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[TpeancnoBue

Llenn, oCHOBHbIE NPUHLUM LI M OCHOBHOW MOPAAOK NPoBeaeHUs paboT No MeXXrocyaapCTBEHHOM CTaHAapTU-
3auum yctaHosneHbl FOCT 1.0 — 92 «MexrocyaapcrBeHHasa cuctema ctaHgapTmsaummi. OCHOBHbIE NONOXKEHUSA»
nMOCT 1.2 — 97 «MexrocygapcTBeHHas cucteMa ctaHaapTmsaumn. CtaHgapTbl MEXrocyaapCTBEHHbIE, NpaBu-
na v pekoMmeHaauum no MexxrocyaapcrBeHHon cTaHgapTusauun. MNMopaaok paspaboTk, NPUHATUS, MPUMEHEHNS,

OBHOBNEHNA N OTMEHbI»
CBegeHna o cTtaHgapTe

1 MOANOTOBJIEH OTKpbITbIM aKLMOHEPHBIM 0BLLIECTBOM « Hay4HO-UCCNeaoBaTENBCKAN LEHTP KOHTPOMS U
OUarHOCTUKNA TEXHUYECKUX CUCTEM» HA OCHOBE COOCTBEHHOIO ayTEHTUYHOIO NEpPEBOAa CTaHAapTa, YKasaHHOro B

MyHKTe 4

2 BHECEH MexrocyaapcTBeHHbIM TEXHUYECKUM KOMUTETOM No ctaHaapTudaumnum MTK 183 «Bubpauusa
yaap»

3TNMPUHAT MexrocynapcTsBeHHbIM COBETOM MO CTaHOAapTU3aLnMM, METPOMOMMK U cepTudomnKkaL i (MPOTOKO!

Ne 32 oT 24 okTts16psa 2007 r.)
3a NPUHATKE NPOronocoBanu:

KpaTtkoe HanmMeHoBaHne CTpaHbl Ko ¢TpaHbl CokpauleHHoe HanMeHOBaHUe
no MK (MCO 3166) 004 — 97 | no MK (MCO 3106) 004 — 97 HAaLMOHANbLHOrO opraHa no craHgapTusaumm
A3epbangxaH AZ A3scTaHgapT
ApMeHust AM MWHTOPIrakoOHOMPAa3BUTUS
benapycb BY "occTtaHgapt Pecnybnvku benapych
KasaxctaH KZ "occTaHgapTt Pecnybnunkn KaszaxcraH
Kblprbel3cTaH KG {bIprbl3cTaHaapT
MonaoBa MD Mongosa-CtangapTt
Poccunckas depepaumns RU PepeparnbHOE areHTCTBO NO TEXHUYECKOMY PEryrinpoBa-
HUIO U METPOIIOIUN
TamKuKncraH TJ TapXukctangapT
Y3bekncTaH Uz YactaHpgapT
YKpaunHa UA [ocnoTpebcTaHaaptT YKpauHbl

4 HacTtoqawunimn ctaHgapT naeHTU4eH mexayHapoaHomy ctaHaapty MCO 1940-1:2003 «Bubpauusa. Tpebo-
BaHUA K KadyecTBy OanaHcUpoBKU XecTKkux poTtopob. YHacTtb 1. OnpeneneHmne gonyctumoro gucbanaHca»
(1ISO 1940-1:2003 «Mechanical vibration — Balance quality requirements for rotors in a constant (rigid) state —
Part 1: Specification and verification of balance tolerances»).

CBegeHUda 0 COOTBETCTBMU MeXayHapoaHbIX CTaHOapToOB, Ha KOTOPbIE AaHbl CChINKUA, MeXrocyaapcTBeH-
HbIM CTaHZapTaMm, MNPUHATLIM B Ka4ecTBe MOAEHTUYHBIX U MOANMULUPOBaHHBIX MEXIOCYAapCTBEHHbIX CTaH4apTOB,
npueedeHbl B AONONTHATENLHOM NpUnoXxeHun F.

MexayHapoaHbln ctaHgapTt paspabotaH UCO/TK 108 «Bubpauus n yoap». lNepeBoa ¢ aHMMUMNCKOrO
a3blka (en). OdurumanbHble 3K3EMNSAPLI MEXOYHAPOAHbIX CTaHAAPTOB, HA OCHOBE KOTOPbLIX NOArOTOBMNEH HACTOS-
LLIMA MEXXrocyaapCTBEHHbIV CTaH4apT U Ha KOTopble AaHbl CChINKU, MMetoTes B PeaepansHOM MHGopMaLMOHHOM
dpoHAE TEXHUYECKUX PErNaMeHTOB U CTaHOaPTOB.

CTeneHb cooTBETCTBUA — MaeHTUYHaga (IDT)
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5 an/IKa3OM Cbeﬂepaanoro dlEHTCTBa No TEXHUHECKOMY pPeryjinpoBaHnio 1 METPONOTMN  OT 25 AHBAPHA

2008 1. Ne 6-cT mexxrocygapcteeHHbI ctaHgapT [OCT NCO 1940-1—2007 BBeaeH B AEUCTBUE B KaYeCcTBe
HauuoHanbHoro ctaHaapTa Poccunckon enepaumm ¢ 1 nronsa 2008 1.

o BSAMEH TOCT 22061 — 76

VIHgbopmauuss 0 8ee0eHUU 8 delicmaue (rpekpalleHuu deucmeusi) Hacmosilea2o cmaHoapma nybrukyem-
cs 8 ykazamerne «HauyuoHarneHbie crmaHoapmai»

VIHgbopmauus ob usMeHeHUSIX K HacmosuweMy crmaHoapmy nybriukyemcs 8 ykalamerse «HauuoHarnbHble
cmaHoapmkel», a mekcm U3MeHeHUU — 8 UHMOPMaUUOHHbIX yKalzamernsix «HauyuoHarnbHbie cmaHoapmabiy.

B cniyyae nepecmompa urnu ommeHbl Hacmosuwe20 cmaHoapma coomeemcmaeayroujas UHgopmMauus byoem ornyb-
flUKoB8aHa 8 UHQopMaULUOHHOM yKkalzamere «HauuoHarneHble cmaHoapmasi»

© CtaHgapTtuHdopm, 2008

B Poccuinckon deagepanmm HacToAWMIA CTaHaapT HE MOXKET ObITb MOSIHOCTLIO U YACTUYHO BOCTPOU3BE-

ACEH, TMPaXNPOBaH N PaCllpOCTpaHEH B KQ4YECTBE OCbI/ILI,MElJ'IbHOFO N30aAHNA be3 pa3pelleHNA Cbeﬂepaanoro
dl€HTCTBa No TEXHUHECKOMY peryriinpoBaHMO 1 METPOJ10I M

2—504 Il
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CopepxaHue

ObnacTb NPUMEHeHUS

HopMaTUBHbLIE CCbINKW

TepMuHbl 1 onpegeneHus Co .

ObwKne BanaHCUPOBKA XKECTKUX POTOPOB

[MpuHUKMN nogobus e .

OnpegeneHue nonyCTMMblngCGanchoa e e,

PacnpegeneHue AonycTMmMmoro octaTouHoro ancbanaHca no niockocTsM 3agaHns gonycka . . . . .

[TepeHoc 3Ha4YeHnI gonycTMumoro aucbanaHca B NNOCKOCTU KOpPeEKLUA

COopHble POTOPLI

10 MNoareepxaeHUe pesynsTatoB MU3MEPEHNIA OCTAaTOMHOIO ,qmcGancha . e e e e e

[TpunoxeHune A (cnpasoyHoe) [Npumep onpeaeneHnst 4onyCTUMOro OCTaTOYHOM ,qvchancha Ha OCHOBE
KIaccoB TOYHOCTU BanaHcupoBKn G 1 ero pacnpegeneHnst no rnrockocTaMm 3agaHua ao-
nycka . e s s

[MpunoxeHne B (DEKOMEHﬂ,yEMOE) Onpe,qeneHme OOMNYCTUMOro OCTaToMHOro ,qmcGancha N3 orpaHnye-
HUIA Ha CUIbl B NOALLUMHUKOBBLIX onopax e e e e .

[MpunoxeHune C (cnpasodHoe) OnpeneneHne OonycTMmMoro oCTaTtoyHoro ,qmc6ancha N3 orpaH4EeHNN Ha
BUBpaLuio

[MpunoxeHue D (pekomeHayemoe) Onpe,qeneHme OOMYyCTUMOro OCTaTOMHOIo ,qmc6ancha Ha OCHOBE Orbl-
Ta 3KcnnyaTtauuu

[MpunoxeHue E (pekomenayemoe) lNpasuna nepecyeta AoNYyCTUMbIX OCTATOYHBbIX ,qmc6anchos N3 MNnoc-
KOCTEN 3aaHUsl Aonycka B NITOCKOCTU KOPPEKL A e e e e e e e,

[Tpunoxenune F (cnpaBodHoe) CBeaeHUs O COOTBETCTBUM MEXKIOCYAAPCTBEHHbBIX CTaHAapPTOB CChINOYHbIM
MeXAyHapoaHbIM cTaHaapTam

bubnuorpadus
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BBeaoeHue

COBDEMEH HOE GEIHEIHCI/IDOBO‘-IHOE 060py,qoaaH e MNO3BOJIAET BECbMa 3HaQ4YUNTEJIBHO CHA3ATDb JII,I/IC6EU'IEIHC PO-
TOPa, O4AHAKO C 3KOHOM N4ECKOW TOUKA 3PEHNA HpEIMEPHOE 3aBblLLIEHNE Tp86OBaHI/IIZ K Ka4eCTBY 6EIJ'IEIHCI/IDOBI(I/I
HEBbITOHO. I'IoaTorwy peLlleHne BOINPOCa. 40 KaKkoW CTeneHn LI,EJ'IECOOGDEIIBHO CHA3UTb JII,I/ICGEU'IEIHC POTOPA, —
AOJ1I>KHO ObITb HangeHo ucxoas n3 KOMITPOMWNCCa MexXady TEXHUHECKUMIA N SKOHOMWHECKUMIA TpEGOBaHI/IFIIVII/I.

,El,pyroﬁ BaKHOI r|p06neM0|7| ABJ1ACETCAH noAareepAxXigeHne noJiy4eHHblxX 3Ha4EeH NN OCTATOYHbIX ,EI,I/IC6EU'IEIHCOB C

YYETOM MOTPELLUHOCTEN Ero OLEHKN. B HACToALLIEM CcTaHOAPTE PpacCMOTPEHbI HOBbIE NOAXOAb! K YYETY MOrPeLLHO-
cTen oueHKn gucbanaHca, cornacosaHHble ¢ UCO 1940-2.

0% V
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M E X T OCY 1 APCTOBEU HH Db # C T AH O AP T

Buopauun
TPEBOBAHUA K KAMECTBY BANTAHCUPOBKWU KECTKUX POTOPOB

YacTthb 1

OnpegeneHune gonyctumoro gucbanaHca

Vibration. Balance quality requirements for rotors in a constant (rigid) state.
Part 1. Specification and verification of balance tolerances

NaTta BBeaeHna — 2008—07—01

1 O6nacTb NpUMeHeHUs

HacToswmnn ctaHaapT ycTaHaBnMBaeT TpeboBaHUS K XKECTKUM POTOPaM U1 METOAbI:

- onpeaeneHna gonycTMmoro gucbanaHca;

- onpeaeneHns HeobXoAMMOro Ymca nNNoOCKOCTEN KOPPEKLUN;

- NOATBEPXKOEHNSA NONYYEHHbIX 3HAYEHWUN OCTAaTOMHOMO AncbanaHca poTopa.

[TpnBeaeHbl pekoMmeHgaLunn, OTHOCSLLMECS K Kiaccam TOYHOCT BanaHCUPOBKU JKECTKUX POTOPOB AS151 Ma-
LLIMH pa3sHbIX BUOOB U pa3HbIX 4acToT BpalleHUS.

HacTosawmin ctaHaapT MOXKET ObITb UCMOMNbL30BaH B AOMOBOPHbLIX OTHOLLUEHUAX MEXAY U3rOTOBUTENSIMUA U
3aKasdynkamMiu B HacTu onpeaeneHunst npUeMoYHbIX KDUTEPUEB NPU OLEHKE OCTAaTOYHOro aucbanaHca.

MeToabl noATBERXKAEHUS NPUEMMIEMOCTU Ka4eCcTBa banaHCUPOBKA C YY4ETOM NOrPELLHOCTEN, CBA3AHHBLIX C
npouenypon banaHcnpoBkn, paccmoTpeHbl B MCO 1940-2.

HacTosAwnn ctaHaapT HE pacnpocTpaHAETCH Ha rMbokue poTopbl. TpeboBaHUA K Ka4ecTBY BanaHCUPOBKU
rTMOKUX pOTOPOB ycTaHoBNEHbI B MCO 11342.

2 HopmaTuBHbIE CCbINKW

B HacTosweM cTaHaapTe UCNoMb3oBaHbl HOPMaTUBHBLIE CChINKA Ha crieaylowme ctTaHaapThl:

NCO 1000:1992 EanHuubl nsmepeHunin CHU n pekomeHaaunm no NPUMEHEHUIO KpaTHbIX UM AONbHbIX eaUn-
HUL,, @ TaKXKe HEKOTOPLIX APYrnMX eAUHULL U3MEPEHUIA

NCO 1925:2001 Bubpauus. banaHcuposka. TepMUHbI U onpeaeneHus

NCO 1940-2:1997 Bubpauus. TpeboBaHUSA K Ka4ecTBY BanaHCUPOBKU KECTKUX pOTOPOB. HacTb 2. [NorpeLu-
HOCTW onpeaeneHnsa gucbanaHca

NCO 2953:1999 Bubpauusa. CtaHkn banaHCUpOBOYHbIE. XapaKTEPUCTUKN U METOAbI UX NPOBEPKU

NCO 8821:1989 Bubpauua. banaHcuposka. CornawieHue o6 y4eTe BIMUSAHUA LUMOHKW Npy 6anaHCUpoBKE
BaNOB N HACAXKNBaEMbIX AeTaneun

NCO 11342:1998 Bubpauunsa. Metoabl U KpUTepun 6anaHCUpoBKU TMOKUX pOTOPOB

3 TepMUHbI U onpeaeneHus

B HacTosALeM cTaHaapTe npuMmeHeHbl TepMuHbl no MCO 1925. HekoTopble U3 3TUX TEPMUHOB C COOTBET-
CTBYIOLL MU ONpeaeneHusMn npueeeHbl B HacToSALWEM pasaene Anga yaobcTea Nosfib3oBaHus.

3.1 6anaHcupoBKa: [poLeaypa, cocToslas U3 oLLeHKN pacnpeneneHns macc potopa u, npu Heobxoam-
MOCTU, UX NepepacnpeaeneHns Takum obpasom, YToObl 3Ha4YeHUs ocTaTodHOro gucbanaHca, BmdpaLnm Unm cin,
BO3ENCTBYIOLLMX Ha ONOPY Ha YacTOTe BpallleHWs1 poTopa, He BbIXOAWUIIM 3a Npeaenbl yCTaHOBIIEHHbIX JOMYCTU-
MbIX 3HAYEHWIA.

U3paHue odhmumanbHoe

3—504 1
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3.2 HeypaBHOBeLLeHHOCTb poTopa: CocTosiHME poTopa, NP KOTOPOM PE3YSILTAaTOM AENCTBUSA LIEHTPObEeX-
HbIX CUI ABMNAETCHA CUMOBOE UM KUHEMAaTUYECKOE BO3AENCTBUE Ha €ro onopebil.

3.3 HavyanbHbIK gucbanaHc: [lncbanaHc nboro Buaa, UMeLMi MecTo A0 NpoBeAeHUs banaHCUpPOBKU
poTopa.

3.4 ocTaTOuHbLIN gucbanaHc: JucbanaHc noboro sBuaa, ocTalLLUnca nocre GanaHcUpoBKU poTopa.

3.5 rnaBHbIA BeKTOp AUcOanaHcoB 5,.: BekTopHasi cymma Bcex gucbanaHcoB, pacnpeaeneHHbiX BAob

OoCW poTopa.

[TpumMmevaHMs
1 CmMm. npumevanHne 1 K 3.6.
2 [laHHasa BenuunHa MoxeTt BbiTb npeacTaBneHa B BUae

p K p
Ur= 2 k>
k=1

P
roe U, — BEKTOPbI NOKarbHbIX ancbanancos potopa, k=1, ..., K.

y P
3. 6 rnaBHbIK MOMeHT aucbanaHcoB P,: BekTopHaa cymma Bcex MOMEHTOB AucbanaHcoB, pacnpee-

JNEHHbIX BAOOJ1b OCA PpOTOPA, OTHOCUTEJIbHO NMNJNTOCKOCTIA IJ1aBHOI'O BEKTOPA ﬂ,l/lCGElJ'IElHCOB”.

[TpumevaHwus

1 [MaBHbIN BEKTOP gncbanaHcoB BMECTE C MaBHbIM MOMEHTOM AncbanaHCoB NOMHOCTBID XapaKTepU3yioT HEYpaB-
HOBELWEHHOCTb XEeCTKOro portopa.

2 [NaBHbIN BEKTOP AMcHanaHCcoB HE NPUBS3aH K KaKOW-Nbo pagnanbHOW MIOCKOCTH POTOPa, HO 3HAYEHUE U YIon
MaBHOro MOMeHTa gncbanaHcoB 3aBUCAT OT TOM TOYKU BOOINb OCU POTOPA, K KOTOPOW OTHECEH IMaBHbIN BEKTOP Ancha-
NaHCOoB.

3 NaBHbIM MOMEHT AncbanaHCoOB 4YacToO Bblpa)XXalT B BUAE Napbl KOCOCUMMETPUYHbLIX BEKTOPOB ANcCHanaHCoB -—
PABHbIX MO 3HAYEHWUIO, HO NPOTUBOMNONIOXHbLIX MO YIrNy — B ABYX NMPOU3BOJIbHbIX pagnarnbHbIX MITOCKOCTAX poTopa.

4 NaHHaa BennumHa MmoxeT bbiTb nNpeacTaBneHa B BUAe

p & p
Pr=2 (pk—gu,,)uks

K=1
P
rae U;, — BEKTOpbl NOKarnbHbiX gncbanaHcoB poTopa;
P
Z{j, — BEKTOp paccTosiHMs OT MMOCKOCTU MMaBHOIO BEKTOpa AucbanaHcoB poTopa 40 Havana KoopavHar;
P M
Z,, — BEKTOp paccTosiHUA OT NNOCKOCTU nokanbHoro gucbanadca U, A0 Hadana KoopauHar.

3.7 Nnapa KOCOCUMMETPUYHDbIX .D,MCGEIHEIHCOB POTOPAa. I'Iapa PaBHbIX MO 3HAYEHIO, HO TNPOTUBOMNOJIIO-
KEHHDBIX NO YIT1Y JII,MC6EU'IEIHCOB B ABYX 3aladHHbIX NJTOCKOCTAX POTOPAa HA HEKOTOPOM PaCCTOAHUA APYI OT APpyra,
3aMeHSALWNX rMaBHbIA MOMEHT JJ,I/ICGEIJ'IEIHCOB.

3.8 AUHaMU4yeckKan HEeYyPaBHOBELUEHHOCTD. CocTosHUe POTOPAa, NP KOTOPOM LEHTPAlIbHAA OCb Bpallle-
HUA 3aHMMa€ET NMPOAN3BOJIBHOE NOJ10KEHWE OTHOCHUTEJIBHO OCA Balla.

[TpuymevaHuns

1 B oTAenbHbIX cnyvasax UeHTpanbHasa OCb BpalweHnst MoXeT BbiTb napannenbHa OCu Bana poTtopa Unm nepece-
KaTb €e.

2 KonnyectBeHHOU MepoU gMHaAMUYEeCKON HEeypaBHOBELWEHHOCTU MOXET CIYXUTb napa KOCOCUMMETPUYHbLIX BEK-
TOpOB AncbanaHcoB B ABYX 3a4aHHbIX MIOCKOCTAX (NepneHankynspHbIX K OCU Barna poTtopa).

3.9 3HavyeHUe gucbanaHca: HDOI/I3BE,EI,8HVI8 HeypaBHOBELIJEHHOIZ MaCCbl Ha PaCCTOAHHAE OT €€ UEeEHTPA
MaCC A0 OCH BpaLLEHAA.

[TpnmeyaHune—BoipaxaloT B rpamm-munnmmeTtpax (r - Mm).

1) DaHHoe onpegeneHve oTnuyaeTtcs oT npueegeHoro B ICO 1925,
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3.10 yron gucbanaHca: Yron, nog KoTopbiM BUAHA HEypaBHOBELLIEHHAs Macca, B NONspHOU CUCTEME
KOOpAWUHAT B NIIOCKOCTU, NEPNEHONKYMSIPHOW K OCU Bara poTopa.

3.11 pucbanaHc: BekTop, MOAyIb KOTOPOro paBeH 3HavYeHuo gucbanaHca, a @asoBbI Yron — yriy gmc-
banaHca.

3.12 Tun potopa: CBONCTBO poTopa, onpeaenaeMoe No Xxapakrepy MU3SMeHeHUS! COCTOSIHUS YPpaBHOBELLIEH-
HOCTU C U3BMEHEHMEM YacTOTbl BpaLleHus, No Buaam gucbanaHca, nognexalmm Koppekumm, 1 rno cnocobHOCTA
COXPaHATb UMN UBSMEHSTH MONOXEHWUE CBOUX YaCTEW U UX LIEHTPOB Macc ApYr OTHOCUTENLHO Apyra B npeaenax
avanasoHa 4YacToT BpalleHUs.

[TpumevyaHwus

1 OBbIMHO COCTOSAHME YPABHOBELIEHHOCTU C U3MEHEHMEM YaCTOTbl BPalWEHUA U3MEHSIETCH HEe3HaYuTeNnbHO. B
NPOTUBOMONOXHOCTL onpeaeneHuto, gaHHomy B NNCO 1925, paxxe moganbHbl gncbanaHc ¢ N3MEHEHNEM YacCTOTbl
BpalLeHNs1 OCTAETCs MOCTOSAHHBIM. TONMBKO B OCODbLIX Cny4vasiX U3SMEHEHWE YacTOTbl BpaALWLEHUS CONPOBOXAAETCH CYLLUE-
CTBEHHbIM M3MeHeHuneM aucbanaHca.

Z2 [Ina onncanna pacnpeaeneHnss Maccbl potopa n BO3MOXHOIO M3MEHEHUH 3TOro pacnpegeneHuns npu namMmeHe-
HUM YacTOTbl BPALLEHUS NONIE3HO paccMaTpuBaTh POTOP KAk COBOKYMHOCTb Macc. OTU MacCbl MOTyT NpeacTaBnsaTb COBON
YyacTu poTopa unu ObiTb OnpeaeneHsl B pesynerate ero pasbrneHns Ha KOHEYHbIE SMEMEHTHI.

3 Ha tvn poTtopa BNusIlOT ero KOHCTPYKUUS, N3roTOBMeHNE 1 cHopka.

4 OTKNUK poTopa Ha BO3denucTBue guncbanaHca MOXET N3MEHATBCH C N3BMEHEHMEM YacTOTbl BPaLWLEHUS U COCTOS-
HUA ONOPHbLIX NOALWNMHUNKOB.

5 [InanasoH 4YacToT BpaWleHUs OXBaTbIBAET BCE YACTOTbl HAYMHASA C COCTOAHUSA MOKOA A0 MaKCUManbHON paboven
4YacTOTbl. ATOT AMana3oH MOXeT ObiTb B3AT C 3anacom, 4YTobObl BKMIOYNTL B cebs bonee BbICOKME 4YacTOThbl BpalleHUs,
CBSAA3aHHbIE C BO3MOXHbIM U3MEHEHMEM Paboumx yCnoBuW (TemnepaTtypbl, AaBMEHUSA, NOTOKA).

6 C To4YkM 3peHusa ypaBHOBELEHHOCTU poTOpa 4OCTAaTOYHO paccMaTpuBaTh TONbKO U3MEHEHUS MONMOXEHNN MaCC
POTOPAa, HECUMMETPUYHbLIX OTHOCUTEINBbHO €ro OCU BpalUeHUSI.

3.13 xecTKun potop: Tun potopa, Npv KOTOPOM ero aucbanaHc He U3MEHAETCS 3HaYUTENBHO C U3MEHEe-
HUEM YacTOTbl BpalLleHUs, ANa onucaHna HeypaBHOBELLEHHOCTU OCTaTOYHO UCMOSIb30BaTh TOSTIbKO TMaBHbIN
BEKTOP U rMaBHbI MOMEHT AMcbanaHcoB U MNoNoXKeHNe BCEX MacC COXPaHAETCH NPakTUYECKN HEU3MEHHbIM ApYr
OTHOCUTENBbHO ApYra BO BCEM AMana3oHe YacToT BpaLleHUs.

[TpumeyvaHune — [ucbanaHc XecTkoro potopa MoxeT bbiTb yCTpaHEeH YCTAHOBKOWN KOPPEKTUPYIOLWNX MACC B
OBYX MPOU3BONbHO BbIOPAHHbBIX MITOCKOCTAX KOPPEKUUMN.

4 OOLWwme 6anaHCUPOBKU XKECTKUX POTOPOB

4.1 O0WwMe NnonoxeHUN

banaHcupoBka npeacTaBnseT cobon NpoLeaypy, Npu KOTOPOU OLIEHNBAIOT pacnpeaerneHne Mace potopa u,
NpU HEOBXOAUMOCTU, USMEHSAIOT €ro Takium 0bpa3som, YTobbl OCTATOUYHbIN AUcbanaHc Ny BUBpaLna poTopa Unu
CUNbl, AEUCTBYIOLLXE B NOALUMMHUKE Ha YacToTe BpallleHUa poTopa, HaxoAUNUCL B YCTaHOBIEHHbIX Npeaenax.

ducbanaHc potopa MOXET ObITb 0OYCNOBNEH KOHCTPYKTUBHBIMA OCODEHHOCTAMU, NMPUMEHSAEMbBIM MaTepUa-
NOM, NOrPELLIHOCTAMN N3rOTOBNEHUA UMW COOPKU. KaxkabI poTop, AaXe BbINycKaeMbl CEPUAHO, UMEET CODCTBEH-
HOE MHAMBUAYaNbLHOE pacnpegeneHne aucdanadca Baosib CBOEW ANMUHbI.

4.2 Pa3znu4yHble cnocobbl npeactaBrieHUA gucoanaHca

OOuH 1 TOT e gncbanaHc XXeCTKoro potopa MOXET ObITk NpeAcTaBsieH pasfMyHbIMU Criocobamm, Kak NoKa-
3aHO Ha pucyHkax 1 a)— 1 1).

Ha pucyHkax 1 a) — 1 ¢) pasnuyHble npeactaBneHnst OOHOMo U TOro Xe aucbanaHca nokasaHbl Yepes
"MaBHbIN BEKTOP AMCOanaHCoB U Napy KOCOCUMMETPUYHBLIX ANcbanaHcoB, onpeaensaiomnx MOMEHTHYIO HEYPaB-
HOBELLEHHOCTL POTOpPA, a Ha pucyHkax 1 d)y — 1 f) — B Buae guHaMmnyecknx ancbanaHcos B ABYX MIOCKOCTSIX

poTOpA.

[TpumevyaHwus

1 InaBHbIN BEKTOP AncHanaHcoB MOXET BbiTb OTHECEH (6€e3 nameHeHus ero moaynsa n asoBoro yrna) K nobowu
pagnanbHOW MNOCKOCTU POTOpA, OAHAKO OT MONOXEHUS rMaBHOro BekTopa gncbanaHcoB byaeTt 3aBUCETb MaBHbIA MO-
MEHT ANCOanaHCOoB.

2 [log ueHTpom gncbanaHca NOHMMAKOT TOYKY Ha OCK pPOTOpa, Kyda OTHOCAT rMaBHbIM BEKTOP gncbanaHcos, Tak
YTOObI IMaBHbIN MOMEHT ANCOANaHCOB AOCTUran CBOEro MMHUMyMa.

3* 3
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Pasmepbl B MUNNUMETPAax

a) [maBHbIN BEKTOP AncbHanaHcoB € NAPON KOCO-
CUMMETPUYHBbIX ANCOanaHcoB B TOPLIOBbIX MNOC-
KOCTAX poTopa

%qs C §

M

c) YHacTHbIv cnyyan a): rmaBHbIN BEKTOP gncbha-

NTaHCOB, NMPUNOXEHHbIN K UeHTPY ancbanaHca

poTOpa, ¢ MUHUMATBbHBLIMK (MO MOAYIIO) KO-

COCMMMETPUYHbIMU gncbanaHcamm B MiOCKO-

CTW, NEPNEHAVKYISAPHOW K HANPaBieHUIO IMaB-
HOro BeKTopa AgncbanaHcoB

b) HacTHbIM cny4yan a). rmaBHbIW BEKTOP ancbanan-

COB, MNPUINOXEHHbIN K UEHTPY Macc (CTaTU4ecKunu

ancbanaHc) ¢ napon KOCOCUMMETPUYHBLIX Aucba-
NAHCOB B TOPUOBLIX NITOCKOCTSAX pOTOpA

d) BekTopbl agncbanaHcoB B TOPLOBbLIX MNI10-
CKOCTSIX poTopa

CM — ueHTp macc; CU — ueHTp gncbanaHca

2 Moaynb gucbanaHca paBeH 51 - MM

b Mogynb gucbanaHca paseH 1,41 1 - Mm
¢ Mogynb aucbanaHca paBeH 3,16 1 - Mmm
d Moaynbe gucbanaHca paBeH 2,24 1 - MM

¢ Moaynb gaucbananca paseH 1,12 r - mm
' Mogyne ancbanaHca paseH 3 1 - MM
9 Moaynb guncbananca paBeH 11 - Mm
" Mogynb gucbanaHca paBeH 2 1 - MM

PUCYHOK 1 — PasanuyHblie npeacrtaBneHus 0gHoro n 1oro e aucbanadHca portopa, nuct 1
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56,3°
50
30
- 15
e) PasnoxeHne gncbanaHcoB B TOP- f) Bektopbl gncbanaHcoB, NpUBEOEHHbIE
LLIOBbIX MITOCKOCTHAX pOTOpa Ha OPTOro- K ABYM APYrMM NIOCKOCTSAM poTOpa

HallbHbl€ COCTaBINAKWLNE

CM — ueHnTp macc, CU — ueHTp ancbanaHca

a Moaynb aucbanaHca paBeH 51 - Mm ¢ Mogynb gucbanaHca paseH 1,12 r - mm
b Mogyne ancbananca paseH 1,41 r - Mm f Mogynb gaucbanaHca paBeH 31 - MM
¢ Mogynb aucbanaHca paBeH 3,16 1 - Mmm 9 Mogynb aucbanaHca paBeH 11 - MM
d Moaynb gucbananca paseH 2,24 1 - MM " Mogynb aucbanaHca paBeH 2 1 - MM

PUCYHOK 1, nncT 2

B cnyvasx, koraa ans 4oCTUXKEHUS YpaBHOBELLIEHHOCTU poTopa A0CTAaTOMHO NPOBEAEHUS CTATUYECKOW ba-
naHcupoBKK (cM. 4.5.2) unu korga ancdanaHc onnUcbIBaOT YEPES rMaBHbIN BEKTOP ANcHanaHCcoB U napy KOCOCUM-
METPUYHBLIX AncbanaHcos (M. 4.5.4), NpeanodTUTENBHO UCNONb30oBaTh NpeactasneHnsa 1 a)— 1 ¢). B cnyyasx
Xe, Kkoraa ancbanaHc paccMaTpuBaloT Kak CocpeoTONMEHHbIW B ABYX NNOCKOCTAX poTOpa, NPeaAnodTUTENBHO UC-
nonb3oBath NpeacraeneHna 1d)— 171).

4.3 NMocneacTeuga AoucobanaHca

[ NaBHbIWA BEKTOP AMCOanaHCOoB U rMaBHbI MOMEHT AncbanaHcoB (N Napa KOCOCUMMETPUYHBLIX AUcOanaH-
COB) NMO-pa3HOMY BITUAIOT HA CUMbI, AEUCTBYIOLLME B NOALUMNMHUKAX pOoTopa, U BUBpauuio MallnHbl. [1o3ToMy 1X
4YacTo paccMaTpuBaloT oTAeNbHO. [Jaxe B crnyvae npeacrtaBneHns aucbanaHca B BUae AMHaMmmnyeckoro gucoa-
naHca B ABYX NMTOCKOCTAX KOPPEeKL M obpallaloT BHUMaAHME Ha TO, YTO B BOoMbLUEN CTENEHN CHOPMUPOBATo AaH-
HbI AUHaMUYeCcKnA ancbdanaHc, — rnaBHbIN BEKTOP AnUcOanaHcoB UMK rMaBHbIM MOMEHT AMcbanaHCcoB.

4.4 InockocTU 3agaHUA gonycka

LonycTumble 3HaveHna gucbanaHca NnpeanodTUTENBHO YCTaHaBNMBATE B CneLvanbHbIX NTOCKOCTAX — MNIOC-
KOCTSIX 3aaHuns1 gonycka. Y Noboro }KecTKoro potopa CyLECTBYIOT ABE «MaeanbHble» NNOCKOCTU 3adaHnUd 40-
ycKa, B KOTOPbIX AOCTATOMHO YCTAHOBUTL A0OMNYCTUMbIE 3HAYEHUS AMCOanaHCoB BHE 3aBUCUMOCTU OT UX YIIOBbIX
TONOXKEHWIA.

B 60MbLUMHCTBE CrydaeB TakMe NNOCKOCTU pacnonoXeHbl BONM3n nogLlunMnHUKoBbIX onop. Kpome Toro, no-
CKOMNbKY LeNbio 6anaHCMPOBKA SIBNSIETCA, KaK NpaBuno, CHUXKeHUe Bubpaunn 1 cun, nepeaaBaemMbiX BOBHE Ha
KOHCTPYKLMIO MallnHbl Yeped NoALUMNHUKA, B HACTOALLEM CTaHgapTe noa NiioCKOCTAMU 3adaHud aonycka A
M B NoHMMaIOT NJTIOCKOCTU COOTBETCTBYIOLWMX MOALLUUNHUKOBLIX OMNOpP.

4.5 INNnockocTu Koppekumu

4.5.1 Oowme nonoxeHun

PoTop, 3Ha4yeHUsa ancbanaHca KoOTOPOro BbIXOAAT 3a npeaernb! A0NMYCTUMbIX 3HAaYEHUIN, HY)XKOAETCH B KOP-
PEKTUPOBKE ero Macc. HacTto a1y onepauunio HeBO3MOXXHO NMPOBECTU B NMITOCKOCTAX 3adaHnUa gonycKka, U ee NpUxo-
OUTCH BbIMOSTHATL TaM, rAe eCTb BO3MOXXHOCTL A00aBNEHUS, yaaneHnst Unnu nepemMeLLeHns matepumana.

Hncno HeobxoaUMbIX NITOCKOCTEN KOPPEKLUN 3aBUCUT OT 3HAYEHUSA U pacnpeaeneHns HavyansHoro gucoba-
naHca, a Takke OT KOHCTPYKLIMK poTopa, KoTopast onpeaenseT, B YacTHOCTU, 00nacTu BHECEHUSI KOPPEKTUPYHOLLIUX
Macc 1 NONoXeHMe NIocKoCTEN KOpPEKLMM OTHOCUTENBHO NIOCKOCTEN 3a4aHUA OonycKa.

4.5.2 PoTtopbl, 4na 6anaHCUPOBKU KOTOPbIX AOCTAaTOYHO O4HOM NSTOCKOCTU KOppeKLuuu

[1na poTopoB HEKOTOPLIX BUAOB BbIXOAWUTL 3a Npedenbl A0ONYCTUMbIX 3HAYEHUN MOXET TOJIbKO 3Ha4YeHue
rMaBHOro BekTopa AncbanaHcoBs, B TO BPEMSA Kak rMaBHbIM MOMEHT AncbanaHCcoB Bcerga HaxoauTcsl B YCTaHOB-
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NeHHbIX npeaenax. TUNUYHbIM NPUMEPOM CIYXKaT POTOPLI B POopMe amncKa Npu yCrioBMUX BbINOSTHEHUS Clieay oLLINX
TpeboBaHWIA:

- paccTodAHME MeXxay nogLlnnH1MKamm potopa 4oCTaTONHO BENUKO;

- ANCK BpaLlaeTcH ¢ HE3HAYUTENBbHBLIMU OCEBLIMA BUEHUSIMIA;

- MNTOCKOCTb KOPPEKLU UM BblbpaHa Tak, YTO NPpU BHECEHUN B HEE KOPPEKTUPYIOLLUX MacC HE NPOUCXOaUT
3HAYUTENBHOIO YBENUYEHUS IMABHOMO MOMEHTA ANUCOanaHCcoB.

BbinonHeHMe BbilLENEPEYNCTIEHHBIX TPEOOBAHUA CNeAYET NPOBEPSITL B KAXKAOM cliydae otaenbHo. Ans
3TOro peKkoMeHayeTcsl NPOBECTU CTaTUYECKYI0 DanaHCUPOBKY ANA 3HAYUTENBHOro YMcia poTOPOB, B NnpoLecce
KOTOPOW onpeaennTb MakcuMarbHbIA raBHbIN MOMEHT AncbanaHcoB, Nocne AeNeHnst KOTOporo Ha paccTosIHMUE
MeXxay noawnnHUKOBBLIMU ONopamMu rnosTy4YnTb 3HAYEHUS Napbl KOCOCUMMETPUYHBIX AMCOanaHCoB B MITOCKOCTSIX
onop. Ecnu aaxke B 3TOM Hamxyalem criydae nofiyMeHHble 3Ha4YeHUA KOCOCUMMETPUYHbIX ANcbanaHcoB byayT
NPU3HaHbl AONYCTUMbIMA, MOXXHO NPUHATL peLleHne o nNpoBedeHUn Anga AaHHOro poTopa TONMbKO CTaTUYECKOU
banaHCUPOBKA.

XOTS NpKU cTaTUYECKON BanaHCUpOBKE POTOP MOXHO HE NPUBOAWTL BO BpalLEHNE, TEM HE MEHee, 3TO OBbIY-
HO BbIMOSHSAIOT B LLENsIX MoBbILLEHUSI TOYHOCTU. B npoLecce banaHCcMpoBKU onNpedensitoT rMaBHbI BEKTOP Ancha-
NaHCcOoB U NPUBOAAT €ro 3Ha4eHue K 4onyCcTUMOMY.

4.5.3 PoTopbl, Ana 6anaHCUPOBKU KOTOPbIX HEOOX0AUMDBI ABe MNMTOCKOCTU KOppeKLnn

Ecnu poTop XKeCcTKoro Tuna He UMeeT PopMy Ancka Unn Anst HEro He BbINoMHeEHb! YCNoBUA, NepevyncneHHble
B4.5.2, NOMUMO rMaBHOMo BeEKTOpa AncbanaHcoB B NpoLiecce banaHCUPOBKU CNEOYET YCTPaHATEL TakKe rMaBHbIN
MOMEHT AncbanaHcoB. B 6onbLWIMHCTBE Cny4Yaes 3TW ABa B1aa AucbanaHca npeactaBnaloT Kak napy amcbanat-
COB, OTHECEHHbIX K ABYM MNJIOCKOCTAM poTopa [cM. pucyHok 1 d)].

B cnyyae guHamunyeckon banaHcUpoBKU pOTOP HEOOXOAMMO NPUBOAUTL BO BpaLlEHNE.

4.5.4 PoTop ¢ Tpemsa u 6onee NNOCKOCTAMU KOppeKLnU

XOTS TEOPETUYECKM NSl NOOOro XXEeCTKOro potopa gncbanaHc MOXHO YCTpaHUTb 6anaHCUPOBKON B ABYX
MITOCKOCTAX KOPPEKLMN, MHOMOA UCTMONb3YIOT DOMbLUEE YACIO NITOCKOCTEW, HANPUMEP B crny4vasx, koraa:

- FMaBHbI BEKTOP ANCOanaHCcoB U rMaBHbIA MOMEHT AMcbanaHCcoB YCTPaHAIOT Mo OTAENBHOCTU (T.€. MMaBHbIA
BEKTOP ANCOaNaHCOB YCTPAHAIOT B NOCKOCTU MHOW, YEM UCNONb3YEMbIE AN KOPPEKLIUN KOCOCUMMETPUYHBIX
ancdanaHcoB);

- KOPPEKTUPYIOLLIME MaccChl BHOCAT (yAansaloT) no Bcer AfMHe poTopa.

[TpumeyaHune— B ocobbix cnyvasix pacnpeaeneHmne KOPpekTUpYIoWMX Mace no aAnnHe potopa NnpoBoasT, eCnu
NMEIOTCH Kakne-nmbo orpaHu4veHnst Ha nx pacnpegeneHne B NoCKOCTAX Koppekuun (Hanpumep, banaHCupoBKa KOMNEH-

4yaTblX BanoB MyTeM BbICBEPIMBAHUSA OTBEPCTUNA B MPOTUBOBECAX ), UMW C LENbIO COXPaHUTb NPOYHOCTHbIE CBOMCTBA MaTe-
puana poTopa.

4.6 JlonycTUMbIU OCTaTOUHbLIN AUcOanaHc

B I'IpOCTEIZLIJEM Cl1iy4dae MeXXOMNOPHOIo poTopPAa Masion ASTUHbI, KOCOCUMMMETPUNYHHBIMA LI,I/ICGEU'IEIHCEIMI/I KOTOPO-
O AONYCKAETCH FIpEHere‘-II::, COCTOAHNE HEYPaABHOBELLUEHHOCTA MOXXET ObITb ONUCAHO Yepes OHY BEKTOPHYIO

P
BENUYNHY — ancbanaHc U.

[lnsa ynosneTsBopuUTENbHON paboThl poTopa 3HAaYEHWE 3Toro AmcbanaHca (octatodHoro agucbanaHca U, ) He
[OIHKHO MPEBbILLAaTbL HEKOTOPOro AOMYCTUMOrO 3HaYeHUs U,

Ures < Uper - (1)

O600Las, TO ke caMoe MOXHO OTHECTU K poTOpY Noboro Tuna.

Mpumedanune—B mexagyHapogHon cucteme egnnny CU (nanee — cuctema eanHny CH) senmumnny U,

N3MEPSIIDT B KUNOrpamMmm-meTpax (Kr - M), 0gHaKo B uensx banaHcMpoBku Bonee npaktnyHO UCNonb3oBaTbh €AUHULY
N3MEPEHUN TPAMM-MUNIIUMETP (I - MM).

Uper ornpeaendoT Kak obLlee A0Nnycrmmoe 3Ha4eHne B NMNJITOCKOCTU LLEHTPa MaCC POTOpPAa. B CliyHae AMHaMW-

4yecko banaHCUPOBKM 3TO AOMYCTUMOE 3HAYEHME crneayeT pPasHeCTM Mo ABYM NMOCKOCTAM 3adaHud Aonycka
(CM. pasaen’).

5 NMpuHUMN noaoo6wus

5.1 O6Wwmne nonoxeHunN

an/IHLI,MI'I I'IOJJ,OGMFI NO3BOJIHAET OLUEHUTE N PpaCCHATATb BIIMAHWE MaCCbl POTOPa U elo pa60qel}’1 HaCTOTbl BPpa-
LLEHNA Ha 3HaA4YEHWNE AONMYCTUMOIo OCTaTOHYHOIO ancbanaHca.

6
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5.2 lonycTUMbIU OCTaAaTOuYHbIN gucbanaHc U macca poTopa
B obwem cnyyae ans potopa ntoboro Tuna 4onycTUMbIN OCTaTouHbIN Ancbanarc U, nponopumoHaneH
Macce poTopa m:

Uper ~ M. (2)

OTHoLLEHNE AONYCTMMOro ocTaTouHOro AucbanaHca K macce potopa npeacrasnseT coboin AoNyCTUMBIRA
OCTaTOMHbIV yAenbHbIi AucbanaHc e,

€per = Uper I M. (3)

[TpyumevyaHwus

1 B cucreme egnuny CHl BennunHy Uper/mmswlepmm B KUNOrpamm-meTpax Ha kKunorpamm (Kr - M/Kr), 0gHakKo
B NPaKTUYECKUX LENSAX 4acTo UCNONMb3yT €auHULY U3MEPEHNN rPaAMM-MUNTIMMETP HA KUnorpamm (r- MM/Kr) nnm MmnKpo-
METP (MKM).

2 B cucteme egnHny CHY BennunHy €per VSMEPAIOT B KMITOTPAMM-METPax Ha KMIorpamm (Kr - M/KI) unn meTpax (m).
OaHako bonee nNpakTUYHOM eauHNLEN SIBMAETCS MUKPOMETP (MKM), NMOCKONbKY B OOMbLWWHCTBE CryYaeB AOMyCTUMbIN
OCTaToOuYHbIN yaenbHbI gncbananc Haxogutes B npegenax ot 0,1 ao 10 mkm. Bennuunny €per NMPUMEHSAIOT OObIYHO, ecnu
XOTAT CONOCTAaBUTb AOMYCTUMBbIM aucbanaHc ¢ reoMeTpuyeckumMmmn gornyckamm (dbneHust potopa, 3a3op Bana).

3 Ecnn ansa potopa (Hanpumep, ANCKA, HACAXKEHHOIO MEPNEHANKYNSAPHO K OCW Bana) CYWECTBEHHbIM SABNSETCSH
TONbKO rMaBHbIX BEKTOP AncHanaHcos, TO €per NPEACTABNAET coboun paccTosiHMe OT LUeHTpa Macc poTtopa 4o ocu Bana.
[na potopa obuwero snga €per HE UMEET ACHOIO PU3NYECKOro CMbICIa U OTpaXaeT BIUSAHUE KaK rMaBHOro BEKTOpa
ancbanaHcoB, Tak U MMaBHOIMO MOMeHTa AncbanaHcoB.

4 CylWECTBYIOT OrpaHNYEHNsI HA AOCTUXUMbIE 3HAYEHUS OCTATOYHOroO yaenbHoro gucbanadca €per» CBA3AHHBIE C
YCNOBUSIMU MPOBeAeHUS BanaHCUPOBKU, HANpUMEP LEHTPOBKOW Bana, XapakTepucTukamu noglwmnnHUKOB U NMpuBoaa.

5 Ha npakTtuke manble 3Ha4YeHus €per YAAETCH NONYYNTL TOMBKO NPY BbICOKOW TOYHOCTW U3roTOBNEHUSA Land Bana
(Kpyrnoctun, NnpssMONMHENHOCTN). B HEKOTOPLIX Crny4asix HeobXoaMMO ypaBHOBELLMBATL POTOP B CBOUX CODCTBEHHbLIX NOA-
LLWMHUKAX C UCMNOJSIb30BAHNEM PEMEHHOIO, BO34YLWHOMO NpMBOAOB UMW nepegadv, NpuMeHsseMon Ha MecTe yCTaHOBKMW.
Opyrnm cnocobom siBnsietcs banaHcmpoBKa poTopa B cOOpe B CBOEM Kopnyce ¢ COODCTBEHHbIMW NOALWUMHUKAMU W

NnPpMBOAOM B HOPMaAllbHbIX YCITOBUAX 3KCIIyaTtauun rnpm HOpMalibHOM TeEMINEPATYPHOM pexXmnme.,

5.3 JonycTuMbIN yaenbHbIX AUcbOanaHc U pabovada 4YacToTa BpalleHUs
OnbIT NOKa3bIBaET, YTO, Kak NpaBuno, ANd poTOPOB 04HOIo BMaa AonyCTUMbIA OCTaTOMHbIU yAeNbHbIU ANC-
banaHc €per VIBMEHSAETCH obpaTHO NponopLUMoHanbHO paboven YacToTe BpalleHUa potopa n:

€per ~ 11/ 1. (4)

Ta ke 3aBUCUMOCTb, Bb Pa>XEHHaA HEPES YITIOBYH) CKOPOCTb BPpallEHNA POTOPA () Ha MakcuMmabHOW paGo-
yen yactoTe BpallEHNA, NPUHUUMAET BAL

€,er £2 = CONSt. (5)

OTO COOTHOLLUEHUE CNeayeT TakkKe U3 O0LLIEro COODPpaKeEHUS, YTO AN reOMeTPUYECKN NOAOOHbIX POTOPOB C
PaBHbIMU TaHreHUanbHbIMWA CKOPOCTAMU ABMXKEHUSA UX MOBEPXHOCTU BO3HMUKAIOLME B POTOPaX HAMPSXKEHUA U
yOenbHbIE Harpyskn Ha NoALLnNHUK (BCNeACTBUE LLeHTPODEXHbIX cun) byayT oanHakoBbl. Ha 3ToOM COOTHOLLEHUN
OCHOBaHbI KNacchbl TOMHOCTU BanaHCUPOBKM (CM. 6.2, Tabnunuy 1 1 pUCcyHoK 2).

[TpunmedaHune— Ecnum makcnmanbsHas NPoOeKTHasA YacToTa BpalWEeHUA poTopa CyWEeCTBEHHO MNPEBLILLAET ero
pabouylo 4acToTy BpalLeHNs (Hanpumep, poTop ABUratens nepemMeHHoro Toka, U3HavanbHO pacCHYUTAHHLIN Ha YacToTy
Bpawennst 3000 muH~", ncnoneayloT B cBope co CTaTopoM, AOMNYyCKaLWMM BpaLleHue ¢ yactoton 1000 mue1), To npume-
HEHME NMPUHUMNA Nogo0dnsa MOXET NPUBECTU K YPE3IMEPHO DONbLUUM OrPpaHNYEeHUsIM Ha €per - B aTom cny4ae moryT ObITh
AoNycTUMbl Bonee BbICOKME 3HAYEHUS €per (ANA NpUBEAEHHOIO NpUMepa 370 3HAYEHUE MOXET ObiTb YBENUYEHO B

oTHoweHun 3000/1000).

6 OnpeaeneHne gonycTumbiX agucdbanaHcoB

6.1 O6Ww e nonoxeHunN

3HavyeHUs OonyCTUMOro amcbanaHca MoryT ObITb YCTaHOBMNEHBI NATLIO pa3nyYHbIMKU cnocobamn (CMm. 6.2—6.5).
3TN cnocodObl OCHOBAHDI:

- Ha KInaccax TOMHOCTW DanaHCUPOBKN, YCTAHOBMNEHHBIX MO MHOMONETHEMY ONbITY PaboThl C pOTOPaMK pas-
NUYHBIX BUAOOB (CM. 6.2);
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- Ha 3KCNepUMeEHTanbHbIX oLeHKaxX (CM. 6.3);

- Ha TpeboBaHUMN OrpaHNYeEHNs cun, AEUCTBYIOLWNX Ha NOALIUMHUKA BCneacTeue gncbanadca (cm. 6.4.1);
- Ha TpeboBaHUK orpaHN4eHUs BUOpaLnKn, Bbl3biBaeMoW ancbanaHcom (cMm. 6.4.2);

- Ha cCOBCTBEHHOM OMbITE OPraHmn3aLni.

BbIOOp KOHKPETHOrO cnocoba ABNAETC NPEeAMETOM COrnalleHUA MeXaY U3roTOBUTENEM U 3aKa34MKOM.

6.2 Knaccbl TouHOoCcTU BanaHcupoBku G

6.2.1 Knaccudukayuma

Ha ocHOBE MMPOBOro ONbITa C Y4ETOM Npasnnia noaodus (CM. pasaen 5) 6binn yCTaHOBNEHbI KNacChl TOYHO-
CcTK GanaHcnpoBkn G, KOTOPbIE onpeaensatoT TPeboBaHUs K Ka4ecTBY banaHCUpOoBKA AN MaLMH TUMUYHBIX BUOOB
(cMm. Tabnuuy 1).

Krnaccebl To4HoCTU BanaHcupoBku G MOCTPOEHbl HA OCHOBE 3Ha4YeHUS NPOU3BeaeHUS €per {2, BBIPKEHHOIO B
MUNMMETPax B cekyHAay (MM/c). Ecnn, Hanpumep, 3To 3Ha4YeHNe COCTaBNSET 6,3 MM/C, Klacc TOYHOCTU BanaHCcK-
poBKU 0603HavatT G 6,3.

[ paHULbI KNaccoB TOMHOCTM BanaHCUPOBKM 0BPAa3yIOT FEOMETPUYECKYIO MPOrPECCUI0 CO 3HaMeHaTenem 2,5.
B HekoTOpbIX cny4vasax aonyckaetcd bonee AgetanbHasa knaccudukauus, ocobeHHo koraa TpebyeTtcd nposeaeHne
banaHCUPOBKN BbICOKOW TOMHOCTK, HO B NOOOM criydae 3HaMeHaTeNb reoMeTPUYECKON NPOrpeccn, MCNosb3ye-
MbIA AN TAKoW Knaccudpukaunm, He omKeH oblTb MeHee Yyem 1,6.

Ha pucyHke 2 ns3obpakeH rpapuk 3aBUCUMOCTU €per OT MAKCMMAITbHON pabovyen YyacToTbl BpalleHUs
poTopa.

[TpumedyuaHwune— Ha ocHOBE aHanm3a 3KCNEPMMEHTANbHbIX OAHHbIX HA PUCYHKE 2 BblgerneHa obnactb
napameTpoB, Hambonee 4acTo UCNONb3yemMasi Ha NPaKTUKE.

6.2.2 MawunHbI cneyuanbHOU KOHCTPYKLUKX

[ToCTpOeHHbIe Knacchl TOMHOCTU OCHOBAaHbI Ha pe3yrnbraTtax MU3aMepeHn, NonydYeHHbIX 419 MallvH TUMAYHBIX
KOHCTPYKLIMN, ¥ KOTOPbIX Macca poTopa COCTaBMSIET onpeAeneHHyo Aot obLled maccbl MalunHbl. Ang malimH
crneunanbHON KOHCTPYKLUWX OnpeadeneHune Knacca TOYHOCTUA MOXET ObITb UHbIM.

lpumep — Anekmpodeuzameriu ¢ abicomou ocu gana meHee 80 mm omrocsim K knacecy G 6,3, Ha ocHoge
ye20 paccHumbigarom coomeemcemaeayruwull donycmumbiu ducbanaHc (cm. 6.2.3). [Tonny4yeHHbIe 3Ha4YeHuUs1 donyc-
mumbix ducbarnaHcoe rnpuMeHUMbI 8 Cr1y4asix, Ko2ada Macca pomopa cocmassisiem HeKOmopyro munuvdHyro 00110
Macchb! MmawuHbi, Hanpumep 30 %. [Ins ne2kux pomopoe ama dosisi moxxem nadamb 6o 10 %. Kak crnedcmaeaue,
3Ha4YeHue donycmumo20o ducbanaHca moxem 6bimb ygesnu4eHo @ mpu pa3a. MHaobopom, 0os1s1 Macchl pomopa 8
obujel macce MauwluHbi MOXem 6bIMb Ype3MepHO 8bicoka — 0o 90 % (Hanpumep, y dgauz2amersel ¢ 8 bIHECEHHbLIM
pomopowm). B amom cnydae moxxem nompebogambcst yMeHbUWEeHUe 0ornycmumMo20 ocmamo4Ho20 ducbanaHca 8
mpu pa3sa.

6.2.3 JonycTUMbIA OCTaTOYHbIN AUucdanaHc
Ha ocHoBe BbIOpaHHOro Krnacca TOYHOCTU banaHCcMpoBk G AOMYCTUMBbIA OCTaTOYHbIN AncbanaHc Uy, T - MM,
MOXET ObITb Nony4veH no gopmyne

U per =1000 G Qg)m | (6)

rAae (eper Q) — [MOKa3aT€EJlb KI1aCCa TOHHOCTI 6EIJ'IEIHCI/I|C)OBI(I/I, MM/C;

m — macca poTopa, Kr;
() — yrnoBas CKOPOCTb BpalLeHUs poTopa, paa/c (3To 3Ha4YeHne MOXKET ObITb NONy4YeHo 13 padoyden
4acToThbl BpaLleHus potopa n, MuH~ ', no dpopmyne Q=n/10).
Opyrum cnocobom onpegeneHns AonycTMMOro octatodHoro AncbanaHca aBnsaeTca UCnofb30BaHNe PUCYH-
Ka 2 AN HaxoXAeHUA 3HavYeHUs .., nocne vero U, , r- MM, HaxodaT no gopmMyne

Uper = €per M. (7)

[MTpunmedyvaHnwune— Cneagyer ob6patuTe BHUMaAHME Ha TO, YTO AONYCTUMbIN OCTATOYHbIN AncdanaHc Uper,
nokasaTternb Knacca TOYHOCTU BanaHCUPOBKU (eper Q) n goNycTUMbIN OCTATOYHbIW yAENbHbIN AncbdanaHc €per BXOOAT B
dhopmynbl ¢ COOTBETCTBYIOLWMMN egnHMLamm namepennn. [Npumep pacyverta gonyctnmoro gucbanaHca npuBeaeH B Mnpu-

noxeHmm A.
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Tabnwuya 1 — PekomeHayemble Knaccbl TOYHOCTU BAaNaHCUPOBKU AN XKECTKUX POTOPOB

Buabl MawmH (poTopoB) Rnacc TO4HOCTM | 3HadeHure e, €2,

DanaHCcnpoOBKU MM/C

[TpyBOAHbIE KONEH4YaTble Banbl (KOHCTPYKTUBHO HE YPABHOBELLUEHHbIE) ANS G 4000 4000
KPYMHbIX HU3KOCKOPOCTHbLIX CYAOBbLIX AN3ENbHbIX ABUraternen (CKOPoCTb ABUXEHUS
NOpPLWHA MeHee 9 m/c)

[TpyBOAHbIE KONEHYATbLIE Banbl (KOHCTPYKTUBHO YPABHOBELLEHHbLIE) ANS KPYI- G 1600 1600
HbIX HU3KOCKOPOCTHbIX CYyAOBbIX AN3ENbHbIX ABUraTeneun (CKOPOCTb ABMXXEHUA MOPLL-
HA MeHee 9 m/c)

[TpuBOAHbIE KONEHYaTbIE Banbl (KOHCTPYKTUBHO HE YPaBHOBELLEHHbIE ) HA BUD- G 630 630
poun3onaTopax

[TpuBOAHbLIE KONEH4YaTble Balbl {(KOHCTPYKTUBHO HE ypaBHOBELLEHHbIE) HA G 250 250
XECTKMX onopax

[Buratenn BO3BpaTHO-NOCTYNATENBHOIO AEUCTBUS B COOpe ANsl NEerkoBbiX G 100 100
aBTOMODOUNEN, TPY30BUKOB U NTOKOMOTUBOB

[etann aBTomobunen: Kkoneca, KOnecHble AUCKW, KONECHbIE napbl, TPaHC- G 40 40
MWUCCUWN

[TpyBOAHbIE KONEH4YaTble Balbl (KOHCTPYKTUBHO YPaBHOBELLEHHbIE) HA BUD-
poOn3oNATOpax

CenbCKOXO3ANCTBEHHbIE MALLWMHbI G 16 16

[TpyBOAHbIE KONEHYATbIE Balbl (YPABHOBELLIEHHbLIE) HA XECTKMX onopax

[pobunku

[TpyBOAHbIE Banbl (KapAaHHble Ballbl, BAHTOBbIE Ballbl)

ABUaLUNOHHbIE ra30Bble TYPOMHbI G 6,3 6,3

LleHTpudyrn (cenapatopbl, OTCTOMHUKW)

DNEeKTpuieckue aBuratenn U reHepartopbl (C BbICOTOM OCU Balla He MeHee
80 MM) C MakCMManbHOW HOMMWHAINbHOW 4acToTol BpaweHusa Ao 950 muH~

INeKTpuyeckue ABUratenn ¢ BbICOTOM OCKU Bana meHee 80 mMm

BeHTUnATOpPLI

3ybuaTtble nepegaqn

MawunHbl obWwero Ha3Ha4YeHus

MeTannopexyLwme CTaHKu

bymarogenarernbHbie MaWWHbI

Hacochbl

TypbonarHertartenm

BoasiHble TypOWHbI

Komnpeccophil G 2,5 2.5

[lpuBOAbLI C yrnpaBneHnemMm OT KOMMbIOTEPA

DNeKTpuieckue aBuratesin U reHepartopbl (C BbICOTOM OCU Balla He MeHee
80 MM) C MakCUMarnbHON HOMUHAIBLHON YacTOTON BpalleHnsa cBbile 950 MuH~

[a30Bble U NapoBble TyPOUHDI

[TpuBOAbI METANIOPEXYLWNX CTAHKOB

TeKCTUINbHbIE CTAHKW

"lpuBOAblI ayano- n BngeoannaparTypbl G 1 1
"IpuBoAbl WNNPOBaArnbHbIX CTAHKOB (MaLLWH)

linMHgenun v NnpneBoAbl BbICOKOTOYHOIO 060pyaoBaHus G 04 0.4
UPOCKOMb

[TpuymMmevaHMs

1 laHHbIE OTHOCATCA K poTopam B cbope. PekomeHgauum ansa Yyactenm poTtopoB AaHbl B pasgene 9.

2 Ecnn nHoe cneunanbHO HE OrOBOPEHO UMM HE CaMOOYEeBUAHO (KakK, HanNnpuMep, B criydae rnpuBoaHbIX KONeHYa-
TbiX BanoB), NpeanonarakT, YTO AaHHble NPUBEAEHbI AN MallMH 1 060pyaoBaHUA BpalaTenbHOro AeNCTBUS.

3 B OTHOWEHUN OrpaHnYeHnin, CBA3aHHbIX C YCITOBUSIMU YCTAHOBKU (DanaHCUPOBOYHbIE CTAHKU, UHCTPYMEHTbI),
CM. npumedaHnsa 4 n 5 Kk 5.2.

4 HekoTopas gononHuTenbHas nHpopmaumnsa B OTHOWEHNM BbIDOpa knacca TOMHOCTU NpUBEAEHA HA PUCYHKE 2,
Ha KOTOPOM VYKa3aHbl TUNUYHbIE 0ONacTn nNnpuMmeHeHus (B napamerpax padbodven 4acTtoTbl BPaLWEHUS U Kacca TOYHO-
cTn G), OCHOBAHHbLIE HA HAKOMNEHHOM OMbITE.

5 B cocTaB npmBOAHbIX KONEHYATbLIX BANOB MOINYT BXOAUTL KONTEHYATbLIW Barl, MAXOBUK, MydTa cuenneHust, Bubpo-
N30NATOPLI, BpaLlLAWMNECH 3MEMEHTbI WAaTYHOB. « KOHCTPYKTUBHO HE ypaBHOBELLEHHbIE KOTEHYATbIE Banbl» O3HAYAET,
YTO TaKUEe Ballbl TEOPETUHECKN HE MOTYT OblTb YPABHOBELLEHbI, K KOHCTPYKTUBHO YPABHOBELLEHHbLIE KONMEHYaTbIe Banbl»
O3HAa4aeT, YTO Takue Ballbl TEOPETUHECKU MOTYT DObiTb YPABHOBELLEHDI.

6 1N mawmnH HEKOTOPLIX BUAOB AONYyCTUMbIE AncbanaHcbl MOryT ObiTb YCTAHOBNEHBLI COOTBETCTBYIOLWMMWN CTaH-
aapramu (cm., Hanpumep, [1], [2]).
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HONyCTUMBIN OCTATO4HbIN YOENTBHbIN
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[TpumeuyuaHwue— benbim uBeTom BbligeneHa obnactb napameTpoB, Hanbonee 4acTo UCMOMNb3yeMbIX HA

NpakTUKe.

BpaweHust n (cm. 6.2)

Uy

PUCYHOK 2 — JlonyCTUMbIM OCTaTOYHbIW YAENBbHbBIM gncbanaHc Ans pasHbiX KNaccoB TOYHOCTU G 1 paboumnx 4actoT

or OMNPEAENIAIOT KaK 3Ha4YeHNE JONMYyCTUMOTO ancbanaHca B NI0CKOCTU LEHTPaA MaCC pPpOTOpPAa. B CliydaeE

AUHaMN4YeCKoW 6EIJ'IEIHCI/I|C)OBI(I/I 310 3Ha4YEeHNE crieqyer NpecraBnTb B BAAE 3Ha4YeHUI AOMNyCTUMbIX amcoanaHcon

B ABYX 3aJaHHbIX NNIOCKOCTAX (CM. pasgen 7).

6.3 AKcnepuMeHTanbHoe onpegeneHne gonyctumMoro guc6anaHca
[nsa npoayKkumMm maccoBoro NpPon3BoAcTBa YacTo TpeboBaHMsA K Ka4ecTBY 6anaHCUPOBKU MOXKHO YCTaHO-
BUTb HA OCHOBE 3KCNepuMeHTarbHbIX AaHHbIX. cnbiTaHns NpoBoaaT oOblMHO Ha MecTe 3KcnnyaTaLuum nsgenus.
[MocnepoBaTensbHO yecTaHaBnMeas pasnnyHble aucbanaHch! B KaXkaon NSIOCKOCTU KOppeKLUUK, onpeaenstoT Aonyc-
TUMble OCTaTouYHble AncbanaHcbl Ha OCHOBE Hanbonee NpeacTaBUTENTILHOO KPUTEPUA (HanpuMep, YpoBHS BUOpa-

LW, UMbl UNU LUYMa, CBA3aHHbIX ¢ AncbanaHcom).
Ecnn npn npoBeaeHnn guHamMmmyeckon Ganatr

CAPOBKU MITOCKOCTI, B KOTOPbIX OMNpeaesrieHb

3HaJvyeHus, He 3adaHbl, cneayeT cpaBHUTL BIIUSIHUE
0atoT, a 3aTeM pasnuyaroted Ha 180°.

10

1ap nmcbanaHcos, Cba3OBble yIJ1bl KOTOPbIX CH

AO0MNyCTMbIE
adalla COBlla-
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6.4 CneynanbHble criyvyau
6.4.1 OrpaHuyeHue cun, 4eUCTBYKOLWUX Ha NO4LLUNMHUKHA
B psiae cnydaes OCHOBHOM LIENbIO OanaHCUPOBKN MOXET BbITb OrpaHUYeHNE BO3AENCTBUS Ha NOALLMMHUKA

cuhn, obycrnoBneHHbIX gucbanaHcom. OTo orpaHU4eHne cHavana MoXeT ObITb NpeacTaBneHo B BUAE NpeaernbHbIX
3HA4YEHUIN CUMbI, HO 3aTeM ero HeobxoaMMo Npeobpa3oBaThk B COOTBETCTBYIOLLME 3Ha4eHNa AncbanaHca. B cny-
Yyae JOCTaTO4YHO XEeCTKUX (HeNnoABWKHbIX) NOALWWUMHUKOB JaHHOe npeobpasoBaHne MOXET ObITb OCYLLECTBIIEHO C
MOMOLLIbIO YPpaBHEHWUS AN LEHTPOBEXHOM cUibl (CM. NpUnoXxeHue B).

B ocTtanbHbIX cnydyasax cnegyeT y4uTbiBaTh AMHAMUYECKoe NoBeaeHne ONopPHOM KOHCTPYKLIUK B 3adaHHbIX
ycrioBusix. [MpocTbix yHMBeEpcarnbHbIX NpaBuil nepecyeTa cunbl B gucbarnaHc He CYLLECTBYET.

6.4.2 OrpaHn4yeHus Bubpauuu
Lienbto 6anaHcupoBKN MOXKET ObITk orpaH4eHne BubpaLnn B 3agaHHbIX NIIOCKOCTSIX poTopa. ITO MOXET

NpeacTaBnsATb UHTEPEC, HANPUMEDP, ANA PYYHbIX MalLUWH. Ha OCHOBE YCTAHOBMNEHHbIX Npeaenos Asl YPOBHEN
BUOpaLMM MOTyT ObITb 3a4aHbl TPEDOBAHUS K KA4eCcTBY DanaHCcUpoBKK (CM. npunoxxeHue C).

6.5 Acnonb3oBaHUe onbITa JKCNnnyaraymu
OpraH N3aun1, MMEeELLINE NJOKYMEHTalIIbHO 38(bMKCMpOBaHHbIe pPE3VIlblaTbl OLLEHKN Ka4HECTBAa banar CPOBKIA

CODCTBEHHOU NPoAyKUWA, MOTYT UCTMOJ1b30BaTb €0 AJ14 yCTaHOBJ1IEHUA AO0NMYCTUMOIO D,I/ICGEIJ'IEIHCEI. He KOTOPbIE
peKoOMeHAaUuA daHbl B NMPUJTGXKEHAUIA D.

7 PacnpegeneHne gonycTMMOro octaToyHoro guc6anaHca no nnocKoCTAM
3afaHuA OOMNycCKa

7.1 OaHa NNOCKOCTb
B cnyyae ctatudeckon 6anaHcupoBkn U,,, MOMHOCTbIO OTHOCAT K OAHOM NII0CKOCTU (CM. 4.5.2). Bo Bcex

ocTanbHbIX criyyasx U,,, Heobxoanmo pacnpeaennTb Mexay ABYMs NNOCKOCTAMU 3aaHnA Aonycka.

7.2 [1Be NNOCKOCTU

7.2.1 OoLwune nonoxeHUs

HOona Uy, 0oTHeceHHas K OAHOW 13 NNIOCKOCTeN 3afaHna aonycka, NponopLUuoHansHa pacCcTOAHNIO OT LieH-
Tpa Macc 40 ApYron NMockKoCcTu (CM. pUcyHKU 3 n 4). Ecnn Takumm NNocKOCTAMM SABNAKOTCS NNTOCKOCTU NOALLNMHN-

KOBbIX Ol10pP AN B, cnpaBsealimebl Crieayroume CbOpMyJ'IbIZ
Uper LB

UperA — | : (8)
Uyer L
per =A
UperB _ [ : (9)

rae Uper 4 — AOMYCTUMBIN OCTATOMHBIN AnchanaHc B NOCKOCTU NOALINMHAKE A;
Uper g — AONYCTUMBIN OCTATOYHBIN AncbanaHc B NIIOCKOCTU NoALIMNHMKA B;
Uper — (00WNIA) AONYCTUMBIN OCTATOYHbIN AncOanaHc (0THECEHHbIN K LEHTPY Macc poTopa);
[ , — paccTosiHWE OT LUEeHTpa Macc A0 NNOCKOCTU NOALLINMHUKA A;
[ 5 — paccTosfHWE OT LeHTpa Macc A0 NNOCKOCTU NoALLUNHUKa B;
[ — paccTosiHue Mexay NoaLUnnHUKOBLIMK OropamMu.
7.2.2 OrpaHu4eHuUa A4nNsa MeXxornopHoro poropa
O6LwKnin Bna potopa U 0b6o3Ha4YeHUA ykasaHbl Ha pUcyHKe 3. Ecnin LeHTp Mmacc pacnonoXkeH 6/IM3Ko K O4HO-
MY 13 NOALIUMHUKOB, pacY4ETHOE AOMNYCTUMOE 3HAaYEHUE B NITOCKOCTU 3TOro NoALwUnHMKa MOXKET cTaTb OYMEHb
OonbLNM, BNN3KUM K U, , B TO BpEMS Kak B MNIIOCKOCTW APYroro noAlunHmKa aTo s3HavyeHne oyaet Grmskim K
Hynt. YToObI N30eXaTb YpeaMepPHO BOMbLUMX N YPEIMEPHO ManbIX AONYCTUMbIX 3Ha4YEHUIN AnucbanaHca B NIOCKO-
CTSIX poTopa, NPUHUMALOT, YTO:
- HaMbonblliee AONYyCTUMOE 3HaYeHMe He AOMKHO npeBbiwate 0,7U,,,
- HaMeHbLUee J0MNyCTUMOE 3HaYeHMe He A0MKHO ObiTb MeHee 0,3 Uy, .
7.2.3 OrpaHu4veHUA ANA KOHCONbHOro poTopa
O6Lwmn Bna potopa n 0bo3HavYeHUsA yKasaHbl Ha PUCYHKE 4.
LonycTumble 3HaveHUs paccunTbiBaloT No popmynam (8) n (9), ogHako YToObl N30eXkaTh Ype3mMepHO DOSb-
LLINX N YPE3IMEPHO MarbIX 3HAYEHUIN 4ONYCTUMOro AncbanaHca, NPUHUMaloT, YTO:
- Hanbonbllee AONYCTUMOE 3Ha4YeHMe He AoMKHO npesbiwaTh 1,3 U, ;
- HaMeHbLUee J0MNyCTUMOE 3HaYeHMe He A0MKHO ObiTb MeHee 0,3 Uy, .

11
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7 — nnockocTn 3agaHua gonycka (nnoc- 7 — nNNocKoCcTn 3agaHusa aonycka (nnoc-
KOCTU noawmnHnkos);, CM — ueHTp macce kKocTu noawnnHnkoB);, CM — ueHTp mace
PUCYHOK 3 — MeXOomnopHbIN poTop C PUCYHOK 4 — KOHCOIBbHbIN POTOP C
ACMMMETPUYHHBIM pPaACllOIOXXEeHUNeEM HEHTPOM MaCC B KOHCOIMBHOW 4acTu
LEHTPpA Macce poTopa

MakchmansHoe 3HavyeHne A0NnycrnMmoro JJ,I/IC6EU'IEIH Ca KOHCOJIbHOIO POTOPAa lNpeBblllacT YCTaHOBJIEHHOE AJ14
MEXOMNOPHOIo PpoTOPA. HOCKOJ'II::Ky noALWnNHUK B 1 ONoPHaA KOHCTPYKL A Bbl6paHbI TAKUM 06pa30M, YTOObI| Bbl-
AepAKnBatb NOBLILUEHHYIO CTATUHECKYIO HalPY3KY KOHCONBHOU YacTu POTOPA, eCTECTBEHHO MNPEANoOJIOKAUTb, HTO
OHU CMOCOOBHBDI BblAEPXaTb TAKXE ﬂOGElBO‘-IHy}O HalPY3KY, oGycnoaneH HYIO JII,I/ICGEIJ'IEIHCOM. B NMPOTUBHOM CJ1yHac
npeaelibHble AoNnyctuMble 3Ha4YEHNA AJ1A4 KOHCOJ1bHOIO pOTOPa AOJIKHbI ObITb TEMU KeE, HTO U AJ1d MeXOIMOPHOI0.

8 NMepeHOC 3Ha4YeHMN QONYCTUMOro gucoanaHca B NIIOCKOCTU KOPPEeKUnM

8.1 O6LWwmMe nonoxeHunN

HacTosaTenbHo pekoMeHayeTca yeTpaHaTh AncbanaHc HenocpeacTBEHHO B MNOCKOCTAX 3aaHns JOMycKa,
OIHaKO Ha NpPaKTUKe YacTo A4S 3TOro NPUXoanTCs UCMoSb30BaTh ApYrme NioCcKOCTU — MIOCKOCTU KOPPEKLUN.

[MockonbKy KpuTEPUEM BblIDOPAa NITOCKOCTEN KOPPEKL MM ABIAIETCS, B MEPBYI0 o4depeb, YA0oOCTBO BHECEHUS
(yoaneHusa) KoppekTUpyoLwmx Macc, oObl4HO Takmne NMIIOCKOCTU He ABNAKTCA «MaeanbHbIMU» C TOYKN 3pEHUS
3a/laHuA B HAX AONMYCTUMbIX 3Ha4YeHUn aucbanaHca (cMm. 4.4). MNMpun HeobxoanUMocCT pacnpeaennTs AONYCTUMbIE
3Ha4YeHWs MO MIIOCKOCTAM KOPPEKLUU MPUHUMAIOT BO BHUMaHUE TO, YTO, XOTA CTeNeHb YpaBHOBELLEHHOCT poTopa
3aBUCUT He TONbKO OT 3HAYEHWI, HO U OT YriIoB ANcHanaHCcoB B MIOCKOCTAX KOPPEKLUUN, OrpaHU4YeHns ycTaHaB -
BalOT 0ObIYHO TOMBLKO Ha abcontoTHbIE 3HaYeHUs. [oaTomy ntoboe npasuo pacnpeaeneHnus AonyCTUMbIX 3HaYe-
HUIA MO NSTOCKOCTAM KoppeKuun OyaeT npeactaBnaTe cobo KOMNPOMUCC: HEOOX0aMMO paccMaTpmBaTh HaUXyd-
LLIWIA cny4ar COOTHOLLIEHUSA YIIOB OCTATOMHbIX AUCcOanaHCcoB B MNSIOCKOCTAX KOpPeKLUK, Toraa Ansa Bcex Apyrux
COOTHOLLUEHUIN gucbanaHcbl ¢ TEMU e caMbIiMM aBCOMIOTHLIMU 3HAYEHUAMKM OyayT oKasblBaTb MEHbLLEE BO3AEN-
CTBUE Ha poTOP.

Kak cneacTteue, B pesynerate 6anaHCUpOoBKN BHECEHNEM KOPPEKTUPYIOLLIMX Mace B NITOCKOCTU KOPPEKLNU
MHOrMe poTopbl ByayT ypaBHoOBeLLeHbl 6onee HeoOXoANMOro.

3Ha4eHusa AoNMyCTUMOro octatodHoro Ancbananca mMoryT ObiTh onpeaeneHbl 0QHUM U3 CnocoboB, ONMUCaH-
HbIX B pasgene 6. [Mpun akcnepuMeHTansHOM onpeaeneHnn Takux aHa4eHunm (cm. 6.3), koTopoe 0BbI4HO BbIMNOJI-
HAT HENOCPEACTBEHHO A1 MNOCKOCTEN KOpPEKL MW, NoCeayoLero nepepacnpeaeneHnsa AonyCTUMbIX 3HaYe-
HUI gucbanaHca He TpebyeTcsa. Ecnn ke gonyctumMble 3Ha4eHUs 3a4at0T B CNeLyanbHbIX MIOCKOCTAX 3a4aHUS
[0oNycKa, HanpMMep Ha OCHOBE KITaccoB TOYHOCTU (CM. 6.2), cneuuarnbHbIX orpaHndeHnn (M. 6.4) nnm cobeTeen-

HOIO OllblTa (CM. 6.5),T0 MOXET I'IOTpEGOBaTbCFI nocnejyruee nepepacripegeniedme AonycrmmbiX 3Ha4YeHUn no
NJTOCKOCTAM KOPPEKLAIA.

8.2 CTaTu4vyeckasa 6anaHcuUpoBKa

Ecnu ans GEIHEIHCI/IDOBKVI POTOPA Heobxoanma ToNbKO oHa NIOCKOCTb KOPPEKUNA, LI,OI'IyCTI/IMbII?I OCTaToO\4-

HbI AucBanaHc B aTon nnockocTu U,,, ByaeTt paBeH cyMMe AONyCTUMbIX 3Ha4YeHWU B MIIOCKOCTAX 3aAaHuns
aonycka.

[Tpumeyanune—B gaHHom cnyyae, ecnv ans onpeaenenua U - CNonb3yloT KNacckl TOMHOCTM BanaHCupoBKAX

(cMm. 6.2), npoueaypy pacnpegeneHmsa gonyctTmmoro octatodHoro gucbanaHca no gBym MiOCKOCTSAM 3ajaHus Oornycka
(CM. pasgen 7) UCKIIYaloT.

12



FOCT UCO 1940-1—2007

8.3 AuHamunyeckan 6anaHcUpPOBKa

Ecnun nnocKocTn KoppeKunn pacrnonoXeHbl 6JIN3KO K NIIOCKOCTAM 3a4aHnUsa AONYCKOB, TO AN1A nepecyeTa
OOMNYCTUMBIX 3HAYEHUN UCNONBL3YIOT KOSPDUUMEHT 1, T. €. AONYCTUMOE 3HAYEHUE B NITOCKOCTU KOpPeKLUnn ByaeT
TEM Xe, YTO U B BrivkanLLen NNOoCKOCTU 3agaHuns gonycka. [ns apyrux cnydaes cnocob nepecyerta paccMoTpeH
B NpUNoXeHnn E.

9 COopHble poTopbl

9.1 ObWwme nonoxeHUN

COOopHble POTOPLI MOXHO YpaBHOBELLMBATL Kak eAnHoe Lenioe U NOKOMMNOHEHTHO. NS KaXkaon cOopKu
ancbanaHckl ee Yacten oyayT CyMMUPOBAaTLCS U, KPOME TOro, NOrpPeLHOCTA camMoln COOPKN, CBSI3aHHbIE C NOSIB-
neHnem bUeHNA N 3a30pPOB, BHECYT AONONMHUTENBHBLIW AncbanaHc (cm. MCO 1940-2).

[MTpunmeywaHne— Ecnn norpellHOCTU COOPKN HE OKa3biBalOT 3HAYUTENbHOrO BNUAHUA, Bbibop crnocoba
banaHCUpPOBKM onpeaensieTcsl BO3MOXHOCTAMU UCMONb3yeMOro 6anaHCMpOBOYHOIO CTaHKA.

9.2 BanaHcupoBKa poTopa Kak eauHOro Lenoro

Nyqwinin cnocob y4ecTb gucbanaHcbl BCEX YacTel poTopa U BCe NOrpeLllHoOCTU cOOpKN — 3TO NPOBECTU
HbanaHCcUpPOBKY poTopa Kak eauHOoro LLesnoro.

Ecnu poTop ypaBHoBeLLMBaIOT B cOope, HO nocne 3Toro TpebyeTtcsa ero pasbopka — Hanpumep ans ycra-
HOBKU B KOPYC MaLUWHbI, — PEKOMEHAYETCS MOMETUTD YITIOBOE MONOXKEHNE KaXkaon pasbupaemoln 4acTu, YToObl
obecrne4ynTb TOYHOE NOBTOPEHME B3AaUMHOI0 PacrnosioXKeHUs YacTel Npy OKoHYaTeNbHOW cOopKe.

[TpwumeyaHwne— Cneagyer UMeTb B BUAY, YTO AaHHAS Mepa He MO3BONSAET YCTPAHUTb NOMPELIHOCTU COOPKU
NONTHOCTBIO.

9.3 NMNokomMnoHeHTHaA 6anaHcUpPOBKa

Ecnun banaHcupoBKy YacTen poTopa HeobXoaAMMO NPOBOANTL NO OTAENBLHOCTU, MPUHUMAIOT BO BHUMAHMUE
cnegylollee:

- 0ObIMHO BCE YacTuU ypaBHOBELUMBAKOT A0 OAOHOIMO U TOro XKe 3HadYeHUs yaenbHoro gucbanaHca (CMm.
pasgen 9), Ho BO3MOXHOCTb BHECEHUA AONONMHUTENBHOW norpellHocTn cbopkun (ecm. MCO 1940-2) o3HavaeT, 4To
OCTaTOUYHbIA YAEeNbHbLIN AncbanaHc Ang KaXaon Yactu 0KeH ObITb MeHbLUE onpeaeneHHoro aAns scen cbopkn B
LENOM;

- NP BO3HUKHOBEHNKX NPOBEM, HANPUMED B Cliydae Nerkon Kpbins4aTKn UMK LLIKMBa Ha TSXKENOM SIKOpPE,
BO3MOXHO NpUMeHeHMe NobbIX Npasun nepepacnpeneneHns Mace npu ycnosun, Yto obLnmn aucbanaHc coopkin
OyaeT noaaepKMBaThbCs B YCTAHOBMNEHHbLIX Npeaenax;

- AOMKHO ObITb AOCTUTHYTO NPeaBapUTENBLHOE cornalleHne o cnocobe coeanHEHNS OTAENbHbIX YacTeu
pOTOPAa, HAaNpUMep nocpeacTsom WnoHku (cm. MCO 8821).

Ecnn nokoMnoHeHTHaa banaHcHUpoBKa HE NO3BONAET 00eCneunTb YPaBHOBELLIEHHOCTb pOoTOPA B Npeaenax
YCTAHOBJIEHHOMO AONYCTUMOTIO 3Ha4YEHUS, Ero YpaBHOBELLMBAIOT Kak eaAnHoe Lenoe. [1pn 3ToOM pekoMeHayeTCH
MOBTOPHO PacCMOTPETHL BOMPOC O TOM, CINEAYET TN COXPaHATb NpoLeaypy npeasaputenbHOW NOKOMMNOHEHTHON
banaHcUpOBKN UM €€ MOXKHO UCKITIOYUT.

10 NMoaTBepXKAeHUe pe3ynbTaToB U3MEPEeHUU OCTaTOYHOro aucbanaHca

10.1 O0LWwKMe nonoxeHUs

[TpoBepKy NOMYYEHHbIX 3HAYEHNW OCTATONMHOIO AncbanaHca XenaTtesibHO NPOBOANTL B MIOCKOCTAX 3a4aH s
aonycka (cMm. 4.4), a He B NNTOCKOCTAX KOPPEKLIUN.

[1pn BbIHECEHUN PELLEHNN CNeayeT y4UTbIBaTL NorpellHocT namepeHun no UCO 1940-2.

10.2 Kputepuum npmuemMKin

10.2.1 O06wmne nonoXxeHunN

Kputepun npneMkn ycTaHoBMEHbI B MPeanosioXeHUn, YTO cCUCTeEMaTUYECKNE NOrPELLHOCTU U3MEPEHNI UC-
KITOYEHbI, a HeyCTpaHeHHas coBOKynHas norpelHocTb (M. MCO 1940-2) paBHa AU. [1na nnockocTen NoaLLmnnHu-
KoB A 1 B 3aaaHbl creayoLlne BefIMYnHbI:

Upera — MOAYIb AONYCTUMOrO OCTaTOMHOro AncbanaHca B NI0CKOCTU A;

U,er g — MOOYNb AONYCTUMOro OCTaTOYHOro AncbanaHca B NnockocTu B;
U, — pe3ynsraT OAHOKPaTHOIo M3MepeHUss Moayns OCTaToOYHOro AncbanaHca B NNIOCKOCTU A;
U, 5 — pe3ynsrar 0gHOKpPaTHOro M3MepeHnst Moaynisa octaTodHoro AncbanaHca B NnockocTu B;
AU; — Moaynb COBOKYMHOM NOrPELLHOCTU B NITOCKOCTU A;

AUz — Moaynb COBOKYMHOW MOrPeLIHOCT B NOCKOCTU B.
13
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10.2.2 Kputepun U3rotoBuUTENS
[Tocne npoLleaypbl banaHCUPOBKU POTOP MOXKET ObITh NPU3HaH rogHbLIM NP OAHOBPEMEHHOM BbINOJTHEH M
clegyoLmx COOTHOLLEHUN:

UrmA < UperA o AUA :
Urm B S UperB _ AUB'

10.2.3 Kputepuu 3aKkas4vuka
Ecnun 3akas4ymk NpoBoanT AOMONMHUTENBHBIM KOHTPOMNbL PE3yNbTaTtoB 6anaHCUPOBKA, TO POTOP NPU3HAIKOT ro-
HbIM NPWY 04HOBPEMEHHOM BbIMOJTHEHUM CIeAYIOLLNX COOTHOLLUEHWIA:

UrmA < UperA + AUA ;
UrmB < UperB + AU‘B'

10.2.4 [lononHUuTenbHbIe 3aMevYaHUun

Ecnn 3HayeHusa norpewHocten AU, (AUpg) coctaBnsaioT MeHee 5 % U,or 4 (Uper g), MU MOXHO
npeHebpeysb.

3HaveHna AU, n AUg 0OblMHO pasnnyHbl ANd pasHbiX 6anaHCUPOBOYHbIX CTaHKOB. [103TOMY U3roTOBUTEND
1 3aKa34ynK MOTYT UCMNOJb30BaTE pPa3Hble 3Ha4YeHUs 9TUX NOrPELLHOCTEN.

[TorpellHoCTb U3MepPEeHNA MOXKHO YMEHBLLUNTL, MOBTOPWB UX HECKOIBLKO pas Ha pa3HoOM BbanaHCUPOBOYHOM
obopyaoBaHNKn C NPUBNEYEHNEM HECKOMNBKMX CNELNannNCTOB.

10.3 NMoaTBepXxaeHUe KadectBa 6anaHCUPOBKU HA OGaNaHCUPOBOYHbLIX CTaHKaX

CHavana B cooTBeTCcTBUM C MCO 1940-2 onpeaensitoT U YCTPaHAKT CUCTEMATUYECKYIO NOrPELLHOCTL U3Me-
DEHN.

[Tpn NpoBepKe KayecTsa banaHCUPOBKU HA BanaHCUPOBOYHbIX CTaHKaxX BO3MOXHO HEMOCPEACTBEHHOE N3-
MepPeEHMe ocTaTouHbIX gncbanaHcoB. Obe xapakTepUCTUKU — KO PULIMEHT YMEHbLLEHUSA ancbanaHca U MAHK-
MallbHO AOCTUXKUMBIIA OCTATOYHbIW AncbanaHc — AOSTKHbI yAOBNETBOPSATh 3ad4aHHbIM 3HavYeHuam (cm. UCO 2953).

[Tpoueaypa, onncaHHas B 10.4, gonyckaeT Takxke peanusauunio Ha 6anaHCMpoOBOYHOM CTaHKe, HO TOSBKO
ECII1 OH NO3BONSAET BOCMPOU3IBECTU PpabOYYIO YaCcTOTY BpaLLeHUS poTopa, NOCKONLKY Ha HU3KUX YacToTax Bpalle-
HUS cUrHan BMbpaLn MOXET ObITb CITULLIKOM Marn.

10.4 MNMoAaTBepXKaeHUe KayecTBa 6anaHcUMpPoBKU 6e3 UcnoNb30oBaHNA 6anaHCUPOBOYHbIX CTAHKOB

OcTaTodHbIN gucbanaHc MOXKET ObITh onpeaeneH 6e3 NcnonbL3oBaHUsa banaHCMPOBOYHOIO CTaHKa, Hanpu-
MEP Ha MECTE 3KCnyaTauun ¢ MOMOLLbIO YCTPOWUCTB, USMEPAIOLLINX aMNnTyay 1 dasy snbpaumnm Ha 060poTHOW
YacToTe.

[nsa aTOro peanmayoT cneayloLwlyo npoueaypy:

- MPOBOASAT U3MEPEHUA BUDpaLIMK, CO3AaBaeMon POTOPOM B EM0 UCXOAHOM COCTOSIHUW;

- yCTaHaBINBAKOT KOPPEKTUPYIOLLYIO Maccy B OA4HY NNOCKOCTEL U MOBTOPSAIT N3MeEPEHUSI BUOpaLni;

- yO2NsI0T KOPPEKTUPYIOLL YO Maccy, Bo3Bpalllad poTop B UCXOAHOE COCTOAHMNE, MOMELL AT KOPPEKTUPYIO-
LLIYIO MacCy B APYryto NNIOCKOCTb U MNOBTOPSAIOT U3MEPEHUS BUOpaLINN;

- OLLEHMBAIOT MONyYeHHbIe pe3yneTaThl, UCNOMNL3YHA 3Ha4YeHUA KO PULUMUEHTOB BIUAHUA, UMK OPYTUM
METOAOM.

IDTOT NPoLECC aHanorM4eH npoueaype banaHcMpoBk HA MECTE, HO Be3 KoppeKLunn ancbanaHca. [Npn sTom
HeobXoAUMO YOeanTLCA, YTO B NPoLIECCe BbINONTHEHNS NMpoLeaypbl U3SMEHEHNS1 BUOPaLIMKA BbI3BaHbI UCKITHOYUATEb-
HO BHECEHMEM UNU yaaneHneM KoppeKTupywmnx macc. lNoastomMy namepeHus cneayet NpoBoAUTE B YCITOBUSX
MOBTOPSAEMOCTI, BKIMOYad noaaepkaHne nocToAHHOW YacToThl BpalLEHWA poTopa Nocne AOCTMXKEHUS CTaLlMOoHap-
HOro pexxnma paboThbl.

Ecnn TO4HOCTL M3MepeHuit (0cobeHHO NMMHEWHOCTL 3aBUCUMOCTU BUOpaLnMm OT AncbanaHca) Bbi3blBaET CO-
MHEHWUSA, PEKOMEHAYETCA MOBTOPUTL USMEPEHUS C APYTMMU KOPPREKTUPYIOLLMMI MaccaMi, BapbUPYs UX MOOYIb U
YIMOBOE NONOXKEHUE.
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[MpnoxeHwne A
(cnpaBo4HOe€)

[MpumMmep onpepeneHna AOoNycTUMOro octaTovyHoro gucbtanaHca Ha OCHOBe KIlacCoOB TOYHOCTU
banaHcupoBku G
N ero pacnpeneneH1Ua nNo NocKoOCTAM 3a4aHUA Aonycka

A1 lNapameTpbl poTopa

POTOP TYPOUHBI UMEET criegyowme napameTpbl (PUCYHOK A.1):
Macca potopa: m = 3600 Kr.
Paboyas yactoTa BpalleHUs: n = 3000 mun~1.
"eOMETPUYECcKne napameTpsbl: L, = 1500 mm;

LB = 900 mm;

[ = 2400 mm.

7 — NNOCKOCTU 3agaHuA aonycka (Nnockocty nogwunnHUkos);, CM — ueHTp mace

PucyHok A.1 — [eomeTpuyeckne pasmepbl poTopa

Boibop knacca TOYHOCTW: Knacc TOMHOCTKM DanaHCUpOBKU BbIOpaH 13 Tabnuubl 1 Ans rpynnbl POTOPOB «ra3oBble U
napoBble TYpbuHbI». G 2,5.

PacYeT: YIToBas CKOPOCTb, COOTBETCTBYIOWLAS paboyen YacToTe BpalleHusl potopa: (2 :% . 33%00 , Q=314,2 paa/c.
A.2 OnpepneneHue Uper no cpopmyne (6)
3 dbopmynebl (6) cnegyer:
[e Q]m 25 - 3600
_ per ’ 28,6 -10°r - MMm,
Uper =1000 O = 1000 3142 =
rge Uper— 3Ha4YeHne JonycTUmMoro octartodHoro gaucbanaHca, r - M,
(€per Q) — nokasatenb Knacca TO4YHOCTHM BanaHCUPOBKU, MM/C;
m — macca poTopa, Kr;
() — yrnoBasi CKOpOCTb, COOTBETCTBYIOLLAA MakCumanbHON pabodven 4acTtoTe BpalleHns poTopa, paa/c.

[TpumeyaHnune—lNpu ncnonb3oBaHum gaHHon hopmyrnbl crnegyeT obpaTtuTe BHUMAHUE HA TO, YTO AOMNYCTUMBbIN
OCTaTouHbIN AncbanaHc Uper N nokKasaTterb Knacca TOYHOCTU DanaHCUpPOBKU (eper ()) BXOOAT B HEE C COOTBETCTBYIOLWLMMM
eaNHULaAMN U3MEPEHNMN.

A.3 Onpepnenenune Uper NoO PUCYHKY 2

Ona 3apaHHOW pabo4ven 4acToTbl BpaWEeHUs U 3a0aHHOro Knacca TOYHOCTU M3 PUCYHKA A.2 nony4ator:
Cper = 8 - MM/KT.

YMHOXaa e Ha Maccy poTopa, HaxoOAT 3Ha4dYeHwe AOoMNycTUMOro OCTaToudHOro aucbanadca:

per
Uper: 8.3600= 28,8-10° r- mm.
A.4 PacnpeaeneHue AonNycTUMOro ocTatouHOro AucbanaHca no nnocKoCTAM 3agaHnA AonyckKa (NMOCKOCTAM

noAaWNNHNKOB)

B cooTtBeTCTBMM C 7.2 AONYCTUMbIW OCTATOYHbIW AucbanaHc (nony4veHHbl B A.2) MOXET ObITb pacnpegeneH no
NNTOCKOCTAM MOALWWMMNHMKOBLIX OMNOp Cregyowmm obpasom:
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[MTpwumeyaHnHwune— benbim uBeTtom BbligeneHa obnactb napameTpoB, Hanbonee 4acTo UCNOMNb3yeMbIX Ha
NpakTukKe.

PucyHok A.2 — [lpnmep onpeagenenna e, .. C NOMOLWbIO PUCYHKA 2Z

per

A.5 peaenbHO gonycTUMbIe 3HAYEHUS
TpeboBaHMs nNO 3HaA4YeHUsIM  OONyCTUMOro aucbanaHca Aans MexonopHoro potopa (cm. 7.2.1) npuHnmaloT
crneaylowmm BmA;

[onyctnmoe 3HaveHne He QOMKHO npeBbiwarte 0,7 Uper Uﬂ\er oy < 20,0 103 1 - MMm.
Honyctnmoe 3HaveHne He A0MmKHO ObiTb MeHble 0,3 U Uper ain = 8,6 10 1 - MM.

A.6 PeaynbTaT
BuaHo, 4TO Upem bonblle, Yem U)‘Der iy &8 UperB MEHbLLUE, YEM Uper ax- | JOCKOMNbKY 00a pacyeTHbIX 3HAYeHUs

VAOBIETBOPAIOT 3aaHHbIM OIrpaHUYeHUuAM, X NMpnHMMarT B Ka4eCTBe OKOHYAaTEIIbHbIX.
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[MpnnoxeHwne B
(pekomeHayemoe)

OHPEH,BHEHME AONyCTUMOTIO OCTaTO4YHOrIo p,ucﬁancha
U3 orpaHquHMﬁ Ha CUNbI B NOALWLMMHNUKOBbLIX ONMOpax

B.1 O6wme nonoxeHus
OaHOM 13 3agad, pewaemMbiX ¢ NoOMoLWbo BanaHCUPOBKU, MOXET BbiTb OrpaHNYEHnE CUN, AEUCTBYIOWMX HA NOA-

wunHnkn (cm. 6.4.1). Ecnn 3agaHbl npeaenbHble 3HAYEHUS Taknx Cun, nx Heobxoanmo npeobpasoBatb B 3HAYEHUS
ancbanaHcoB. TONbKO B Cryvae XecTKuX (HENOABWMXHbLIX) NOALWUMHMKOB AaHHOE npeobpasoBaHmne MOXET ObiTbh OCYLIE-
CTBNEHO C NOMOLWBIO YpaBHEHUA ANSl LEHTPOOEXKHOW CUNBI:

— 2-
Upem F 17
— 2
Upej,,B Fpl €,
rae Upem — OONyCTUMbIWM OCTaTOYHbIM AUcbanaHc B NMOCKOCTU NoglunnHuka A;
Uper p — OONYCTUMbIN OCTaTOYHbIM AMcbanaHc B NMOCKOCTU noAwmnHuka B;
F, — AonycTumMoe CUnoBoe BO3AEUCTBME Ha NOALWMNHUK A, Bbi3BaHHOE AMCOanaHcoMm;
F, — ponyctumoe cuioBoe BO3AENCTBME Ha NOAWWNHUK B, Bbi3BaHHOE AncbanaHcom;
() — yrnoBas CKOpPOCTb, COOTBETCTBYHOLWAA MakCMMarbHOW paboven 4yacToTe BpaLlleHUs.

[TpnmedaHwne— [lpegnonaratlor, 4TO BXOAsAWME B YpPaBHEHUE BENMUYUHBI N3MEPAIOT COIMMAaCHO CUCTEME
eanHny CY no NCO 1000. O6bivHO Npu pacyeTax UCNnonb3ykT 3HA4YEHNS AONYCTUMOro OCTaTovHOro aucbanaHca, Bolpa-
XEHHbIE B 3a4aHHbIX eguHnuax namepexHun (cm. 4.6), — Ha 310 cneayet obpawate BHUMAHUE.

B.2 Mpumep

B.2.1 UcxogHble AaHHbIe Ansa pacyeTa

[na poTopa, onMcaHHOro B NMpuUIoXeHnn A, yCTaHOBINEHbLI Creayrwme MmakCcumanbHO QONYyCTUMbIE CUIbl B MOA-
LUMMHUKOBBLIX onopax, obycrnosrneHuble ancbanaHcom:

- Ans nogwwunHuka A: F, = 1200 H;

- Ana nogwwunnuka B: F5 = 2000 H.

B.2.2 Pacuert

Honyctumble octaToudHble gucbanaHcel B NMNOCKOCTAX NOAWNMHNKOB:

_FA_ 1200 _455.10% k- m=122-10%T . mwm:

{J —
PErA™ ()2 31422

M8 _ 2000 3 3
UperB_Q2_314,22_20’3.10 kr - M= 20,3- 10T - MM.

[MpunoxeHwne C
(cnpaBo4HOE€)

OnpegeneHune gonycTMMoro octaTouyHoro gucbanaHca
M3 orpaHMYeHUi Ha BUOpaLUIo

MccneaoBaHnst AMHAMUYECKOTO NOBEAEHUS1 pOTOpa B COCTaBe MallUHbl U BUDPALMOHHOIO OTKITMKA, OOYCNOBIEH-
HOro gncbanaHcom, Kak NpaBumno, TPeOYIOT NPUMEHEHNS CITOXHbIX, AETann3npoOBaHHbIX Mogenen. Takon nogxo Tpeby-
eT y4yeta bonNbLIOro Yncna napamMmeTpoB U HE pacCMaTpPUBaETCs HACTOAWMM CTaHAAPTOM.

B psipe cniyvaeB moryT 6biTb MCNOMNb30BaHbl YNPOLWEHHbIE MOAENN pacyeTa, OAHAKO KPpUTEPUU MPUMEHUMOCTU
Takux Mogenen B HacTosilee Bpems He paspaboTaHbl.
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[MpnoxeHwne D
(pekomeHayemoe)

Onpep,eneHMe AONYCTUMOTO OCTAaTO4YHOTO HMCGHHHHCH
Ha OCHOB€ ONbITaAd 3KCNnnyatalun

D.1 O6wme nonoxeHusd

[Tpeanpusitne, cobpaBwee JOCTATOYHOE KOMTMYECTBO AOKYMEHTUPOBAHHbLIX AAHHbIX, YTOObl OUEHUTb Ka4eCTBO
DanaHCcUpoBKM CBOEW NPOAYKUMWU, MOXET UCNOMb30BaTbh CBOW OMNbIT ANS YCTAHOBMNEHUSA AOMNYCTUMbIX 3HAYEHUW, B TOM
ynucre Korga U3MeHeHne KOHCTPYKUMKM MaLlLKH TpebyeT NPUMEHEHNSA B HUX POTOPOB HOBOW KOHCTPYKLUUM.

D.2 Moyt naeHTU4HbLIE POTOPbI

[ns HOBbLIX POTOPOB, HE3HAYUTENBHO OTNINYAIOLMXCS NO pasMepam OT paHee YyCrnewHo NPoXoanBLLINX Npoueaypy

banaHCMpoOBKKU, MOryT BbITb YCTAHOBNEHLI T€ XE 3HAYeHUs1 JONYCTUMOro auncbanaHca ans Tex Xe NIoCKOCTeEN 3aJaHus
O0NyCcKa.

D.3 PoTtopbl, Onn3Kkune no pazmepam
D.3.1 Oowme nonoxeHwvs

[ns HOBBLIX pOTOPOB, BNIM3KUX MO pasMepam K paHee yCrnewHo npoxogmeLLUMM npoueaypy 6anaHcnpoBKU, AONYCTU-
Mbl€ 3HAYEeHUS MOryT ObITb MONyYEHbl Pa3HbiMK criocobamu, ABa N3 KOTOPbIX ONUCaHbl HUXE.
D.3.2 UHTepnonauus

Ha rpacuke (pucyHok D.1) nokaszaHa nonyyeHHas ornbITHbIM NYTEM 3aBUCUMOCTb AONMYCTUMBbIX 3HAYEHUW OT pas-
MEPOB POTOpa (31a 00006LEHHAA XapaKTePUCTUKA BKINOYaeT B CeDA Takme napameTpbl, Kak guameTp, Mmacca, pasBuBa-

emMasi MOWHOCTb). Ha ocHOBe MOCTPOEHHOW 3aBUCUMMOCTU MOXET ObiTb NMOMNy4YeHO AONyCTUMOE 3HadeHue aucdanaHca
1151 HOBOIO poTopa B COOTBETCTBUM C €0 pasMepom.

[TpumeyaHnwune— [na portopoB pasHbIX BUAOB MOXET NOoTpeboBaTbCA NOCTPOEHUE pPasHbIX rpaduKoB.

[Tony4eHHble NpeaenbHble 3HAYEHUS NCNONb3YIOT AN aHaNOMMYHO PAacnoNOXEHHbIX NMTOCKOCTEN 3a4aHusa Oo-
NYyCKOB.

Honyck

Pasmep poTtopa
® — JaHHble NO U3BECTHLIM poTopam; 0 — pasmep HOBOro poTtopa

PucyHok D.1 — VIHTepnonsynoHHas kpueas anst 4onycTUMbIX 3Ha4YeHun gucbanaHca

D.3.3 PacyeTHbIN cnoCcoOb

[na psaga poTopoB 0QHOINo BUAa MOXeET DbITb MCMONBb30BAHO NPaBuno nogobus B OTHOWEHUU UX Macc U pabo4mnx
4acToT BpaweHus (cMm. pasgen 5). JJonyctumbin ocTaTouHbIM AncbanaHc Uper NPSAMO NPONoOpLUUOHAarieH macce portopa m
n obpaTHO NPONoOpPLUMOHANEH YacToTe BpaLlleHus n.

Honyctumbin ocTaTouHbIM gncbanaHc anst HoOBoro portopa U Ha OCHOBE CODpaHHbIX AaHHbIX AN APYyroro

per new
poTopa Uper known MOMHO BbIUUCIINTBL MO hOpMyne

Mpew  Nknown
Minown Nnew

U

per new — “per known

= CINN U3BECTHO pacrpegerieHne 4onycrmMmoro ocrtartoyvHoro ,D,HCGEIHEIHCE] Mo rJIOCKOCTAM 3adaHWA AONyCKa, 3TU
3Ha4YE€HWNA OAJ14d HOBOIO pPpOTOpPa MOIyT bbITh MosriyveHbl 1Mo aHallorm4HbiM cbopwlynalvl.

[lony4veHHble NpeaenbHble 3HAYEHUS NCMOMb3YIOT AN aHaNONMYHO PacnoONOXEeHHbIX NMOCKOCTEN 3adaHust o-
nycka.

D.4 PoTtopbl gpyroro Buaa
[Tocne oueHkn pasHuubl B PYHKUMOHNPOBAHUWN, KOHCTPYKLUWUK, YCTAHOBKE HOBOIO POTOpa MOXHO 3a4aTb KOPPEK-

TUPOBaHHblEe TpeboOBaHUA ANsl AONYCTUMBbIX 3HAYEHUN ancbanaHca, ogHaKo 3Ta 3aga4a HAMHOIMO CroXHee pacCMOTPEH-

HbIX B HACTOSILLEM NPUNOXEHMN U TpebyeT ropasao dbonblwero onbita u 3HaHMW. Hukakmx obwmx pekomeHgauum B JaH-
HOM Cry4Yae NPUBECTU HEINb3S.
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[MpunoxeHne E
(pekomeHayemoe)

I'IpaBMna nepecHeTa AONYCTUMbBbIX OCTaAaTO4YHbIX .D,MCGEIHEIHCOB
A3 NNOCKOCTEU 3a4aHUA AONMyCKa B NNMOCKOCTU KOpPpPEeKLnn

E.1 Obwme nonoxeHuns

Kak ykasaHo B 4.4 n 8.1, gponyctumble ocTaToYHble ancbanaHcbl pekoMeHAyeTCsl 3aaBaTth B crieumanbHbIX MNoc-
KOCTAX 3agaHunsl gonycka (4acto coBnagarowmx ¢ nNiocCKOCTAMU NOALWMMNHUKOB), @ HE B MIMOCKOCTAX Koppekuun. Ho ¢
YYETOM TOro, YTO COBPEMEHHAS NpaKTuka 6anaHCUPOBKN 3a4acTyo TpebyeT 3HaHUS 3HAYEHUW OONYyCTUMOro ancbanat-
ca (ganee — gonycTMble 3HA4YeHUs1) B NITOCKOCTAX KOPPEKUMU, B HACTOSILLLEM MPUNOXEHUN NPUBEAEHLI HEKOTOPbLIE
OCHOBHbIE NpaBuna nepecdera.

E.2 [NnockocTn KoppeKkuMn BHYTPU NNOCKOCTEN 3aa4aHNA OONYCKOB

Ina cnyyas, n3obpaxeHHoro Ha pucyHke E.1, cnocob nepecyera aHanormveH ykasaHHomy B 8.3. B nnockocTax
KOPPEKUMU YCTAHABNUBAIOT TE Xe AOMYCTUMbIE 3HAYEHUSA, YTO U B DNMXKanWmMX NnocCKOCTAX 3agaHus Oonycka:

Uperr‘ = Uper A
Uper "= per B’
rae Upe” — AONYCTUMBIN OCTaATOYHbIM AncbanaHc B NIOCKOCTU KOppeKuun /;
Uper  — AOMYCTUMbIA OCTATOYHbLIN AgncbanaHc B NNOCKOCTU Koppekunn fi;
U — JONYyCTUMBbIN OCTaTOYHbIN gncbanaHc B NNIOCKOCTU 3aflaHns aonycka A;

er A
Lf;er p — OONYCTUMbIV OCTaTOYHbIM AncbanaHc B NNOCKOCTU 3agaHuns aonycka B.

E.3 [nocKkocTn KoppeKunmn CHapyXuv nnocKocTewn 3agaHna 40NyCcKoB
ona cny4yasn, n3obpaxeHHoro Ha pucyHke E.2, peKOMeHOyeTCcsl YMEHbLUNTL AOMNYCTUMOE 3HAYeHUe NponopLno-

HallbHO OTHOWEeHWIKO MpolieTa poTopa Mexay noagwniHMkKamMmun K pacCToOAHUIO MeXXAay MNJIOCKOCTAMU KOPPEeKUUN.

_ [ .

Uper! — UperA b’

_ L

Uper I — UperB b’
rae Uper ; — AONYCTUMBbIA OCTaTOYHbIN AncbanaHc B NMOCKOCTU Koppekuuu |/,
Uper y — AONYCTUMbIA OCTaTOYHbIM AncbanaHc B NIOCKOCTU Koppekuun /1,

U — JONYyCTUMBIN OCTaATOYHbIW AncbanaHc B NMOCKOCTU 3a4aHUSA JOMYyCKOB A;

er A
Lf;er p — AOMNYCTUMbIN OCTaTOYHbIM AncbanaHc B NNOCKOCTW 3a4aHus OonyckoB B;

[ — paccTtosiHue mexay noawwunHukamm poTopa;
b — paccTosiHne Mexay NnockKoCTAMU Koppekuun potopa [ n |l

A, B — nnockoctn 3agadna gonycka (NnocKocTu A, B — nnockocTn 3agaHna aonycka (nnocko-
noAWWNHUKOB); [, /I — NNoCKOCTN KOoppeKkuum CTW nNoawunnHuKoB), [, I/ — NNOCKOCTN KOppEeK-
o N
PucyHoK E.1 — llepecyeTt ans nnockocten -
KOPPEKLUWN, PACMONOXEHHbIX MEXay Mnnoc- PucyHok E.2 — [Nepecuyet gna nnockocrten
KOCTAMW 3adaHUA AO0MNyCKa KOPpEeKUun, pacnonoXeHHbIX CHaAPVYXW

E.4 bonee cnoXxHble criy4an B3aMMHOI0 pacnonoXeHUs NioCcKoCcTen

[Ona potoposB ¢ 6bonee CrnoXHbIM B3aMMHbIM PacnonoXeHWeEM NNOCKOCTEW NPOCTLIX NpaBul nepepacnpeneneHms
OONYCTUMbIX 3HAYEHMW HA CyLLecTBYeT. B 3ToM cnydae gonyctumble ocTaTovHble gucbanaHcel peKOMEHOYETCS yCTaHaB-
NMBaTb B MMNOCKOCTAX NOALWUMHUKOB (CM. 4.4).
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Mpunoxenwne F
(cnpaBo4HOe)

CBefeHUA o0 COOTBETCTBUN MEXIrocyngapCcrBeHHbLIX CTaHAAPTOB
CCbINMOYHbIM MEXAYVHAPOAHBIM CTaHOAPTaAM

Tabnuua F.1

Obo3HavYeHne n HaMMeHoBaHNne CTeneHb OB00o3HavYeHne n HaMMmeHoBaHue
MEXAyHapoaHOoro ctaHgapTa COOTBETCTBUA MEXIocyJapCTBEHHOro cTaHgapTta
NCO 1000:1992 NEQ [OCT 8.417 — 2002
«EanHnubl namepednn CH n pekomeHgaumm no npume- «['ocypapcTBeHHas cuctema obecneve-
HEHUIO KPAaTHbIX UNWU AONbHbIX €AVHWUL, a TaKKe HEKOTO- HUA eauHCTBa namepeHun. EauHnubl Be-
PbIX APYrnx eauHnL N3amepeHnin» NMNYUH»
NCO 1925:2001 NEQ [OCT 19534 — 74
«Bunbpauuns. banaHcmpoBka. TepMuHbl 1 onpeaeneHus» «banaHcunpoBka BpawaroLwmxest Ten. lep-
MWHbI»
NCO 1940-2:1997 IDT [OCT NCO 1940-2 — 99
«Bubpayunsa. TpeboBaHus K Ka4ecTBy HGanaHCUPOBKU XKe- «Bubpauyusa. TpeboBaHusa Kk ka4vecTBy ba-
CTKMX poTopoB. Yactb 2. [lorpewHoctn onpegeneHns NAaHCUPOBKN XECTKUX PpoToOpoB. HacTtb 2.
ancbanaHca» Y4yeT norpeiHoCTen OLUEHKN OCTAaTOYHOro
ancbanaHca»
NCO 2953:1999 MOD [OCT 20076 — 2007 (NCO 2953:1999)
«Bnbpaumns. CtaHkn banaHCMpoOBOYHbIE. XapaKTEPUCTU- «Bnbpauna. Ctankn banaHCMpoOBOYHbIE.
KU 1 METOAbl NX MPOBEPKU» XapaKTEPUCTUKN U METOAbl NX NPOBEPKU»
NCO 8821:1989 MOD [OCT 31322 — 2006 (NCO 8821:1989)
«Bubpayunsa. banaHcuposka. CornaweHne 06 y4ete Brnv- «Bnbpauus. TpeboBaHusa K BanaHCUpOB-
AHUS LNOHKM NMpu DanaHCMpoOBKE BANOB U HacaXXMBae- K& 3NeMEHTOB poTopa, cobupaembix € Nno-
MbIX OeTanen» MOLLBbK LUMOHKW »
NCO 11342:1998 MOD [OCT 31320 — 2006 (NCO 11342:1998)

«Bnbpauusa. Metoabl n kputepmmn GanaHCUpPOBKU MOKMX
POTOPOB»

«Bnbpauna. Metoapl n kputepun banat-
CUPOBKN TMOKNX POTOPOB»

20




[1] MICO 2041:1990
(ISO 2041:1990)
2] CO 14694:2003

(ISO 14694:2003)

FOCT UCO 1940-1—2007

Bbubnuorpadcusn

Bubpauna v yaap. TepmMuHbl 1 onpegeneHns

(Vibration and shock — Vocabulary)

BeHTnnaTOpbl NpoMblWNeHHble. TpeboBaHUs K KavyecTBy DanaHCUPOBKM U NPOU3BOAUMON
BUOpauun

(Industrial fans — Specifications for balance quality and vibration levels)
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