72. Yy.-usg. n. 3,40. Tupax 216 ak3. 3ak. 443.

ryn « CTAHOAPTUHOOPM», 123995 Mocksa, MpaHaTHbIA nep., 4.
www.gostinfo.ru info@gostinfo.ru
HabpaHno o ¢y « CTAHOAPTUH®OPM»

Otnevataro B unuane Oryr « CTAHOAPTUHO®OPM» — Tun. «Mockosckuii nevatHuky», 105062 Mockea, NanuH nep., 6.
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