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Mpeaucnosue

Llenun, oCHOBHbIE NPUHLMMLI M OCHOBHOM MOPSIAOK NpoBeaeHUst paboT Nno MeXXrocyaapCcTBEHHOW cTaHaapTu-
3auum yctaHosneHsl FTOCT 1.0 — 92 «MexrocyaapctseHHas cucteMa crangaptusaunn. OCHOBHbIE MONOXEHUS»
nrOCT 1.2 — 97 «MexrocyaapcTeeHHas cuctema ctaHgapTusaumn. CTaHgapTbl MEXrocyAapCTBEHHbIE, MpaBu-
a v pekoMeHZaLunm Mo MeXXrocyapCTBEHHON cTaHgapTuaauun. MNopsgok paspaboTki, MPUHATAS, MPUMEHEHUS,
0BOHOBNEHUSA N OTMEHBI»

CeefeHUsl o cTaHpapTe

1 MOAMOTOBMNEH OTKpbITbIM aKLMOHEPHBLIM 06LLEeCTBOM «Hay4Ho-1ccnenoBaTenbCKuiA LLEHTP KOHTPOMSA 1
ONarHOCTUKN TEXHUYECKUX CUCTEM» HA OCHOBE CODCTBEHHOMO ayTEHTUYHOTO NepeBofa cTaHAapTa, ykasaHHoro B
nyHkTe 4

2 BHECEH MexxrocyaapCTBeHHBIM TEXHUYECKUM KOMUTETOM Mo cTandapTusauum MTK 183 «Bubpauus n
yoap»

3MPUHAT MexxrocygapcTBeHHbIM COBETOM MO CTaHAAPTU3aLMN, METPOSIOMN U cepTUdMKaL M (MPOTOKON
Ne 32 o1 24 okTa6ps 2007 r.)
3a NpuHATME NporofiocoBanu:

KpaTkoe HauMeHOBaHue CTpaHbl Koa ctpaHsbl CokpalleHHoe HauMeHOoBaHue
no MK (MCO 3166) 004 — 97 | no MK (MCO 3166) 004 — 97 HaUMOHANbLHOIO OpraHa no craHgapTMsauuv
AsepbangxaH AZ AsctaHgapT
ApmMeHus AM MWHTOPra3KOHOMpPAa3BUTUSA
Benapycb BY lNocctanpgapt Pecnybnvkn benapych
KasaxctaH KZ lNoccrtangapt Pecnybnukn KasaxcraH
KblpreiactaH KG KbipreiactaHgapT
MongaoBa MD Mongoea-CtaHgapt
Poccuickas Pepepaums RU ®denepanbHOE areHTCTBO NO TEXHUHYECKOMY PErynupoBa-
HUIO 1 METPOMOrum
TagXukncraH TJ TapxvkctaHgapT
Y3bekuctaH uz YactaHgapt
YkpanHa UA locnoTtpebeTangapT YkpauHbl

4 Hactosiwuin ctaHgapT naeHTudeH MexxayHapogromy ctaHgapty MCO 1940-1:2003 «Bubpaums. Tpebo-
BaHWA K kadecTBy BanaHCMpOBKM XecTkux poTopos. YacTe 1. OnpegeneHne gonyctumoro gucbanaHca»
(ISO 1940-1:2003 «Mechanical vibration — Balance quality requirements for rotors in a constant (rigid) state —
Part 1: Specification and verification of balance tolerances»).

CeefeHus 0 COOTBETCTBUN MEXAYHAPOAHbIX CTAHAAPTOB, HA KOTOPLIE AaHbl CChINKA, MEXTOCYAapCTBEH-
HbIM CTaHAapTaM, MPUHSATLIM B KAYECTBE UOEHTUYHBIX M MOAN(ULMPOBAHHBIX MEXIOCYAapCTBEHHbIX CTaHOAPTOB,
npuBeAeHbl B AONOMHUTENBHOM NpuroxeHun F.

MexayHapooHbli cTaHgapT paspabotaH NCO/TK 108 «Bubpauust n ygap». Nepesog ¢ aHINNACKOTO
a3bika (en). OdmumanbHble 3k3eMNISPbl MeXAyHapOAHbIX CTaHAapTOB, HA OCHOBE KOTOPbIX MOArOTOBMEH HACTOst-
LLIMIA MEXTOCYAAPCTBEHHBIN CTaHAapPT U Ha KOTOPbIE AaHbl CChINKK, uMetoTcs B PefeparnsHoM MHGDOPMaLMOHHOM
doHAe TEXHUYECKMX PErNTAMEHTOB U CTaHOapPTOB.

CreneHb cooTBeTCTBUS — MaeHTu4Has (IDT)
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5 Mpukazom GeneparnsbHOro areHTCTBa no TEXHUYECKOMY PErynnpoBaHuio 1 MeTponornm ot 25 siHeapst
2008 r. Ne 6-cT mexrocyaapcTBeHHblin ctaHaapT FTOCT UCO 1940-1—2007 BBefeH B AeNCTBUE B KavecTBe
HaLuMoHanbHoro ctaHaapTa Poccuinckon ®eaepaunn ¢ 1 nonsa 2008 .

6 BBAMEH OCT 22061 — 76

Urgbopmauus o seedeHuu 8 delicmaue (NpekpalleHuu delicmeaus) Hacmosiujeao cmaHOapma nybriukyem-
cs1 8 ykazamerne «HauuoHarbHbie cmaHoapmbi»

UHebopmatiusi 0b usmeHeHUsIX K HacmosiuieMy cmaHdapmy nybriukyemcs 8 ykazamerne «HauuoHasbHble
cmaHdapmbl», @ MeKcm U3MeHeHUl — 8 UHhOpMaUUOHHBIX yKalamessx «HayuoHarnbHble cmaHdapmbiy.
B cny4yae nepecmompa unu ommeHb! Hacmosiuie2o cmanfapma coomeemcemayrowasl UHgpopmauusi 6ydem onyb-
JluKosaHa 8 UH(hopMalUOHHOM yKa3amerie « HauuoHarbHble crmaHdapmbi»

© CranpapTtuHdopmM, 2008

B Poccuiickoin ®egepaumm HacTOALMIA cTaHaapT He MOXKET ObITb MOJTHOCTBLIO UMM YAacTUYHO BOCTPON3BE-
[O€EH, TUPaXXMPOBaH W pPacnpocTpaHeH B Ka4yecTBe oduumanbHoro nsgaHna 6e3 paspelleHns deneparnsHoro
areHTCTBa Mo TEXHUYECKOMY PETYIMPOBAHMUIC M METPOSIOMN

2504 ]
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CopepxaHue

O6nacTb NpMMeHeHUs
HopmaTuBHbIE CCbINKU
TepMUHBbI 1 onpeaeneHns :
Obuwme 6anaHCcUPOBKM XKECTKNX pOTOpOB
MpuHUMN nogobus .
OnpegeneHne gonycTUMbIX L|,|/|c6anchos e
PacnpeaeneHne gonycTMMoro octaTodHOro ;|,|/|c6ancha Mo NJSIOCKOCTAM 3ap,aH|/m p,orlyCKa .....
MepeHoc 3HayeHMiA gonycTumoro ancbanaHca B NSIOCKOCTU KOPPEKLIMM
COopHble poTopb! :

10 MoareepxgeHne pe3ynsraTos |/|3|\/|epeH|/||/| OCTaTO4YHOro ;|,|/|c6ancha :

MpunoxeHune A (cnpasoyroe) Mpumep onpeaeneHnst 4onycTUMOro 0CTaTOYHOro ;|,|/|c6ancha Ha ocHOBe
KnaccoB TOYHOCTU BanaHcuposku G 1 ero pacnpegeneHns rno niockocTaM 3aaHna 4o-
nycka :

MpunoxeHne B (peKowler,yelvloe) Onpep,eneHme p,onycwuvloro OCTaTOYHOro ;|,|/|c6ancha n3 orpaque-
HWIA Ha cUMbl B NOALUMHMKOBBIX onopax

Mpunoxerue C (cnpasoyHoe) OnpeaeneHne JonycTMMOro OCTaToYHOMO p,mc6ancha n3 OrpaHI/NeHI/II/I Ha
BUbpaumo

MpunoxeHune D (pekoMeHayeMoe) Onpep,eneHme p,orlycwuvloro OCTaTOYHOro p,mc6ancha Ha OCHOBE OMbl-
Ta aKcniyaraumu

Mpunoxerue E (pekomergyemoe) Mpasuna nepecqua ﬂ,OI'IyCTI/IMbIX OCTaTOYHbIX p,mc6anchos 13 nnoc-
KOCTEN 3afaHus gornycka B MNAOCKOCTM KOpPeKLm

Mpunoxerue F (cnpasoyHoe) CBeAeHNA O COOTBETCTBUM Me)KFocyﬂ,apCTBeHHbIX CTaHp,apTOB CCbITOYHBIM
MeXayHapodHbIM cTaHdapTaM

Bubnuorpadus

QOoO~NOOUGPRRWN-=

15
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BBepeHve

CoBpemeHHoe GanaHcupoBo4HOe 0b6opyaoBaHMe MO3BOMSIET BECbMa 3HAaYUTENBHO CHU3WUTL gnucbanaHc po-
TOpa, OAHAKO C SKOHOMUYECKOM TOMKM 3pEeHMs Ype3MEPHOE 3aBblLieHe TpeboBaHWIA K KauecTBy OanaHCMpPOBKA
HeBbIro4HO. Mo3ToMY pelleHne BoMNpoca: OO KaKoW cTeneHun uenecoobpasHo CHU3UTL gucbanaHc potopa, —
OOMKHO ObITb HARAEHO UCXOOs N3 KOMMPOMUCCA MEXAY TEXHNYECKMMMU 1 SKOHOMUYECKMMUN TpeboBaHUSAMN.

Opyroii BaxkHOW Npobrnemoin ABMSIETCS NOATBEPXKAEHNE NOMYyYEHHbIX 3HAYEHWA OCTATOYHBIX AnucbanaHcos ¢
Yy4eTOM NOrPEeLLHOCTEN ero oLeHKN. B HacTosiLLeM cTaHaapTe paccMOTPEHb! HOBbIE NOAXOAb! K YY4ETY MOrpeLLHo-
CTel oLeHKkM aucbanaHca, cornacosaHHble ¢ MCO 1940-2.

2 \Y
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M E X T OCVY OAPTC CTHBTETUHTHDbB H C TAHAAAPT

Bubpauusa
TPEBOBAHUA K KAYMECTBY BANTAHCUPOBKU XXECTKUX POTOPOB

YacTtb 1

OnpepgeneHne gonycTumoro gucGanaHca

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

OaTta BBegeHns — 2008—07—01
1 O6nacTb NnpMMeHeHus

HacToswmin ctaHaapT ycTaHaBnmBaeT TpeboBaHMUs K XKECTKUM pOTOpaM U METOAbI:

- onpeaeneHnst JonycTumoro gncbananca;

- onpegeneHnst HeobXoAMMOro YMCrIa MIIOCKOCTEN KOPPEKLAN;

- MOATBEPKAEHMS MOSTYYEHHbIX 3HAYEHWIA OCTaToYHOro AncbanaHca potopa.

MpuBeaeHbl pekoMeHAaL M1, OTHOCALLIMECS K KITaccam TOMHOCTY BanaHCUPOBKA KECTKUX POTOPOB AJ11 Ma-
LUMH pa3HbIX BMOOB MU pa3HbiX YacToOT BpaLleHust.

HacTtosiwmi ctaHgapT MoOXeT ObITb MCNOMNb30BaH B AOrOBOPHbBIX OTHOLLUEHUSIX MEXAY U3rOTOBUTENAMN U
3aKkasynKaMm B YaCTW ONMpeaesieHnsl MPUEMOYHbBIX KPUTEPUEB NPU OLLEHKE OCTaTOMHOro AucbanaHca.

MeToabl NoATBEPKAEHWUS NPUEMITEMOCTU KadecTBa 6anaHCUPOBKN C y4ETOM MOrPELUHOCTEN, CBA3AHHbIX C
npoLenypoin 6anaHcMpoBky, paccmoTpeHbl B UCO 1940-2.

HacTosawui ctaHgapT He pacnpocTpaHsieTcs Ha rnbkue poTopbl. TpeGoBaHMs K kKa4ecTBy DanaHCUPOBKA
rMBKNx poTopos ycTaHoeneHbl B UCO 11342,

2 HopmaTuBHbIe CCbINKU

B HacTosWweM cTaHgapTe UCMONb30BaHbl HOPMATUBHbIE CChINKA Ha Creaytowne cTaHgapTbl:

NUCO 1000:1992 EauHuubl namepeHuin CU n pekomeHaaLMm no npUMeHeHUIo KpaTHbIX U A0MNbHbIX e4u-
HULL, @ TaKXKe HEKOTOPbIX APYTUX eAUHUL, UBMEPEHWUIA

NCO 1925:2001 Bubpauus. banaHcuposka. TepMUHbI U onpedeneHus

NUCO 1940-2:1997 Bubpauusi. TpebosaHus k KadecTBy 6anaHCMPOBKM KECTKUX poTopoB. HacTb 2. Morpelu-
HOCTW onpedeneHus aucbanaHca

NCO 2953:1999 Bubpauusi. CTaHkM GanaHCcUpoBOYHbIe. XapakTepUCTUKA U METOAbI UX NMPOBEPKU

NCO 8821:1989 Bubpauus. banaHcuposka. CornalueHne 06 y4eTe BAUSIHAS LUMOHKN Mpy 6anaHcupoBke
BaJIOB 1 HAcaXXMBaeMbIX AeTanen

NUCO 11342:1998 Bubpaums. Metoabl 1 kputepun 6anaHCMpoBKA IOKNX pOTOPOB

3 TepMuHbI 1 onpeaeneHus

B HacTosilem cTaHaapTe npuMeHeHbl TepMuHbl Mo MCO 1925. HekoTopble 13 3TUX TEPMUHOB C COOTBET-
CTBYIOLLUMUW ONPEAENIEHNAMN MPUBEAEHBI B HACTOSALLIEM pazaerne Ans yaobcTea Nosib30BaHus.

3.1 6anaHcupoBka: [NpoLeaypa, cocTosiLLas U3 OLEeHKW pacnpeaeneHns Macc potopa 1, npu Heobxoau-
MOCTU, UX NepepacnpeneneHns Takum o6pasom, 4Tobbl 3HaYEHUs1 oCTaTONHOro AucbanaHca, BubpaLum unm cun,
BO3JENCTBYIOLLMX Ha OMOpY Ha YacToTe BpaLLeHWsl poTopa, He BbIXOAWUIM 3a Npederbl YCTaHOBNEHHbIX A0NYCTU-
MbIX 3HAYEHWIA.

UspaHne opuumnanbHoe

3—504 1
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3.2 HeypaBHOBeLLUEHHOCTb poTopa: CoCTosHE POTOPa, NPU KOTOPOM PesyskTaToM ASACTBUS LeHTPOGE-
HbIX CUI ABMSIETCS CUMOBOE UMW KUHEMAaTUYECKOE BO3EUCTBIE Ha ero onopsi.

3.3 HauanbHbIN gucbananc: JucbanarHc noboro Buaa, MMeoLLUn MecTo A0 NposeaeHus GanaHcMpoBKuX
poTopa.

3.4 ocTtaTouHbIi gucbanaHc: [JucbanaHc noGoro Buaa, ocTaloLLnincs nocne 6anaHCUpPoBKA poTopa.

y P
3.5 rnaBHbIN BeKTOp Anc6anaHcoB U,: BekTopHasi cymma Bcex ancGanaHcos, pacnpeaeneHHbiX BAOb
ocy poTopa.

MpumevaHnsa
1 Cm. npumevanne 1 k 3.6.
2 [laHHasa BenuumHa MoxeT ObITb NpeacTaBneHa B BUAe

p
U,

1

p
U

r=

7M>:

P
rae U, — BEeKTOpbl NoKarnbHbIX aucbanaHcoB potopa, k=1, ..., K.

- P
3. 6 rmaBHbIA MOMEHT gucb6anaHcoB P, BeKTOpHaFl CyMMa BCeX MOMEHTOB ancbanaHcos, pacnpepe-
NEeHHbIX BOOJ1b OCU pOTOpa, OTHOCUTESTBHO MNITOCKOCTU MNMaBHOIo BEKTOPa L|,|/|c6anchos1).

MpumevaHnsa

1 MMaBHbIN BEKTOP AncOanaHCOB BMECTE C [MaBHbIM MOMEHTOM AMCOanaHCoOB NOTHOCTBIO XapaKTepuaytoT HeypaB-
HOBELLEHHOCTb KECTKOro poTopa.

2 maBHbIN BEKTOP AMCHANaHCoOB He NPUBSI3aH K Kakon-nnbo paamnanbHOW NiiockoCTU poTopa, HO 3HAYEHUe U yrorn
rMaBHOrO MOMeHTa AncHanaHCcoB 3aBUCAT OT TOW TOYKM BAOMb OCU POTOPA, K KOTOPOW OTHECEH MaBHLIN BeKTOp Anchba-
NaHCOB.

3 MaBHbIN MOMEHT AucHanaHCcoB YacTo BblpaXaloT B BUAE Napbl KOCOCUMMETPUYHbIX BEKTOPOB AncHanaHcoB -—
pPaBHbIX MO 3HAYEHUIO, HO MPOTUBOMOSIOXHbLIX MO YITy — B ABYX NMPOU3BOSIBHLIX paanaribHbIX NIOCKOCTSIX poTopa.

4 NanHas BenvunHa MoxeT OblTh NpeAcTaBrieHa B BUAe

p
rae Uy, — BEKTOpbl NOKanbHbIX aucbanaHcos poTopa;
P
Zy, — BEKTOp PaccTosAHWUA OT NITOCKOCTM [MaBHOro BekTopa aucbanaHcos potopa Ao Havarna koopamHar;
5 M
Zj — BEKTOp pacCTosHKUA OT MIIOCKOCTU NoKanbHOro gucbananca {J, [0 Hadana koopauHar.

3.7 napa KOCOCMMMETPUYHbIX auco6anaHcoB poTopa: I'Iapa paBHbIX Mo 3Ha4YeHUo, HO NPOTUBOMNOJ10-
XEeHHbIX Mo yrny avcbanaHcoBs B AOBYX 3a]aHHbIX MJTOCKOCTAX pOTOPa Ha HEKOTOPOM pacCTOAHUX APYr OT Apyra,
3aMeHSILLMX MMaBHbIA MOMEHT AncbanaHcos.

3.8 puHamu4eckan HeypaBHOBELUEHHOCTb! CocTosiHne poTopa, Npn KOTOPOM LieHTpallbHaA OChb Bpalle-
HUA 3aHUMaEeT NMPOon3BOJIbHOE MOJ1I0XKEeHNEe OTHOCUTENBHO OCK Bana.

MpumevaHnsa

1 B oTgenbHbIX crnyvasx LeHTpanbHas ocb BpalleHUst MOXeT ObiTb napannernsHa ocy Barna potopa wunv nepece-
KaTb ee.

2 KonuyecTBeHHON Mepor AMHAMUYECKOW HEYPaBHOBELEHHOCTU MOXET CMYXUTb Napa KOCOCUMMMETPUYHBIX BEK-
TOpoB AncbHanaHcoB B ABYX 3aaHHbIX NIOCKOCTSAX (MePNeHAnKYNsipHbIX K OCK Barna potopa).

3.9 sHaueHne gucbanaHca: I'Ipomsse/:l,eHl/le HeypaBHOBeIJJeHHOIZ MaccChbl Ha pacCToAHUE OT ee LieHTpa
Macc 4o OCU BpalleHUA.

MpumedaHune— BboipaxalT B rpaMMm-MunnmMeTpax (r - Mm).

) NaHHoe onpeaeneHne oTnvyaeTcs oT nNpueeaeHoro B ICO 1925.
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3.10 yron gucbanaHca: Yrosn, nof KoTopbiM BUAHa HEYpPaBHOBELLEHHAs Macca, B NOSsIPHOW cUcTeMe
KOOpAMHAT B NII0CKOCTU, NEPNEHANKYIISIPHON K OCK Bana poTopa.

3.11 pucbanaHc: BekTop, MOayrb KOTOPOro paBeH 3HadveHuto gucGanaHca, a pasoBbii yron — yriy aunc-
GanaHca.

3.12 Tun poTopa: CBOUCTBO poTOPA, ONPedernsieMoe Mo XapaKkTepy U3MeHEHUs1 COCTOSHUSA YpaBHOBELLEH-
HOCTU C UBMEHEHMEM YacTOThl BpaLLeHUs, Mo Buaam aucbanaHca, noanexaliMm KoppekLun, 1 Mo crnocobHOoCTH
COXPaHSITb UM N3MEHSATE NMOJIOKEHNE CBOUX YaCTEN U UX LLEHTPOB Macc ApYyr OTHOCUMTENBHO Apyra B npedenax
AnanasoHa 4YacToT BpalleHus.

MpumevaHnsa

1 O6bIYHO COCTOSIHWE YPABHOBELLEHHOCTWM C U3MEHEHWEM YacTOTbl BpalLEHUS U3MEHAETCS He3HauuTenbHo. B
NPOTMBOMONOXHOCTL Oonpegenexunto, gaHHomy B MCO 1925, paxe moganbHblli agncbanaHc ¢ M3MEHEHUEM 4acToTbl
BpaLLeHWs OCTAETCS MOCTOSIHHBIM. TONBKO B OCODLIX Cry4asiXx U3MEHEHUE YacTOThl BPaLEHUS COMPOBOXAAETCH Cylle-
CTBEHHbLIM M3MeHeHueM gucbanaHca.

2 [Ina onncaHus pacnpegeneHnst Maccbl poTopa U BO3MOXHOIO U3MEHEHUS1 3TOro pacrnpeaeneHust npu nameHe-
HMW YaCTOTbI BPaLLEHWsl MONE3HO pacCcMaTpUBaTh POTOP Kak COBOKYMHOCTb Macc. 3TW MAcChl MOMyT NPeAcTaBnsATb CoOboM
Yactu potopa unu ObiTe onpeaeneHsl B pesyrnbrate ero pazbueHusi Ha KOHEYHbIE 3reMEHTbI.

3 Ha tun poTopa BnusitoT ero KOHCTPYKLUMSI, U3roTOBMNeHne 1 cbopka.

4 OTknMK poTopa Ha Bo3geicTBre ancbanaHca MOXET U3MEHATBCS C UBMEHEHUEM YacTOThbl BpalWeHUst U CoCTost-
HUS1 OMOPHbLIX MOAWMNMHUKOB.

5 [InanasoH 4acToT BpalleHWst OXBaTbIBAET BCE YACTOThbl HauMHas C COCTOSIHWUSI MOKOS 40 MakcuMarbHOW pabouei
YacToTbl. JTOT AnanasoH MOXeT OblTb B3SIT C 3anacoMm, 4YToObl BKMIOYMTE B cebs 6onee BbICOKME 4acTOThl BpaleHus,
CBSI3aHHblE C BO3MOXHbIM U3MEHEHMEM paboumMx YCnoBui (TeMnepaTyphbl, AaBMNEHUs, NOTOKA).

6 C TOuYKM 3peHusi ypaBHOBELLIEHHOCTU POTOpa AOCTATOYHO paccMaTpuBaTh TOMNbKO U3MEHEHUsI MOMOXEHU Macc
poTOpa, HECUMMETPUYHBIX OTHOCUTENBHO €ro OCK BpalleHusl.

3.13 xecTKkui poTop: Turn poTopa, Npu KOTOPOM ero AucHanaHc He U3MEHAETCH 3HAYUTENBHO C U3MeHe-
HMEM YacTOTbl BpaLleHUs, ANs onMcaHUs HeypaBHOBELLEHHOCTU AOCTATOYHO UCTIONb3OBaTE TOSIbKO [MaBHbIA
BEKTOP 1 FMaBHbIi MOMEHT AMCHaNaHCcoB 1 MoSokKeHWe Bcex Mace COXpaHAeTCs NPaKTU4eCKN HeU3MeHHbIM apyT
OTHOCUTESIBHO [Ipyra BO BCEM AManasoHe YacToT BpalleHus.

MpumMmedaHune — OucbanaHc XeCTKOro poTopa MOXET BbiTb YCTPaHEH YCTaHOBKOW KOPPEKTUPYIOWMX Mace B
ABYX MPOU3BOSIBHO BbIGPAHHBLIX MIOCKOCTAX KOPPEKLMM.

4 O6LwWue 6GanaHCUPOBKN XKECTKUX pOTOPOB

4.1 O6Wwme nonoxeHus

BanaHcuposka NpeacTaBnsieT coboi NpoLeaypy, NPy KOTOPOR OLEHMBAIOT pacnpederneHe macc potopa u,
npu HeoBXOAMMOCTU, U3MEHSIIOT €ro Takum 06pa3om, YTODbI OCTAaTOUHbIN AncGanaHc Unu Bubpaums potopa Unm
CuUIbl, ASUCTBYIOLME B NOALIUMHAKE HA YacTOTE BpaLLeHWUsl poTopa, HaXxogWINCh B YCTAHOBIIEHHbIX Mpedenax.

Auc6anaHc poTopa MOXeT ObITb OBYCNOBIEH KOHCTPYKTUBHBIMU OCOBEHHOCTSIMU, MPUMEHSIEMbIM MaTepua-
JIOM, MOTPELLHOCTAMM U3roTOBMEHUS UM cOopkn. Kaxkabli poTop, Aae BbiMyCcKkaeMblii CEPUIAHO, UMeET CODCTBEH-
HOEe UHAMBUAYaNbHOE pacnpegernieHne agncbananca Baosb CBOEA ANVHbI.

4.2 Pazanu4Hble cnocobbl NnpegctaBneHus gucbanaHca

OavH 1 ToT e anchanaHc »KeCTKOro poTopa MOXET ObITb NpeACcTaBeH pasfMYHbIMK cnocobamu, Kak noka-
3aHo Ha pucyHkax 1a)— 1f).

Ha pucyHkax 1 a) — 1 ¢) pasnu4yHble NpefcTaBieHns OOHOro U TOro XKe gucbanaHca nokasaHbl Yepes
rNaBHbIA BEKTOP ANCHanNaHCcoB 1 Napy KOCOCUMMETPUYHBLIX AMcOanaHcoB, onpeaensowmnx MOMEHTHYIO HeypaB-
HOBELLEHHOCTb poTopa, a Ha pucyHkax 1 d) — 1 f) — B BMAe AnHamudecknx aucbanaHcos B ABYX NIIOCKOCTSIX

poTopa.

MpumevaHnsa

1 MMaBHbIN BEKTOp AncGanaHcoB MOXeT ObiTb OTHeceH (6e3 nameHeHust ero Mmoayns u HasoBoro yrna) K nobon
paguanbHON MNOCKOCTU POTOpa, O4HAKO OT MONOXEHUs IMaBHOro BekTopa gucbanaHcoB 6ydeT 3aBuCETb MaBHbIN MO-
MeHT AucOanaHcoB.

2 lMNopa ueHTpom gncbanaHca NOHMMAOT TOYKY Ha OCK poTOpa, Kyda OTHOCAT rMaBHbI BEKTOP AvcbanaHcoB, Tak
4TObbI MaBHbLIN MOMEHT ancbanaHcoB AoCTUran CBOEro MUHUMyMA.

3* 3
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a) MaeHbIli BekTop AMcGanaHCcoB ¢ Napon KOCco-
CYMMETPUYHBIX AncGanaHCcoB B TOPLOBLIX MNOC-
KOCTSIX poTopa

¢) YacTHbivi criyyaii a); rnaeHbIl BekTop Ancba-

NaHCOB, NPUIMOXEHHbIN K LeHTPY aucbanaHca

poTopa, ¢ MUHWMAarbHbIMK (O MOAYMIO) KO-

COCYMMETPUYHBIMW AMCcOanaHcamy B NocKo-

CTW, NepneHanKyNsIPHON K HAaNpaeneHuto rmas-
HOro BekTopa amcbanaHcoB

Pasmepbl B munnmmeTpax

A

b) YacTHeIl cnyyan a): rmaeHbIV BekTop ancbanam-

COB, MPWMOXEHHBIN K LEHTPY Macc (CTaTtnyeckum

ancbanaHc) ¢ napon KOCOCMMMETPUUHbIX Auncba-
NaHCoB B TOPLOBLIX NIIOCKOCTSIX poTopa

d) BekTopbl AMcHGanaHcoB B TOPLOBbIX MI10-
CKOCTSIX poTopa

CM — ueHTtp macc; CU — ueHTp gucbanaHca

@ Mopynb ancbanaHca paBeH 51 - Mm

b Moayne aucbananca paser 1,411 - Mm
¢ Moaynb gucbanavca paeeH 3,16 r - Mm
d Mogynb aucbanaHca paseH 2,24 1 - Mm

€ Mopgynb anc6anaHca paeeH 1,121 - Mm
f Moaynb auc6ananca paseH 3 1 - MM
9 Mopynb ancbanaHca paseH 11 - MM
h Moayne gucbananca paBeH 21 - MM

PucyHok 1 — PasnuyHble npeacTaeneHunst ogHoro u Toro xe gucbanaxnca potopa, nuct 1
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g
e) PasnoxeHne amcbanaHcoB B TOp- f) BekTopbl ancbanaHcoB, NpUBeAEHHbIE
LIOBbIX MIIOCKOCTSAX pOTOpa Ha OpToro- K ABYM OPYIMM MiIOCKOCTAM poTopa

HalnbHblE COCTaBnsAlWMNeE

CM — ueHTtp macc; CU — ueHTp gucbanaHca

@ Mopgynb gucbanaHca paBeH 51 - Mm € Mogynb aucbanavca pageH 1,121 - MM
b Moayns aucbananca paser 1,411 - Mm f Moayne auc6ananca paeeH 3 1 - MM
¢ Moaynb gucbanaHca paeeH 3,16 r - Mm 9 Moaynb gucbanaHca paseH 11 - MM
d Mogynb aucbanaqca paseH 2,24 1 - Mm h Moaynb amc6ananca paBeH 2 1 - Mm

PucyHok 1, nuct 2

B cnyuasx, korga 4ns [OCTUXKEHNA ypaBHOBELLEHHOCTU poTopa A0CTaTouHO NpoBeAeHNs cTaTnuieckor 6a-
NaHcKpoBKU (cM. 4.5.2) unn koraa aucbanaHc onvcbIBaloT Yepes MaeHbI BeKTop AucbanaHcos 1 napy KOCOCUM-
MeTpUYHbIX AncbanaHcos (M. 4.5.4), npeanodTUTENLHO NCMonNb3oBaTh NpeacTaeneHns 1a)— 1 ¢). B cnyvasx
Xe, korga AucbanaHc paccMaTprBaloT Kak COCPEAOTOMEHHbI B ABYX MIIOCKOCTSAX poTopa, NPeanodTUTeNnbHO Uc-
nonb3oBaTk NpeacTasneHns 1d)—1f).

4.3 MocnegcTBuA gucbanaHca

[MaBHbI BeKTop AncOanaHCcoBs 1 rMaBHbIi MOMEHT AUchanaHcoB (M1 napa KOCOCUMMETPUYHBIX Anchanan-
COB) MO-pa3HOMY BAWAIOT Ha CUIbl, AEACTBYIOLME B MOALWIMWMHUKAX pOTOpa, U BUbpaL o MalnHbl. MoaToMy 1x
YacTo paccMaTpuBaroT oTaernbHo. laxe B cyyae npeacTaBneHus aucbanaHca B Buae AnHammdeckoro ancba-
fNaHca B ABYX MSIOCKOCTSIX KOPPeKLuM obpallatoT BHYUMaHWe Ha To, 4To B 6onblueli cTeneHn chopMrMpoBaro AaH-
HbIA AUHaMudecknin ancbanaHc, — rrasHbli BeKTop AUcGanaHcoB UK rMaBHbIA MOMEHT AncbanaHcos.

4.4 NnockocTu 3agaHUA gonycka

JonycTumMble 3HaueHns aucbanaHca npeanodTUTENBHO YCTaHaBMMBATL B creumasibHbIX MITOCKOCTSX — Mioc-
KOCT$IX 3a4aHus gonycka. Y noboro xecTkoro potopa CyLLeCTBYIOT ABe «ueasbHble» NockocTy 3a4aHns ao-
rycKa, B KOTOPbIX AOCTATOMHO YCTAHOBWTL AOMYCTMMbIE 3Ha4YeHWs ANCcOanaHcoB BHe 3aBMCUMOCTU OT UX YTTIOBbIX
MOSOXEHNNA.

B GonblUMHCTBE criydaes Takue NocKoCcTU pacnonoXeHbl B6nvMav NoALWMnHUKoBbIX onop. Kpome Toro, no-
CKOMbKY Lienblo 6anaHCcpoBK/ SABNSIETCS, Kak NPaBWIio, CHXXeHWe Bubpauni 1 cun, nepeaaBaemblX BOBHE Ha
KOHCTPYKLMIO MaLUUHbl Yepes NOALUMNHMKA, B HACTOSILLEM cTaHAapTe Mof MiIoCKOCTAMM 3adaHus gonycka A
1 B MOHUMaIOT MA0CKOCT COOTBETCTBYIOLLMX MOALLIMMHUKOBbBIX OMOop.

4.5 NnockocTu Koppekuuu

4.5.1 O6wne nonoxeHus

Potop, 3HaueHuns gncbanaHca KOTOPOro BbIXOAAT 3a npeaenbl A0MYCTUMbIX 3HaYeHUIA, HyXKAaeTcs B Kop-
PEKTUPOBKE ero Macc. Yacro sTy onepawuio HEBO3MOXHO MPOBECTU B MIIOCKOCTAX 3a4aHusi 4OMycKa, 1 ee NpUXo-
AWUTCH BbIMOHATL TaM, rie eCTb BO3MOXHOCTL Ao00aBneHns, yaaneHns Ui nepemMeLleHnst Matepuana.

Yncno HeobxoaMMbIX MIIOCKOCTEN KOPPEKLMU 3aBUCUT OT 3HaYeHUS U pacnpeaeneHns HadanbHoro aucba-
NaHca, a Takke OT KOHCTPYKLMK poTopa, KoTopas onpeaenserT, B YacTHOCTW, 06nacTy BHECEHWS KOPPEKTUPYIOLLINX
Macc 1 MosioXeHWe MIIoCKOCTeN KOPPEKLIMN OTHOCUTESIbHO MIIOCKOCTEN 3aAaHNsa Jonycka.

4.5.2 PoTopbl, Ans 6anaHCUPOBKA KOTOPbIX AOCTAaTOYHO OAHOW NITOCKOCTU KOppeKuun

[na poTopoB HEKOTOPLIX BUAOB BbIXOAUTL 32 Npeeribl 4OMYCTUMbIX 3HAYEHUA MOXKET TOSbKO 3HAYeHWe
rMaBHOro BekTopa AmncbanaHcos, B TO BpEMS Kak rMaBHbl MOMeHT AucbanaHcoB Bceraa HaxoauTcs B yCTaHOB-

4504 5
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NeHHbIX Npedenax. TUNMYHbIM MPUMEPOM CyXaT poTopbl B hopMe AMcKa NPU YCIIOBWMW BbIMOITHEHWA CREAYOLWMX
TpeboBaHWIA:

- paccTosiHMe MeXay MNoALWMWMHUKaMN poTopa 4OCTAaTOYHO BEMMKO;

- OUCK BpaLLAeTCsl C HE3HAYUTENbHBIMU OCEBBIMU BUEHUAMU;

- MIIOCKOCTb KOPPEKLUM BbIOpaHa Tak, YTo MPU BHECEHUN B HEE KOPPEKTUPYIOLLMX Macc He MPOUCXO4NT
3HAYUTESILHOIO YBENUYEHUS [1aBHOMO MOMEHTa ANCOar1aHCoB.

BbinonHeHWe BbllenepevncrieHHbIX TpeboBaHWiA cneayeT NPoBeEPsITL B KAXKAOM criyYae oTaensHo. A4ns
3TOro pekoMeHAyeTCs MPOBECTU CTAaTUYECKYI0 DanaHCUPOBKY Afsi 3HAYMTENbHOro Yncna poTopos, B NpoLecce
KOTOPOW onNpeaenTb MakCUMarbHbIA raBHbIA MOMEHT AMchanaHcoB, Nocse AeNeHns KOTOPOro Ha paccTosHWE
MeXay NOALUMHUKOBBIMX OMOpaMm MOSTYyYNUTb 3HAYEHUS Napbl KOCOCUMMETPUYHBIX ANCOaNaHCoB B NIOCKOCTSAX
onop. Ecnu gaxe B 3TOM HauxyaLwem criydae nofyyYeHHble 3Ha4eHUs1 KOCOCUMMETPUYHBIX AncbanaHcos byayT
Npu3HaHbl AONMYCTUMbIMU, MOXHO NMPUHATE PELUEHWE O MPOBEAEHUM 4181 JaHHOIo pOTopa TOSbKO CTaTUYECKON
GanaHCMpPOBKU.

XOoTs Npuy cTatudeckon banaHcMpoBKE POTOP MOXKHO He NPUMBOAMUTL BO BpalleHWe, TEM He MeHee, 3TO 0bbIY-
HO BbIMOSHSIIOT B LIENSIX MOBbILLEHNA TOMHOCTU. B Npouecce 6anaHcMpoBKY onpedensioT rasHbli BekTop ancba-
JTaHCOB 1 NMPUBOAAT Er0 3Ha4YEHWE K JOMYyCTUMOMY.

4.5.3 PoTtopbl, ansA 6anaHcMpoBKU KOTOPbIX HEOGX0AMMbI ABe NNOCKOCTU KOppeKLum

Ecnu poTop xecTkoro Tuna He uMeeT opMy AMCKa UK A1 HErO He BbIMOSTHEHb! YCIOBUS, NEPEYUCTIEHHbIE
B 4.5.2, TOMUMO MaBHOrO BeEKTOpa AMchHanaHcos B npolecce banaHcUpoBKX crieyeT YCTPaHATb TakKe raBHbIiA
MOMEHT gucbanaHcoBs. B 6onblUMHCTBE cryYaes 9T ABa BMaa gucbanaHca npeacTaBnsiioT Kak napy gucbanan-
COB, OTHECEHHbIX K 1BYM MJIOCKOCTSIM poTopa [cM. pucyHok 1 d)].

B cnydae guHamudeckoin 6anaHcnpoBKA poTop HEOBX0OUMO MPUBCONTL BO BpaLLeHMe.

4.5.4 PoTop c Tpems 1 6onee NNOCKOCTAMU KOppeKUuumn

XoTs TeopeTUdeckn ons oboro Xectkoro potopa gucbanaHc MOXHO YCTpaHUTb BanaHCUpOoBKOR B ABYX
MIOCKOCTSX KOPPEKLMW, MHOTAA UCMONb3YIOT HonbLiee YACMO MITOCKOCTEN, HaNPUMep B CIlydasx, Koraa:

- [MaBHbIA BEKTOP AMcHanaHCcoB M rMaBHbIA MOMEHT AMCOanaHCoB YyCTPaHSIOT MO OTAENBHOCTHU (T.e. TNaBHbIA
BEKTOp AncHanaHcoB yCTPaHALIOT B MIIOCKOCTU UHOW, YEM UCMONb3yeMble A5l KOPPEKLMN KOCOCUMMETPUYHBIX
ancbanaHcos);

- KOPPEKTUPYIOLLME Macchl BHOCAT (YO4ansoT) Mo BCEN OJTMHE poTopa.

MpumeuyaHue— B ocobbIx cnyyasix pacnpegeneHmne KOpPeKTUPYIoWMX Mace Mo 4rMHe poTopa NpoBOAsT, eCun
MMEIOTCA Kakme-nmbo orpaHnyeHmnst Ha nx pacrnpegeneHmne B NioCKOCTAX Koppekunn (Hanpumep, GanaHcMpoBKa KOeH-
YaTbIX BAnos MyTem BbICBEPITMBAHNA OTBEPCTUI B NPOTUBOBECAX), UMW C LENbI0 COXPaHNTbL NPOYHOCTHLIE CBOWCTBA MaTe-
prana poropa.

4.6 lonycTUMbIA OCTaTOYHbIN Auc6anaHc
B npocteieM cry4ae MexomnopHoro potopa Masion 4SIHbl, KOCOCUMMETPUYHBIMU JuchaniaHcaMn KOTopo-
ro gonyckaeTcsl npeHebpeyb, COCTOSIHUE HEYPaBHOBELLEHHOCTU MOXET ObITb ONUCAHO Yepes3 OAHY BEKTOPHYIO

Y
BeNnMunHy — ancbanaxc U.
Ans ynosneTBOpUTENBHON PaBoThl POTOpa 3HaYeHWe aToro AucbanaHca (octatodHoro Ancbanaqca U ) He
AOIDKHO MPeBbilaTh HEKOTOPOro A0MYCTUMOrO 3HaUeHUs U,q, !

Ures < Uper- (1)

O6obwas, To ke caMmoe MOXXHO OTHECTU K poTopy noboro TMna.

MpumedyaHune— B mexgyHapogHoh cucteme eagnHuy CU (nanee — cuctema egununy, CU) Benmumny Uper
M3MEpPSIIOT B KMIorpaMmm-meTpax (Kr - M), OgHako B Lensix 6anaHcupoBku Gonee npakTuyHO UCMONb3oBaTbh eAUHULY

M3MEPEHWIN rpaMmM-MunnumeTp (r - Mm).
Uper onpenensoT kak obLee JoMyCTUMOE 3Ha4YeHWe B NITOCKOCTU LeHTpa Macc potopa. B cnyyae guHamu-
Yyeckoi 6anaHCcMpoBKN 3TO AOMYCTMMOE 3HaYeHWE credyeT pasHecT Mo ABYM MIIOCKOCTAM 3afaHusi 4onycka

(cm. pasgen 7).
5 MpuHuMn nogo6usn

5.1 O6Lwmne nonoxeHus
MpUHUMN Noao6Us NO3BONAET OLEHUTL U PacCYUTaThL BIIUAHUE MacChl poTopa U ero pabodeil 4acToTkl Bpa-
LLIEHUSA Ha 3Ha4YeHWe AoMYyCTMMOro ocTaTodHoro AncGanaHca.

6
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5.2 lonycTUMBbIN ocTaTOYHbIN Auc6GanaHc U Macca poTopa
B obuiem cnyyae Ans potopa Mio6oro Tvna AonyCcTUMbIA 0CTaTouHbIN AncbanaHc U, nponopLyoHaneH
mMacce poTopa m:

Upe ~ . (2)

OTHoLleHWe OonyCTUMOro OCTaTOYHOIo AMcHanaHca K Macce poTopa npedctasnsaeT co6oi AoNyCTUMbINA
OCTaTOMHbIN YA bHbIA AUCGaNaHe e, :

€per = Uper | M. 3)

MpumevaHnsa

1 B cucteme egunny CU BennunHy Upe,/mmslvlepmoT B KUIOTPaMM-MeTpax Ha Kunorpamm (Kr - M/kr), OfHaKo
B NPaKTUYECKUX LIENsiX YacTO UCMNOMb3YT eAMHULY U3MEPEHUI TPaMM-MUITTIMMETP Ha KUNorpamMmm (r- MM/Kr) Unu MUKpo-
MeTp (MKM).

2 B cucteme eguHuy CU BennunHy €per UBMEPSIIOT B KUINOTPAMM-MeTPax Ha Kunorpamm (kr - m/kr) nnn meTpax (m).
OpHako Bonee NpakTMYHOW eAMHULEN SIBNSIETCA MUKPOMETP (MKM), MOCKONbKY B GONbWMHCTBE CNy4aeB AOMYyCTUMbINA
OCTaTOYHbIN yAenbHbIR gucbanaHc Haxoautes B npegenax ot 0,1 go 10 mkm. Benuuuny €per MPUMEHSIIOT 06bI4HO, ecnn
XOTAT COMNOCTaBUTL AONMYCTUMBIA aucHanaHc ¢ reomeTpuyeckumn gonyckamm (GueHus potopa, 3a3op Barna).

3 Ecnu gns potopa (Hanpumep, OUCKa, HACAKEHHOTO NEPNEHAMKYISIPHO K OCU Barna) CyLWeCTBEHHbIM SIBMSIeTCs
TOJNBKO IMaBHbIN BEKTOP AMcGanaHcoB, TO €per MPEACTABNSET coboli paccTosiHMe OT LeHTpa Macc potopa A0 Ocu Bara.
Ons potopa obuwero Buaa €por HE UMEET 5ICHOro (OU3NYECKOro CMbICNa U OTPaXXaeT BIIUSIHWE KaK MaBHOrO BEKTOpa
ancbanaHcoB, Tak U rMaBHOMo0 MoMeHTa AncbanaHcoB.

4 CywecTBYIOT OrpaHWYeHNst Ha JOCTMXKUMbIE 3HAYEHUs1 OCTATOYHOrO yAenbHOro aucbanaHca €pers CBA3AHHBIE C
YCMNoBUSIMU MpoBeAeHus1 6anaHCUpoBKKU, HanprMMep LEHTPOBKOW Bamna, XapakTepucTMkamy MoAWUNHUKOB U NpUBoaa.

5 Ha npakTuke marble 3Ha4eHus €per YAAETCS NONYHUTE TOMBKO NPpK BbICOKOWM TOYHOCTM U3rOTOBMEHUS Land Bana
(kpyrnocTtu, NpAIMONMHENHOCTH). B HEKOTOPLIX Crydasx Heo6X0AUMO ypaBHOBELLMBATL POTOP B CBOMX COBCTBEHHLIX NOA-
LWMMHUKAX C UCMONb30OBAHWEM PEMEHHOTO, BO3AYLWHOrO NPUBOAOB UMK Nepeaadqn, NpUMEHSIeMOW Ha MeCTe YCTaHOBKM.
Opyrum cnocobom siBnsietTcst 6anaHcmpoBka poTopa B cbope B CBOEM KOprnyce ¢ COBCTBEHHLIMU MOAWMIMHUKAMU 1
NPVBOAOM B HOpPMAaIbHbIX YCINOBUSIX 3KCMIyaTaumMn npu HOPManbHOM TeMMepaTypHOM PeXuMe.

5.3 JonyctTumbii yaenbHbIA auc6anaHc U paboyasa YacTtoTa BpalleHus
OnbIT NokasbIBaEeT, YTO, Kak MpaBuIio, 415 POTOPOB OAHOrO B1aa AOMYCTUMbIA OCTATOMHbIA YAENbHbIN AUC-
GanaHc e,,, M3MEHsAETCA 06paTHO NPOMNOPLIMOHasEHO paboden YacToTe BpalleHus poTopa n:

per ~ 11 1. (4)

Ta e 3aBUCUMOCTb, BblpaXeHHasd 4Yepes YIIoBY CKOPOCTb BpalleHNA poTopa ) Ha MakKcUmarbHoM pa6o-
Yyen vyacroTe BpaweHuna, npnHnMmaeT Bl

€per £ = CONst. (5)

OTO COOTHOLLEHVE cneayeT Takke 13 obLlero coobpakeHns:, 4To ANs reoMeTpUdeck NoAobHbIX POTOPOB C
paBHbIMU TaHrEHLMATBHBIMI CKOPOCTAMW OABWXKEHWUS UX MOBEPXHOCTUN BO3HUKAIOLME B pOTOPAX HAMPSIKEHUS 1
yAenbHble Harpysky Ha NOALLUMHUK (BCreAcTBME LieHTpobexHbIX cui) ByayT oauHakoBbl. Ha 3ToM cooTHoLLeHWN
OCHOBaHbI KNnaccbl TOYHOCTU BanaHcMpoBKkU (CM. 6.2, Tabnmuy 1 1 pucyHok 2).

MpumeyaHne— Ecnn makcumaneHasi NPOEKTHAas 4acToTa BpaLeHrsl poTopa CyLWECTBEHHO MPEBbLIWAET ero
pabouyto 4YacToTy BpalleHusl (Hanpumep, poTop ABUraTerns nepemMeHHOro Toka, M3HavarnbHO PacCYMTaHHbIN HA YacToTy
spauwerns 3000 muH~", ncnone3yioT B c6ope co cTaTopom, AoNycKaloWMM BpalleHne ¢ yactotoi 1000 muH"), To npume-
HeHWe NpuHUMNa nogobmusi MOXeT NPUBECTU K Ype3MepHO GONbLUMM OrpaHNYEHUsIM Ha per - B atom cnyyae moryT 6bITb

AOMYCTUMbI GONee BbICOKME 3HAYEHWsI €,,, (ANS MPUBEAEHHOTO MPUMEpa 3TO 3Ha4eHUEe MOXET GbiTb yBENMHEHO B
oTHoweHun 3000/1000).

6 OnpepeneHune gonycTUMbIX AucbanaHcoB

6.1 O6Lwwune nonoxeHus

3HaveHus gonyctuMoro aucbarnanca MoryT ObITb YCTAHOBEHbI MATLIO pasnuyHbIMK criocobamm (cm. 6.2—6.5).
311 cnocobbl OCHOBAHbI:

- Ha KIaccax TOMHOCTU BanaHCUPOBKN, YCTAaHOBNEHHbBIX MO MHOTOIETHEMY OMbITY paboThbl C poTopamMm pas-
JINYHBIX BUOOB (CM. 6.2);

4* 7
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- Ha aKCMepPUMEHTalbHbIX OLeHKax (M. 6.3);

- Ha TpeboBaHWMM OrpaHNYEHNs CUM, OENCTBYIOWMX Ha NOALIUMHUKA BCrieacTeme agncbanaHca (cm. 6.4.1);

- Ha Tpe6oBaHUM orpaHNYeHnst BUbpauuun, Bbi3biBaemoi gucbanaHcom (cm. 6.4.2);

- Ha coBCTBEHHOM OMbITE OpraHn3aLn.

BbI60p kOHKPETHOrO cnocoba ABNAeTCs NPeaMETOM COrnalLeHns Mexay U3roTOBUTENEM W 3aKa34MKOM.

6.2 Knaccbl To4yHoCcTU 6anaHcupoBku G

6.2.1 Knaccudpukauua

Ha ocHoBe M1POBOro onbiTa ¢ y4eTOM NpaBuia nogobus (cM. pasgen 5) 6blav ycTaHOBMEHbI KNacchl TOYHO-
cTu banaHcmposki G, KOTOPbIe onNpeaensitoT TPpeboBaHWs K Ka4eCTBY HanaHCUPOBKM AN MALUMH TUNYHBIX BAOOB
(cm. Tabnuy 1).

Kraccbl To4HOCTY GanaHcupoBki G NOCTPOEHb! Ha OCHOBE 3HAUEHNS NPOU3BEAEHUS €, €2, BbIDAKEHHOTO B
MUNMMETPax B cekyHay (Mm/c). Ecnin, Hanpumep, aTo aHaveHue cocTasnaeT 6,3 MM/c, Krnacc To4HocTy HGanaHcu-
poBKu obo3HavatoT G 6,3.

MpaHuLbl KIaccoB TOMHOCTM BarnaHCUPOBKM 0BPa3ytoT reoMETPUYECKYHO MPOrpeccuto co 3HameHaTenem 2,5.
B HekoTopbIx criydasix gonyckaeTcs 6onee getanbHas knaccudpmkaums, ocobeHHo korga TpebyeTcsi nposegeHue
6anaHCcMpOBKM BEICOKOW TOYHOCTU, HO B II0OOM Criydae 3HaMeHaTeslb reOMETPUHECKON MPOrPeccuin, UCNosbaye-
MbI 418 TaKoW Knaccudukau My, He omkeH bbiTb MeHee YeM 1,6.

Ha pucyHke 2 nsobpaxeH rpaduk 3aBUCUMOCTU €,,,, OT MaKCUMarbHOM paboyei YacToTbl BpaLleHus
poTopa.

MpumedyaHwne— Ha ocHOBe aHanu3a 3KCMEPUMEHTAmNbHbIX AaHHbIX Ha PUCYHKe 2 BblgeneHa obnactb
napaMmeTpoB, Hambonee 4acTo MCMonb3yemasl Ha NpakTuKe.

6.2.2 MallnHBI cneluansHOW KOHCTPYKLUU

MocTpoeHHble Kracchl TOMHOCTM OCHOBaHbI Ha pe3yrbTaTax U3aMepeHuia, NoMyYeHHbIX A1 MaLWH TUMAYHBLIX
KOHCTPYKLIMIA, ¥ KOTOPbIX Macca poTopa COCTaBNsAET onpedeneHHyio oo obLwein Macchl MallnHbI, A8 MalmnH
cnewLmansHOM KOHCTPYKLMM onpeaerieHne Kracca TOYHOCTU MOXET ObITb MHBIM.

Tpumep — 3nekmpodsuzamenu ¢ ebicomoli ocu eana meHee 80 mm omHocsim Kk knaccy G 6,3, Ha ocHoge
4ez20 paccqyumbigarom coomeememsyroujuli donycmumsbili ducbananc (cm. 6.2.3). lNonyyveHHble 3HaveHuUs1 donyc-
mumbix ducbanaHcoe NpuMeHUMBbI 8 Cily4asix, ko2zda Macca pomopa cocmaersisiem HeKOMopPY MUNuYHyto 80110
maccbl MawuHrbl, Hanpumep 30 %. [ins nezkux pomopoe ama donst moxem nadames do 10 %. Kak cnedcmsue,
3Ha4eHue donycmumozo ducbanaHca Mmoxxem 6bimb yaennuvyeHo @ mpu pa3a. M Haobopom, dosist Maccbl pomopa 8
obujeli macce MawuHbI MOem 6bIMb Ype3mMepHo ebicoka — 9o 90 % (Hanpumep, y dsuzamerneli ¢ 8 bLIHECEHHbLIM
pomopom). B amom cnyvae moxem nompebosambcs yMeHbUIeHUe donycmumoz20 ocmamoYyHoz2o ducbanaHca e
mpu pa3sa.

6.2.3 JonycTUMBbIA ocTaTOYHbIN Auc6anaHc
Ha ocHoee BbIOpaHHOro Kracca ToYHoCcTU GanaHcpoBki G AOMYCTUMbIA OCTaTOMHbIA gucbanaHc Uper - MM,
MOXET BbITb MosTy4eH no opmyne

(eper Q)m
Uper =1000-—5"—, (6)

rae (eper Q) — noKasaTeslb Kf1acca TO4YHOCTU 6aJ'IaHCI/IpOBKI/I, MM/C;

m — macca poTopa, Kr;
) — yrrnosasi CKOpOCTb BpalleHus poTopa, pag/c (9To 3HaYeHe MOXET ObITb MoryyYeHo 13 paboyei
4acToThI BpallieHuUs potopa n, MuH™", no chopmyne Q~n/10).
Opyrum cnocoboM onpedeneHns 4onycTUMOro 0CTaTONHOMO guchanaHca ABMSeTCs MCNoSb30BaHNE PUCYH-
ka 2 AN HAXOKAEHUA 3HAYEHUS €, TOCNe Yero U, , T - MM, HaxodsT no dopmyre

Uper = €per M. (7)

MpwumedyaHwue— Cnegyer o6patuTb BHUMAHWE HA TO, YTO AOMYCTUMBIA OCTATOYHbIM AucBanaHc Upe,,
nokasaterib Knacca TOYHOCTH GanaHCMpoBKM (€,,, £2) 1 [AONYCTUMBIA OCTATOUHBIN yAerbHbIN AncanaHc e, BXoasT B
hopMyIbl C COOTBETCTBYIOWMMI eanHMLammn namepenunin. MNMpumep pacyeTa gonyctumoro aucbanaHca npusedeH B npu-
noxeHuu A,
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Tabnuuya 1 — PekomeHagyemble KNacchl TOYHOCTM GanaHCUPOBKU AJ151 KECTKMX POTOPOB

Buzs! MawmH (pOTOpoB) Knacc To4HOCTM | 3HaveHune €per Q,

HanaHcupoBkn MM/C

MpuBoaHbIE KOMeH4YaTble Barbl (KOHCTPYKTMBHO HE YpaBHOBELLEHHble) Ans G 4000 4000
KPYMHbBIX HU3KOCKOPOCTHBIX CYyAOBbIX AN3ENbHBIX ABUraTenen (CkopocTb ABUXKEHMS
nopLHsi MeHee 9 m/c)

MpuBOAHbIE KONEeHYaTble Basbl (KOHCTPYKTUBHO YPaBHOBELLEHHbIE) TSl Kpyr- G 1600 1600
HbIX HU3KOCKOPOCTHBIX CYA0BbIX AN3eNbHbIX ABUratenem (CKopocTe ABUXKEHWA NOpPLL-
Hsl meHee 9 m/c)

MpuBOAHbIE KONEHYaTbIe Barbl (KOHCTPYKTUBHO HE YPaBHOBELLEHHbIE) Ha BUO- G 630 630
pousonsaTopax

MpuBoaHble KONeH4aTble Basbl (KOHCTPYKTUBHO HE YpaBHOBELLEHHbIe) Ha G 250 250
KECTKUX onopax

JBuratenu Bo3BpaTHO-NOCTYNATENbHOrO AeNCTBUSA B cOOpe ANsl NerkoBbixX G 100 100
aBTomMobunei, rpy30BUKOB 1 JTOKOMOTVBOB

Hetann aBTomMoOOUNENn: koneca, KONecHble AWCKW, KOMECHbIe Nnapbl, TpaHCc- G 40 40
MUCCUU

MpuBOaHbIE KONEHYaTble Barbl (KOHCTPYKTMBHO YpaBHOBELLEHHbIE) HA BWO-
pousonsaTopax

CenbCKOXO3ANCTBEHHbIE MAaLUWHbI G 16 16

MpuBoaHbLIE KOMEeHYaThle Barbl (YPaBHOBELLEHHbIE) HA XECTKUX onopax

HOpo6unkn

MpuBoaHble Banbl (kapAaHHble Barbl, BUHTOBbIE Barlbl)

ABUALMOHHBIE Ta30Bble TYPOUHbI G6,3 6,3

LleHTpudpyru (cenapatopbl, OTCTONHUKN)

OnekTpuyeckve ABUraTenu U reHepaTopbl (C BLICOTOM OCM Bana He MeHee
80 MM) C MaKCUManbHOM HOMMHANBHON YACTOTON BpaleHns ao 950 muH"

OnekTpuyeckne gBuratenu ¢ BbICOTOM ocu Bana mexnee 80 mm

BeHTnnatopsl

3ybuatbie nepenaun

MalumnHbel o6LWwero HasHayYeHust

MeTannopexywue cTaHkm

BymarogenartenbHble MallWHbI

Hacochl

TypboHarHeTaTenu

BogasiHble TypGuWHbI

Komnpeccopbi G25 2,5

MpuBoabl ¢ ynpaeneHnem OT KOMMbOTEPa

OnekTpuyeckve ABUraTenu U reHepaTopbl (C BLICOTOM OCM Bana He MeHee
80 MM) ¢ MaKCHManbHON HOMMHaNBHOM YacToTol BpalleHusa cebie 950 MuH'

[a3oBble U NapoBble TYPOUHLI

MpuBOAbI METANOPEXYLLMX CTAHKOB

TeKCTUNbHBIE CTaHKK

MpvBoabl ayano- u Buageoannapatypbl G1 1
MpuBoabl WNMMOBabHLIX CTAHKOB (MaLLWH)

WnuHaenu v npyveoabl BbICOKOTOYHOro o6opyaoBaHus G04 0,4
'Mpockonel

MpumevaHwusn

1 OaHHble oTHOCATCA K poTopaM B cbope. PekomeHgauum anst YacTell poTopoB AaHbl B pasgene 9.

2 Ecnu nHoe creumansHO He OFOBOPEHO UMW HE CaMOOYEBUAHO (KaK, HanpruMep, B Criydae NpuBOAHbIX KONeHqa-
ThbIX BaIoB), NpeanonaratT, YTo AaHHble NPUBEAEHbl Ansl MaluvH U 060pyaoBaHus BpalaTernbHOro AencTBuUs.

3 B OTHOLIEHUM OrpaHNYEHUiA, CBA3aHHLIX C YCITOBUSAIMW YCTaHOBKM (6anaHCUPOBOYHbIE CTAHKWU, UHCTPYMEHTHI),
cM. npumevanmsa 4 n 5 k 5.2.

4 HekoTopas gononHutenbHasi MHGOpMauusi B OTHOLLEHUM BbIGOPa Knacca TOYHOCTY NPUBEAEHa Ha PUCYHKE 2,
Ha KOTOPOM YyKa3saHbl TUNWUYHble 0bnacTn npuMeHeHus (B napameTtpax pabouei 4acToThl BpalLeHWs 1 Krnacca TOYHO-
¢ G), OCHOBaHHbIE HA HAaKOMIEHHOM OMbITE.

5 B cocTaB NpUBOAHLIX KOMNEHYaTbIX BanoB MOMYT BXOAUTb KOJEHYaTbIN Basl, MaxoBUK, MydhTa cuenneHusi, Bubpo-
M30IIATOPbI, BPALLAKLLMECS 3NEMEHTbI LWAaTYHOB. « KOHCTPYKTUBHO HE YPaBHOBELLEHHbIE KONEHYaTbIe Barbly O3HAYaET,
4YTO Takue Barsbl TEOPETUHECKN HE MOTYT ObiTh YPaBHOBELLEHbI, KKOHCTPYKTUBHO YPABHOBELLEHHbIE KONEHYaTbie Barbly»
03HaYaeT, YTO Takune Barbl TEOPETUYECKU MOTYT ObITh YPaBHOBELLEHSI.

6 [1nsi MalLuMH HEeKOTOPbIX BUAOB AONyCTUMbIE AucHanaHcbl MOryT ObiTb YCTaHOBINEHbI COOTBETCTBYIOWUMU CTaH-
aaptamu (cm., Hanpumep, [1], [2]).
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JonyCTUMEIN OCTATOUHEIN yAeNbHbIRA
aucbanaHc €per rMM/Kr
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MpumeuyaHune— benbim UBETOM BbigeneHa o6nacTe NapamMeTpoB, HaMbonee 4acTo UCMOMNb3YyeMbIX Ha
npakTuke.

PucyHok 2 — [lonycTUMbIN OCTaTOYHBIN YAeNbHbIN AncGanaHe Ans pasHbiX KrnaccoB ToYHOCTU G n paboyumx yacToT
BpalleHus n (cm. 6.2)

Uper OMPEAensitoT kak 3Ha4yeHne JonycTumoro ancbanaHca B NIIOCKOCTU LIeHTpa Macc poTopa. B cnyvae
AnHammnyeckon 6anaHCUpPOBKX 3TO 3HaYEHWe cneqyeT NPeAcTaB Th B BUAE 3HAYEHWIA JONYCTUMbIX AucGanaHcoB
B BYX 3aJaHHbIX MIOCKOCTAX (CM. pasgen 7).

6.3 dkcnepuMeHTanbLHoe onpeaeneHue gonycrumoro auc6anaHca

Ans npoayKuum MaccoBoro Npon3BoAcTBa YacTo TpeboBaHMsl K Ka4ecTBY HanaHCUPOBKA MOXHO yCTaHO-
BWTb Ha OCHOBE 3KCMEPUMEHTaNBbHBIX JaHHbIX. cnbiTaHusl NpoBoAAT 0Obl4HO HA MECTE 3KCMyaTalum U3genust.
MocnegoBaTernbHO yCcTaHaBNMBasA pasnudHble ouchanaHcbl B KXo MIOCKOCTU KOPPEKLIMUW, onpeaensioT Jomnyc-
TUMbIE OCTaTOuHble AUcHanaHcbl Ha ocHoBe Hanboriee NpeAcTaBUTENBHOrO KpUTEPUS (HanpruMep, YPoBHS BUbpa-
LW, CUMbI UMK LWYMa, CBSI3aHHbIX C AMcOanaHcom).

Ecnu npu nporegeHnn gUHaMUYeCKo BanaHCMPOBKA NITOCKOCTU, B KOTOPLIX onpeaeneHbl 4onyCcTUMble
3HauYeHWs, He 3afaHbl, creayeT CpaBHUTL BNUAHWE Nap AucbanaHcos, ha3oBble Yrilbl KOTOPbIX CHavana cosna-
0aloT, a 3aTeM paznuyatotcs Ha 180°.
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6.4 CneuunanksHble cny4vyau

6.4.1 OrpaHu4eHue cun, AeUCTBYIOLWMUX Ha NOALLIUNHUKA

B psige criyyaeB OCHOBHOW Lienbio 6anaHCUpoBKN MOXET ObITb OrpaHUYeHne BO3OSACTBNSI HA MOALINAHUKA
cun, 0BycroBneHHbIX AMcGanaHcom. 3TO orpaHMYeHre cHavana MoxeT GbiTb NPEACTaBIEHO B BUAE NpederbHbIX
3HaYeHUIN cUnbl, HO 3aTeM ero HeobxoaMmo NpeobpazoBaTh B COOTBETCTBYIOLLME 3HaYeHUs aucbanaHca. B cny-
Yyae JOCTaTOYHO XKECTKUX (HEMOABWKHbIX) MOALIMMHUKOB AaHHOE Npeobpa3oBaHNe MOXET ObITb OCYLLECTBIIEHO C
MOMOLLIbIO YPaBHEHWUS Anst LEHTPODBEXHOM cunbl (CM. Npunoxexne B).

B ocTanbHbIx criy4asix cneayeT yuuTbiBaTbh AUHAaMUYECKOE MOBEAEHWNE OMOPHO KOHCTPYKLIMM B 3a4aHHbIX
ycnoBusix. MpocTbiX yHUBEpCanbHbIX NpaBul nepecyeTa CuUnbl B AncbanaHc He CYLLLECTBYET.

6.4.2 OrpaHu4eHus BUGpauumn

Llenbto 6anaHcupoBKu MOXET BbITb OrpaHuyeHne BubpaLmMm B 3aaHHbIX MIOCKOCTHX poTopa. OTO MOXET
NPeAcTaBnsATb MHTEPEC, HAMPUMEP, SIS PYYHbIX MalWMH. Ha 0CHOBE yCTaHOBIEHHbIX NPEAENOB Aflsl YPOBHEN
BMOpaLLMK MOryT ObITb 3agaHbl TpeboBaHus k KauecTBy 6anaHcupoBky (M. Npunoxerue C).

6.5 Ucnonb3oBaHUe OMNbITa 3KCNAyaTaLuu

OpraHusaumm, UMeloLLMe AOKYMEHTaNbHO 3adUKCMPOBaHHBIE Pe3YNbTaThl OLEHKM KavecTBa 6anaHCUpoBKA
CcOBCTBEHHOW MPOaYKLMUN, MOTYT UCMONb30BaTb ero Af1A YCTaHOBEHNUsI AoNyCcTUMOro agucbanaHca. HekoTophble
pekoMeHaaLun AaHbl B punoxeHun D.

7 PacnpegeneHue AONyCTUMOIro oCtaToO4HOro AncobanaHca no NMOCKOCTAM
3agaHusa gonycka

7.1 OgHa nnockocTb

B cnyyae cratndeckoit 6anaHcmpoBku U,e, MOMHOCTLI0 OTHOCAT K 0AHON NitockocTu (cM. 4.5.2). Bo Beex
ocTanbHbIx cnyvasax U, Heobxoanmo pacnpefenqts Mexay ABYMS MNOCKOCTAMU 3aaaHuns Aonycka.

7.2 [1Be NNOCKOCTHU

7.2.1 O6uwme nonoxeHus

HAons Uy, 0THECEHHASsA K OAHOMN U3 NNOCKOCTel 3aAaHunsa Aonycka, NPonopLuoHasisHa paccTosHMIo OT LeH-
Tpa Macc A0 APYrom NIoCKOCTY (CM. pUCYHKX 3 1 4). ECrin TakuMm NSI0CKOCTAMM ABMISIIOTCS NSIOCKOCTW NOALWNMH-
KOBbIX Orop A 1 B, cnpaseanuebl cneaytolme gopmynbi:

Uper L
per =B
UperA =L (8)
Uper L
per FA
UperB =L (9)

rae Upera — OONYCTUMBIN OCTATOUHbIA AMCHaNaHC B NNOCKOCTU NOALLMMNHMAKA A;
Uper g — BOMYCTUMbIA OCTATOYHbIN AucbanaHc B MNOCKOCTU NOALLUIHUKA B;
Uper — (06LUMiA) 4ONYCTUMBIA OCTATOYHBIN AncHanaHc (0THeCeHHbIN K LLEHTPY Macc poTopa);
L, — paccTosiHMe OT LeHTpa Macc 40 NIIOCKOCTU NMOALUMIHUKA A;
L g — paccrosiHMe OT LeHTpa Macc 40 NIIOCKOCTU NoALUMIHUKA B;
L — paccTosiHve Mexay NoALUNMTHAKOBBIMU ONopamMu.
7.2.2 OrpaHU4eHUA Orisi MeXOoNopHOro potopa
O6wui Bua potopa 1 0603HaYeHNs yKasaHbl Ha pUcyHke 3. Ecniu LeHTp Macc pacrnonoxeH 6nmsko K ogHo-
MY 13 MOALIMMHUKOB, pacHeTHoe A0MYyCTUMOE 3HaYEeHME B NITOCKOCTM 9TOMO MOALMNHNKE MOXET CTaTb OMEeHb
GonbLunM, 61IU3KUM K U, , B TO BPEMS Kak B NSIOCKOCTM APYroro NOAWUNHUKa 3T0 3HaveHne GyaeT 6rinskum K
Hymt0. YT06bI n3bekaThb YpeamepHo BONbLLNX M YPE3MEPHO MarbiX AONYCTUMBIX 3Ha4YeHUA aucbanaHca B Niocko-
CTSIX poTOpa, NPUHUMAIOT, YTO:
- HanGonbLUee AONYCTUMOE 3HaueHne He A0MMKHO npesbiwaTth 0,7V,
- HauMeHbLUee JOoMyCTUMOe 3Ha4yeH1e He AOMKHO GbiTb MeHee 0,3 U, .
7.2.3 OrpaHU4eHUA ANA KOHCONLHOro poTopa
O6wun Bua potopa n 0603HaveHUs ykazaHbl Ha pUcyHke 4.
Jdonyctumble 3HaYeHUs paccuuTbiBatoT no doopmynam (8) u (9), ogHako 4Tobbl n3bexaTs Ype3mepHo 6omb-
LUXX 1 Ype3MepHO ManbiX 3Ha4YeHWn JonycTMMoro AvcbanaHca, NPUHUMAIOT, YTO!
- Hanborbluee AONYCTUMOE 3HaYeHNe He AOMKHO Npesbiwats 1,3 Uy;
- HauMeHbLUee JOoMyCTUMOe 3Ha4yeH1e He AOMKHO GbiTb MeHee 0,3 U, .

11
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[ 1 CM
|T T| I 1>
L
A B
A B
Ly Lp La Lg
I
L L
1 — NNockocTU 3agaHua gonycka (nnoc- 1 — NNockoCTM 3a4aHua gonycka (nnoc-
KoCcTK nogwunHwkos); CM — ueHTp macc KOCTW noAawunHukoB); CM — ueHTp macc
PucyHok 3 — MexonopHbIn poTop ¢ PucyHok 4 — KoHconbHbIN poTOp ©
ACUMMETPUYHbLIM PaCMONOXEHNEM LEHTPOM MacC B KOHCOMNbHOW 4acTn
LeHTpa macc poTtopa

MakcnmansHoe 3HaYeHue 00nyctuMoro ancbanaHca KOHCOMBHOro poTopa npeBbIlacT yCTaHOBIIEHHOE AN
MEXXOMOPHOro poTopa. nOCKOﬂbe NoaLWNNHUK B 1 OnopHaA KOHCTPYKL A Bbl6paHbI TaknMm o6pasoM, YTODbI Bbl-
OepXnBaTtb NOBbILLUEHHYIO CTaTUYECKYHO Harpy3ky KOHCOMBLHOW YacTun poTOpAa, eCTECTBEHHO NPEeaANnosIOKNUTb, YTO
OHM CNOCOBHBI BblAepXKaTb TakXe n ﬂ,06aBO‘-IHyIO Harpyaky, O6yC.I'IOB.I'IeHHyIO ancbanaHcom. B NPOTUBHOM Cly4vae
npegenbHble 4OMYCTUMbIE 3Ha4YEeHUA AN1A KOHCONTbHOIo pOTOpa AOJTKHbI ObITb TEMU XE, YTO U ANs MEXXOMOPHOro.

8 MNepeHoc 3Ha4YeHU AonycTMMoro aucbanaHca B NOCKOCTU KOppPEeKLun

8.1 O6wune nonoxeHus

HacTtosaTenbHO pekoMeHayeTcs yCTpaHsaTb AucGanaHc HeMOCPeACTBEHHO B MIIOCKOCTSIX 3a4aHns AOMNycKa,
O1HaKO Ha MpakTuUKke 4acTo Ans 3Toro NPUXoanTCs NCNonNbL30BaTh ApYrne MIToCKOCT — MIOCKOCTU KOPPEKLUN.

Mockonbky KpuTepreMm Bbibopa MIIOCKOCTEN KOPPEKLUA AIBMSIETCSA, B NEPBYIO o4epeab, yA0OCTBO BHECEHUSA
(yOaneHus) KoppeKTUPYIOLNX Macc, 0DbIMHO TaKUe NITOCKOCTU He SABMISIIOTCS «uAearlbHbIMU» C TOUKM 3peHUst
3a4aHusl B HAX ONYCTUMBIX 3Ha4eHui gucbanaHca (cm. 4.4). MNpu HeobxoaAMMOoCTu pacnpedennts AoNyCTUMbIE
3HaYEHWs MO NIIOCKOCTAM KOPPEKLIMN MPUHUMALOT BO BHUMaHMWE TO, YTO, XOT$ CTeNeHb YpaBHOBELLEHHOCTU poTopa
3aBUWCUT HE TOMBbKO OT 3HAYEHWIA, HO 1 OT YII0B AUcHariaHcoB B NITOCKOCTSIX KOPPEKLUM, OrpaHUYeHNs yCTaHaBMu-
BaloT 06bIYHO TOMLKO Ha abCcoMoTHBIE 3Ha4eH s, [NoaTomy Nioboe Npasuio pacnpedeneHs JoMyCTUMbIX 3Have-
HWIA NO MITOCKOCTAM KOppeKUMM ByaeT NpedcTaBnsiTe COB0M KOMMPOMUCC: HEOBXOONMO paccMaTpuBaTh Hauxya-
LM CNyvali COOTHOLLIEHWUS YTII0B OCTATOMHBIX AUChanaHCcoB B NIOCKOCTAX KOPPEKLMN, TOraa Anst BCEX APYrnx
COOTHOLLEHMWI AncHanaHckl C TEMU XXe caMbiMi aGCOMIOTHBIMU 3HaYeHUAMK ByAyT OKasbiBaTb MEHbLUEE BO3AEN-
CTBMWE Ha poTop.

Kak cnegcteue, B pesynsrate 6HanaHCMPOBKM BHECEHNEM KOPPEKTUPYIOLLMX MACC B NMIIOCKOCTU KOPPEKLIMK
MHOr /e poTopbl ByayT ypaBHOBeELLEHbI Gonee HeobXoaMMOTo.

3HayeHus JoMyCcTUMOro ocTaTouHOro Aucbananca MoryT ObiTb onpeaeneHbl 0AHMM 13 cnocoBoB, ONUCaH-
HbIX B pasgene 6. MNpu skcnepuMmeHTansHOM onpedeneHnn TakMx 3HadeHuin (cm. 6.3), koTopoe obbIMHO BbIMOST-
HSIIOT HENOCPEACTBEHHO A1 MIIOCKOCTEN KOPPEKLIMUI, MOCeayoLEero nepepacnpeneneHnst AoNycTUMbIX 3Have-
HWUiA ancbanaHca He TpebyeTcs. Ecnu ke gonycTMMble 3Ha4YeHWsl 3a4at0T B CreLManbHbIX NIOCKOCTSAX 3agaHust
Aonycka, HarnprvMep Ha OCHOBE KINaccoB TOYHOCTH (CM. 6.2), cneuunanbHbIX orpaHudeHnin (CM. 6.4) unm cobeTeen-
Horo onbiTa (cM. 6.5),To MOXeT NnoTpeboBaTbCs Nocneaylolee nepepacnpenerieHne gonyCcTUMbIX 3HA4YEHWIA NO
MIIOCKOCTSIM KOPPEKLNN.

8.2 CtaTu4yeckana GanaHcUpoBKa

Ecnu ansa 6anaHcupoBki potopa HeobxoamMmMa ToMbKO 04Ha MITOCKOCTb KOPPEKLMN, OMYCTUMbIA OCTaTou-
HbIiA AucbanaHc B aTol NiockoctT Uy, GyaeT paBeH cymMe AOMYCTUMBIX 3HAYEHW B NIOCKOCTAX 3a4aHus
gonycka.

MpumedaHue— B paHHom criyyae, ecnu Ans onpeaenedus U, . NCNonb3ytoT KNacchl TOYHOCTU GanaHCUpPOoBKK
(cm. 6.2), npouenypy pacnpegeneHms AonycTMMOro ocTatouHoro avcbanaHca no AByM MITOCKOCTAM 3afiaHus Jornycka
(cm. pasgen 7) UcKno4aioT.
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8.3 AnHamuyeckaa 6anaHcupoBKa

Ecnu nnockocTu koppekuun pacnonokeHbl 6rM3ko K NIIockocTsIM 3a4aHusl OMNycKoB, TO Afis nepecyeTa
OOMYCTUMBIX 3HRYEHUIA NCMONL3YIOT KO3hULMEHT 1, T. €. 4ONYCTUMOE 3HaYeHME B NITIOCKOCTU KOppeKLnn 6yaeT
TEM e, YTO U B brnvkalLen NnockocTn 3agaHnst gonycka. st opyrux cnyvaes crnocob nepecyeTa paccMOTpeH
B MpunoxeHun E.

9 Co6opHbIe poTopbl

9.1 O6WwKe nonoxeHus

COHopHble poTOPbI MOXKHO YPaBHOBELLMBATL KaKk e4AMHOE Lierioe UMM MOKOMMOHEHTHO. s Kaxkaon cOopKu
ancbanaHcekl ee YacTel 6yayT CyMMUpOBaTLCS U, KPOME TOro, MOrPELLHOCTU CaMoii COOPKN, CBA3AHHbIE C NOSIB-
NeHnemM BUEHNA UK 3a30POB, BHECYT AOMONHUTENBHBIA AncbanaHc (cm. UCO 1940-2).

MpumeyaHne— Ecnu norpellHOCTU cOOPKM He OKa3bIBalOT 3HAYUTENBHOrO BNUSHWSA, BbIOOp crnocoba
6aﬂaHCVIpOBKVI onpegendaeTcd BO3IMOXHOCTAMU NCNONb3yEMOro 6anchmpOBquoro CTaHKa.

9.2 BanaHcupoBKa poTopa kak efUHoOro uenoro

Jlyqwmia cnocob yyecTb gucbanaHckl BCex YacTen poTopa U Bce MOrpellHocTU cOopKn — 3TO NPOBECTH
GanaHCMpOBKY poTOpa kak eQUHOTO LLEeNoro.

Ecnu poTop ypaBHoBelLMBaloT B cbope, HO nocrie aToro TpebyeTtcs ero pazéopka — Hanpumep 41s ycra-
HOBKW B KOPMYC MaLUMHbIl, — PEKOMEHAYETCS MOMETUTL YTIIOBOE NOSNOKEHWE KaXk Ao pasbupaemoit 4actu, 4Tobb!
o6ecneynTb TOMHOE MOBTOPEHMWE B3AUMHOIO PacrosioXeHWsl YacTel NP OKoHYaTeNbHON cOopke.

MpwumedyaHune— Cnegyer UMeTb B BUAY, HYTO AaHHAsi Mepa He MO3BOMNSIET YCTPaHUTb MOMPELLIHOCT COOPKM
MOJTHOCTbIO.

9.3 NokoMnoHeHTHas 6anaHcUpoBKa

Ecnun 6anaHcuMpoBky YacTel poTopa HeobXo4MMo NPOBOAUTE NO OTAENLHOCTA, MPUHUMAIOT BO BHAMaHWE
crnegywoulee:

- 06bI4HO BCE YACTU YpPaBHOBELUMBAIOT [0 OOHOMO U TOrO Xe 3HayveHus yaensHoro gucbanaHca (cm.
pa3gen 5), Ho BO3MOXHOCTb BHECEHWSI AOMOMHUTENBHON norpelHocTn cbopku (cm. MCO 1940-2) o3HavaeT, 4To
OCTaTOYHBIA yAernbHbI AMcGanaHc Ans Kaxkaon YacTy OSMKeH ObiTe MeHbLUE OnpeaesieHHoro Ans Bce copkn B
Lernom;

- NPV BO3HWKHOBEHUW NPOBeM, HanpuMep B Criyyae JIErkKom KpblBYaTKA UMW LUKUBA Ha TSHKESOM sIKOpe,
BO3MOXXHO MPUMEHEHWE MoDbIX NPaBui nepepacnpeaeneHnst Macc Npuy yCroBuK, Y4To obLwmi aucbanaHc coopku
6ygeT nogaepKMBaTbhCs B YCTAHOBIIEHHbIX MPpeaenax;

- AOITKHO BbITb AOCTUIHYTO NPeABapUTENIbHOE CorfnalleHne o cnocobe coegUHEHUS OTAENbHbIX YacTeln
poTopa, HanpPUMep NOCPEACTBOM LUMOHKM (cM. MCO 8821).

Ecnu nokomMnoHeHTHas banaHcupoBka He No3BosISIeT 06ecnednTb YpaBHOBELLEHHOCTE pOTopa B Mpeaeriax
YCTaHOBEHHOIo AOMYCTUMOrO 3Ha4YEHUSA, M0 YpaBHOBELLNBALOT Kak eaunHoe uenoe. [MNpy 3ToMm pekomeHayeTcs
MOBTOPHO PacCMOTPETL BOMPOC O TOM, CIIEAYET S COXPaHATL NPOLEAYPY NPeABapuTeSibHOA MOKOMMTOHEHTHOWN
GanaHCUPOBKN UM € MOXHO UCKIIOYUTE.

10 NoAaTBepXxaeHWe pe3ynbLTaToB U3MEPEHMN OCTaToOYHOro gucbanaHca

10.1 O6LWue nonoxeHus
MpoBepKy Nofy4YeHHbIX 3HAYEHNIA OCTaTOMHOTO AncbanaHca XXenaTesbHO NPOBOAUTbL B MITOCKOCTAX 3a4aHNA
gonycka (cMm. 4.4}, a He B NSIOCKOCTAX KOPPEKLAN.
Mpun BbIHECEHWUN PELUEHWN CrieayeT y4UTbIBaTh NorpeLuHocT namepeHnin no UCO 1940-2.
10.2 Kputepuu npuemMku
10.2.1 O6LwiKe NonoxeHus
Kputepuun npuemMKn ycTaHoBIEHbI B NPEANOSIOKEHUA, YTO CUCTEMATUYECKNE MOTPELLHOCTA N3MEPEHNIA UC-
KIMoYeHb!, a HeycTpaHeHHas coBokynHas norpeluHoctb (cM. MUCO 1940-2) pasHa AU. [1na nnockocTer nogwmnHu-
koB A U B 3adaHbl cnegylowme BENNYUHBDI:
Upera — MOAYIb AOMNYCTUMOTO OCTATOMHOrO AncHanaHca B NIOCKOCTU A;
Uperg — MOZYIb AOMYCTUMOrO OCTaTOYHOro Ancbanaqca 8 nnockoctu B;
U,,,» — pe3ynsraT 04HOKPaTHOro M3MepeHust MoOAysisi ocTaToMHoro AncbanaHca B MiToCKOCTU A;
U,, g — pe3ynbrat 04HOKPaTHOro M3aMepeHust MoAyrisi ocTaToMHoro AvcbanaHca B MiiockocTu B;
AU, — Mofaynb COBOKYNMHOW NOrPELUHOCTU B MIIOCKOCTU A;
AUg — moayrib COBOKYMHOMN NOrpeLHocTy B NIIOCKOCTU B.
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10.2.2 Kputepuit usrotoButens
Mocne npoueaypbl 6anaHCMPOBKA POTOP MOXET ObITb MPU3HAH roAHbIM MPY OA4HOBPEMEHHOM BbIMOSHEHN
CNeAyYOLWNX COOTHOLUEHWIA:

UrmA < UperA - AUA ’
Urm B< UperB - AUB-

10.2.3 Kputepun 3akasuuka
Ecnu 3akazqnk NpoBoaUT AOMONHUTENbHBIA KOHTPOML pe3yrbTatos 6anaHCUpoBKA, TO poTop NPU3HAL0T roj-
HbIM NMPW OOHOBPEMEHHOM BbIMOSTHEHUN CAEAYIOLLNX COOTHOLLIEHNIA:

UrmA < UperA + AUA ;
UrmB < UperB + AUB-

10.2.4 JononHUTenbHble 3aMevyaHUs

Ecnu 3HaveHus norpewHocten AU, (AUg) coctasnstoT MeHee 5 % U, 4 (Uper 5), UMY MOXHO
npeHebpeYb.

3HaueHus AU, 1 AUg 06bIMHO pasnyHbl ANS pasHbix 6anaHCUPOBOYHbBIX CTaHKOB. [osToMy nsroTosMTeNb
1 3aKa34MK MOTYT UCMOMb30BaTh pa3Hble 3HAYEHWS 3TUX MOrPELLIHOCTEN.

MorpelHoCTb U3MEPEHNIA MOXKHO YMEHBLLUNTL, MOBTOPUB UX HECKOBKO pas Ha pa3HoOM BanaHCMpPOBOYHOM
060opyaoBaHNN C NPUBIEYEHNEM HECKOSBKX CMELMaINNCTOB.

10.3 NoareepxkaeHUe kayecTBa 6anaHCUPOBKU Ha 6anaHCUPOBOYHBLIX CTaHKax

CHavana B cooTBeTCcTBUU ¢ UCO 1940-2 onpenensitoT U YCTPaHsIioT CUCTEMAaTUYECKYIO MOMPELLHOCTL U3Me-
PEHNIA.

Mpu NpoBepke KadecTsa banaHCUPOBKN Ha GanaHCMPOBOYHbIX CTaHKaX BO3MOXHO HEMOCPeACTBEHHOE 3~
MepeHue ocTaTouHbIX AncbanaHcos. Obe XxapakTepUcTUk — KoadpdULIMEHT yMeHbLUEHUsT AMcbanaHca u MUHW-
MaJslbHO JOCTVXKUMBIA OCTaTOYHbIA AnuchanaHc — AOSDKHbI YAOBNETBOPATL 3a4aHHbIM 3Ha4eHuaM (cm. MCO 2953).

Mpouenypa, onucaHHas B 10.4, gonyckaeT Takke peanv3auunio Ha 6anaHCMPOBOYHOM CTaHKe, HO TOMNBKO
€CI OH MO3BOSISIET BOCTPOU3BECTU paboyyio YacTOTY BPaLLEHUsl pOTOPa, MOCKOMbKY Ha HU3KUX YacToTax Bpallle-
HWUS CUrHan BUGPaLIN MOXET ObITb CIIMLLIKOM Mas.

10.4 NMopTBepXxaeHue kayecTBa 6anaHcUpoBKkKU 6e3 McnoNb3oBaHUA 6anaHCUPOBOYHbLIX CTAHKOB

OcTaTto4Hblii gucbanaHc MoxeT ObiTb onpeeneH 6e3 Ucrnonb3oBaHns 6anaHCMPOBOYHOIO CTaHKa, Hanpu-
Mep Ha MeCTe aKCyaTaL M ¢ MOMOLLbIO YCTPOWCTB, M3MepPSIIOLLNX amnnnuTyay 1 dasy Bubpauunm Ha o6opoTHON
YyacToTe.

[nsi aToro peanunayioT cnegyoLLyto NpoLeaypy:

- NPOBOASAT M3MepeHUsi BUGpaLIMM, CO34aBaEMON POTOPOM B EM0 UCXOLHOM COCTOSIHWM;

- yCTaHaBMMBaIOT KOPPEKTUPYIOLLLYIO Maccy B OfHY NIOCKOCTL M MOBTOPSIIOT M3MepeHus BuGpawuuu;

- YO2NAI0T KOPPEKTUPYIOLLLYIO Maccy, BO3BpaLlasi poTop B UCXOOHOE COCTOSIHME, MOMELLAIOT KOPPEKTUPYIO-
LLLYIO Maccy B APYTYLo NNOCKOCTb 1 MOBTOPSIIOT M3MEPEHUS BUOpaunu;

- OLLeHMBAIOT MOMNYyYEHHbIE pe3yrbTaThl, UICNONb3Ys 3HAYEHU KOI(PPULMEHTOB BNUAHWUS, UNWU OPYraM
METOAOM.

OTOT npoLiecc aHanorMieH npoleaype 6anaHcMpoBkA Ha MecTe, Ho Be3 koppekuun aucbanaHca. MNpu atom
HeobxoaMmo y6eauTLCs, YTO B MPOLIECCE BbINOMHEHWS MPoLEeaypbl U3MeHeHWs BUOpaLnin Bbi3BaHbl UCKOYNTESb-
HO BHECEHWEM UM YOANEHNEM KOPPEKTUPYIOLW X Macc. [1oaToMy namepeHusi cnegyeT NpoBOAUTb B YCITOBUAX
MOBTOPSIEMOCTU, BKIOYas nogaepkaHue NoCTOSIHHOW YacToThl BpaLleHUsi poTopa Mocne AOCTUKEHNS cTaloHap-
HOro pexumMa paboTbl.

Ecnmn To4HOCTb MamepeHuin (0cobeHHO NIMHENHOCTL 3aBMCMMOCTU BUOPpaLMM OT AncbanaHca) Bbi3biBaeT Co-
MHEHWS1, PEKOMEHOYETCS MOBTOPUTE U3MEPEHUS C APYTMMU KOPPEKTUPYIOLLIMMI MaccaMu, BapbUpYst UX MOAYI b U
YIIOBOE NOMOKEHME.,

gCHNOY
o ﬁ%ﬂ \
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MpunoxeHne A
(cnpaBo4Hoe)

Mpumep onpegeneHus 4ONYCTUMOro OCTaTOMHONO AUc6anaHca Ha OCHOBE KNaccoB TOYHOCTU
6anaHcupoBku G
W ero pacnpepeneHus No NAOCKOCTAM 3a4aHUA Aonycka

A1 MapameTpbl poTopa
Potop TypOuHbI UMeeT cnepgytowme napameTpbl (pucyHok A.1):

Macca poTopa: m = 3600 «kr.
Pabovasi yactoTa BpalLeHust: n = 3000 muu",
[eomeTpuyeckne napameTpbl: L, = 1500 mwm;
Lg =900 mm;
L = 2400 mm.

\

1 — NMOCKOCTW 3afaHna Jonycka (NNockocTM NoAWMMHNKOB); CM — LeHTp macc

PucyHok A.1 — leomeTprueckne pasmepsl potopa

Bbibop knacca TOYHOCTK: KINacc TOYHOCTM BanaHcupoBku BbiOpaH 13 Tabnuubl 1 4ns rpynnsl pOTOPOB «ra3oBble U
napoBble TypOuHb»: G 2,5.

PacuyeT: yrnoBas ckopoCTb, COOTBETCTBYIOLLIAsH paboyel YacToTe BpalleHus poTopa: =% = % Q=314,2 pag/c.
A.2 OnpepeneHue Uper no ¢hopmyne (6)
W3 cbopmynbl (6) cnepyerT:
(e Qjm 2,5 - 3600
_ per =) _ %9 9OUY 2861031 Mm,
Uper =1000 0 =1000 3142 -
rae Upe,— 3Ha4YeHWe JOoNyCcTMMOro OCTaTouHOrO AncbanaHca, r - MM;
(epe, Q) — nokasarenb Krnacca To4HOCTM GanaHCMpoBKM, MM/C;
m — Macca poTopa, Kr;
) — yrrnoBasi CKOPOCTb, COOTBETCTBYIOLASA MakCUMarbHON pabovel yacToTe BpaweHus poTopa, paa/c.

MpwumedaHue— lNpu ncnonb3oBaHun gaHHol HopMyrbl criegyeT o6paTnTb BHUMaHUE Ha TO, YTO AOMYCTUMBIN
OCTaTOYHbIN AncbanaHc Upe, 1 NnokasaTterb Knacca TOMHOCTH BanaHcupoBKy (epe, Q) BXOAAT B HEE C COOTBETCTBYHOLLMMM
€AUHMLAMN M3MEPEHUN.

A.3 Onpepenenve U, no pucyHky 2
Ons  3agaHHoOl pabodeli 4acTOTbl  BpalleHWs U 3a4aHHOIO Krnacca TOYHOCTM W3 pUCYHKAa A.2 Mony4aror:
€per = 8 r - MM/KL.
YMHOXast €per HA Maccy poTopa, HaxoAsT 3Ha4eHue AONyCTUMOFO OCTaTO4HOrO aucbanaHca:
Upe,: 8.3600 = 28,8-10% r- mm.

A.4 PacnpegeneHne oonycTUMOro oCTaToOMHOro gucbanaHca no nnocKOCTAM 3aAaHnsa AonycKa (MNOCKOCTAM
NoAWMMHUKOBY)

B cooTtBeTCTBUM € 7.2 JONYCTUMBIN OCTATOYHbIA AncGanaHc (nonyveHHbii B A.2) MmoxeT ObiTb pacnpegeneH no
NMOCKOCTAM MOALUIMIMHMKOBBLIX OMNOp criedylowmum obpasoMm:
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Uper Lg 28,6 -10° - 900

Upera=— ] = 2400 =10,7-10% r - mm;
UperLa 28,6 -10%. 1500
per A y
Uperg=— ] = 5400 =179 -10% r - mm.
JonycTUMBIR OCTaTOUHBIA YOENBHbIA
aucbanaHe per: r-MM/Kr
100000 ﬂ%
50000
N\ Q
N i\ 700
20000 — N\
N \ N 07
10000 = — =
“ L L] O
5000 &
\ \\ i~ \\
NN NG N
2000 N X
L N NI S ONTIN N
1000 Ny ‘07' NN -
N ‘\0 7 1 N
500 N\, _O¥_ N
\ 7' \ \
200 h M N \0 A N N \
N O N N
100 b/ \";\ ) \\ PN
NG B N ¥ _O‘I\
50 \NS» ‘Q\ N
N O\ \\
N N N
20 N N ) N
N N 3 ™\ N
10 =~ 8 r-MM/Kr t O\‘ AN b ‘\
- = == N ~
5
SN A}
2 N XV\ 1
NG
1 A N
0,5 N AN Y
~ N
0.2 ol N N
§ \\ \\ \
0,1 o N N
(=] AN ‘\
0,05 &
0,02 q
0,01 AN
20 50 100 200 5001000 5000 | 20000 | 100000

2000 10000 50000 200000
PaBoyasi YacToTa BpalleHus n, Mitn!

MpumeuyaHune— benbiM LUBETOM BblgeneHa obnacte napameTpoB, Hanbornee 4acTo UCMONb3yeMbIX Ha
npakTuke.

Pucyrok A.2 — lpumep onpeaenexHua e, € NOMOLLbIO pUCYHKa 2

pe

A.5NpepenbHO gONyCcTUMbIE 3HAYEHUA

TpeboBaHusi NoO 3HadeHusaM gonycTumoro aucbanaHca Ans MeXOonopHoro portopa (cm. 7.2.1) npuHumaroT
cneayoLwmn BUa;

Honyctnmoe sHaveHne He fomkHo npesbilate 0,7 Uy, : Upg, oy < 20,0 - 103 1 mm.

Honyctumoe 3HaueHue He JOrMKHO BbiTe MeHble 0,3 Upye i Upgyin 28,6 - 1031 - Mm.

A.6 PeaynbTat

Buako, 4to U, 4 Gonbue, vem Uy, min, @ Upg, g MeHbLIE, YoM Uy, .. MocKkonbky 06a pacueTHbiX 3HaueHnst
YOOBNETBOPAIOT 384aHHLIM OrPaHUYEHUAM, UX NPUHUMAKOT B KQ4ECTBE OKOHYATENbHbIX.
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MpunoxeHne B
(pekomeHayemoe)

Onpe.qeneHMe AonyCTUMOro octato4Horo AucGanaHca
n3 orpaHquanFl Ha cunbl B NOALWLUNMHUKOBLIX onopax

B.1 O6wue nonoxeHuns
OpHoln 13 3apady, pelaembix C NOMOLLBI0 GanNaHCUPOBKU, MOXET OblTb OrpaHuYeHne curl, AeNCTBYIOWLMX Ha NoA-

wunHukn (cm. 6.4.1). Ecnn 3agaHbl nNpegenbHble 3HAYEHWs TakMx cur, ux Heobxoammo npeobpasoBatb B 3HAYEHUS
ancbanaHcoB. TONbKO B Cry4Yae KeCTKUX (HENOABWKHbLIX) NOAWWMHWKOB AaHHOe npeobpasoBaHne MOXET ObiTb OCyLLe-
CTBIIEHO C MOMOLLLIO YPaBHEHUS ANsl LEHTPOBEXHOW CUIbI:

= 2.
UperA FA/Q ’
= 2
UperB FB/ Q7
rae Upe,A — [ONYCTUMBIN OCTaTouHbIM AncbanaHc B MITOCKOCTU NOAWNMHUKA A;
UperB — [OMNyCTUMbIN OCTaTOuYHbIN ancbanaHc B MIOCKOCTU NogLwwuvnHuka B;
F, — OOMNycTMMOe CUNOBOE BO3AEWCTBME Ha NOAWMWINHUK A, BbI3BaHHOE ancbanaHcom;
Fg — BonycTMMoe CuoBOe BO3AENCTBME Ha NOAWMNHUK B, BhisBaHHoe ancbanaHcom;
) — yrnoeasi CKOpPOCTb, COOTBETCTBYIOLLASA MaKCUMArIbHON paboudel YacToTe BpalLeHusl.

MpwnmeyaHwue — [peanonaraioT, 4TO BXoAslUME B YypaBHEHWE BENUYMHbLI M3MEPSIIOT COIMAacHO cucTeme
eauHny, CU no MCO 1000. O6bI4HO Npu pacqeTax UCMONb3YIOT 3HA4YEHUsT JOMYCTUMOrO OCTaTO4MHOro ancbanaHca, Belpa-
KEHHble B 3aaHHbIX eAMHULAX namepennin (cm. 4.6), — Ha 310 criegyeT obpalatb BHUMaHWE.

B.2 Mpumep

B.2.1 UcxogHble gaHHbIe ANA pacyeTa

Insi poTopa, oNMCaHHOTO B NPUNOXEHWM A, YCTAHOBIEHbI CleAyoWMe MaKCUMArbHO AOMNYCTUMbIE CUIbl B NOA-
LIMNHUKOBLIX onopax, o6ycrnoBneHHble ancGanaHcom:

- ana nogwwnyuka A: £, = 1200 H;

- 4na nogwwnyuka B: Fg = 2000 H.

B.2.2 Pacuet
HonycTumble ocTaTouHble AMcGanaHchl B NOCKOCTAX NOAWUIMHUKOB:

Fa 21200 _ 195 103 - m=122-10%F - mm:

U =
PerA™ (2 31422

Fs _ 2000 3 3
UperB: §=W=20,3-10 Kl - M= 20,3-10 r-Mm.

MpunoxeHne C
(cnpaBo4Hoe)

OnpegeneHne 4onycTUMOro octatouHoro gucGanaHca
U3 orpaHuveHuit Ha BUGpaLuIo

WcecnegoBaHusi AMHAMUYECKOTO NMOBEAEHWs poTopa B COCTaBe MallMHbI M BUBPaLMOHHOrO OTKNMKa, 06YCNOBMeH-
HOro AmMcHanaHcoM, Kak NpaBuno, TPebYIOT NPUMEHEHUS CNIOXHbIX, AeTanM3anpoBaHHbIX Modenel. Takol nogxog Tpeby-
eT yyeTa 60MbLIOro YMcna napaMmeTpoB U HE paccMaTpUBAETCsl HACTOSILLMM CTaHZapPTOM.

B page crny4aeB MoryT 6biTb MCNONb3OBaHblI YNPOLEHHbBIE MOAENW pacyeTa, 04HAKO KPpUTEPUU MPUMEHUMOCTU

TakMx MoZenel B HacTosiee BpemMs He paspaboTaHsbl.
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MpunoxeHne D
(pekomeHayemoe)

Onpe,qeneHMe AoONyCTUMOTO OCTaTO4YHOro auc6anaHca
Ha OCHOBe onblITa 3KcnnyaTtauuu

D.1 O6wume nonoxeHuns

MpeanpusaTne, cobpaBluee AOCTATOMHOE KONMMYECTBO AOKYMEHTMPOBAHHBLIX AaHHbIX, YTOOblI OLUEHWUTb Ka4eCTBO
6anaHCMpOBKM CBOEN MPOAYKLMWU, MOXET UCMONb30BATb CBOW OMbIT AMsl YCTAHOBMEHUSI AOMNYCTUMbIX 3HAYEHWIH, B TOM
yucre Korga U3MeHeHUe KOHCTPYKUUM MaluuH TpebyeT NpYMEHEHUst B HUX POTOPOB HOBOW KOHCTPYKLIMK.

D.2 Mo4Tn naeHTUYHbIe POTOpPbI

Jnsi HOBbIX POTOPOB, HE3HAYUTENBHO OTIMYAIOLWUXCA NO pa3MepamM OT paHee YCreLHO NPoXoAMBLUKMX Npoueaypy
6anaHcMpoBKK, MOTYT ObITb YCTaHOBIEHbI TE XX 3Ha4YeHWUs1 JOMYyCTUMOro aucbanaHca Anst TeX e NIockocTel 3afaHuns
Jonycka.

D.3 PoTopbl, 6n113kue no pasmepam

D.3.1 O6wume nonoxeHna

Insi HOBbIX POTOPOB, GNM3KKMX MO pa3Mepam K paHee ycnewHo NPoXOAUBLLMM Npoueaypy 6anaHcMpoBKW, 4ONYCTU-
Mble 3HAYeHWs MOryT ObITb MOMy4YeHbl pasHbiMK criocobamu, ABa U3 KOTOPbIX OMUCAaHbI HUXE.

D.3.2 UHTepnonauusa

Ha rpaduke (pucyrok D.1) nokaszaHa nony4YeHHasi OnbITHEIM MYyTEM 3aBUCUMOCTb AOMNYCTUMbIX 3HAYEHWUI OT pas-
MepoB poTopa (3Ta 0606WeHHan xapakTepucTuka BkrtovaeT B cebs Takme napameTpbl, Kak guameTp, macca, pa3suBa-
eMasli MOWHOCTL). Ha oCHOBe MOCTPOEHHON 3aBUCMMOCTU MOXET ObiTb MONyYeHO AonycTuMoe 3HadeHue aucbanaHca
NSl HOBOTO pOTOpa B COOTBETCTBWM C €70 PA3MepOM.

MpumeyaHune— [ns poTOPOB pasHbIX BUAOB MOXET NoTpeboBaTbCsl MOCTPOEHUE pasHbIX rpacuKoB.
Mony4eHHble NpeAenbHble 3HAYEHWS UCMONb3YIOT AN aHANOIMMYHO PaCMONIOXKEHHbIX MIIOCKOCTEN 3afaHns [do-
NyCKOB.

Honyck
A

A

m
o

Pasmep potopa
® — faHHble MO U3BECTHLIM poTopaM; [0 — pa3smep HOBOIO poTopa

PucyHok D.1 — WHTepnonsunoHHas kpveas anst JonycTUMbIX 3HadeHui gucbananca

D.3.3 PacuyeTHbIn cnocob

Ans psiga poTopoB 04HOIO BUAa MOXeT ObiTb MCMONb30BaHO NPaBUNo Nogobusl B OTHOLLEHMM UX Macc 1 pabo4mx
4yacToT BpauweHus (cMm. pasgen 5). JonycTuMblii ocTaTouHbIl gucbanaHc Uper npsIMO NPONOpUMOHaneH macce poTopa m
M 0bpaTHO NpOoNopLUMOHaNeH YacToTe BpalleHus n.

Honyctumbln octaTouHbIi ancbanaHe anst Hoeoro potopa U Ha OCHOBe CODpaHHbIX JAaHHbIX AMst OPYroro

per new
poTtopa Uper known MOXHO BBIMUCIUTBL MO hopmyne

U _ B Mpew  Pknown
er new = Yper known .
P P Minown  Pnew

Ecnu n3eectHo pacnpegeneHve gornycTMMOro ocTaTtovyHoro gucbanaHca no niockocTsaAM 3afaHus JoNycka, 3Tu
3Ha4YeHUs1 111 HOBOTO POTOpa MOryT ObiTb NOMYyYeHb! MO aHaNornyHbIM hopmynam.

Mony4eHHble NpeAenbHble 3HAYEHWS UCMONb3YIOT AN aHANOIMMYHO PaCMONIOXKEHHbIX MIIOCKOCTEN 3afaHns [do-
nycka.

D.4 PoTophi gpyroro Buaa

Mocne oueHkn pasHuLpbl B OYHKUMOHMPOBAHUM, KOHCTPYKLUUK, YCTAHOBKE HOBOIO POTOpa MOXHO 3a4aTb KOppEK-
TUpOBaHHble TpeboBaHus Anst AONYCTUMbIX 3Ha4YeHWl ancbanaHca, ogaHako 3Ta 3a4aqa HaMHOTO CIOXHEe pacCMOTPEH-
HbIX B HACTOSALWLEM NpuUroxxeHun u TpebyeT ropasgo Gonblero onbita v 3HaHuin. Hukaknx obwux pekomeHgaumii B gaH-
HOM Cry4ae NPUBECTU HemNb3sl.
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Mpunoxexnne E
(pekomeHayemoe)

I'IpaBMna nepecyeTa A40NYCTUMbIX OCTATOYHbIX Auc6anaHcoB
U3 MNJI0OCKOCTEen 3agaHus Aonycka B NJTOCKOCTU KOppeKuuu

E.1 O6wue nonoxeHus

Kak ykazaHo B 4.4 n 8.1, ponycTumble ocTaTtouHble aucbanaHcel pekoMeHayeTcsl 3a4aBaTth B creuuarnbHbIX nioc-
KOCTAX 3a4aHus gornycka (4acTto COBMafaloWwmx ¢ MITOCKOCTAMU MOALIMIHWMKOB), @ He B MNIOCKOCTSIX koppekumn. Ho ¢
Yy4YeTOM TOr0, UTO COBPEMEHHAasi NPakTuka GanaHCUpPOBKK 3a4acTyto TpebyeT 3HaHWs 3Ha4YeHUl gonycTumoro aucbanax-
ca (ganee — JOMNYCTUMbIE 3HAYEHWS) B MITOCKOCTSIX KOPPEKUMW, B HACTOSILLEM MPUIOXEHUU NMPUBEAEHbI HEKOTOpPbLIE
OCHOBHbIE NpaBuna nepecyeTa.

E.2 MNnockocTy KoppeKunm BHYTPY NIOCKOCTEN 3aaHWUA OOMNYCKOB

Ons cnyyasn, nsobpaxeHHoro Ha pucyHke E.1, cnocob nepecyeTta aHanoruyveH ykaszaHHomy B 8.3. B nnockocTsix
KOPPEKLMW YCTAHABMMBAIKOT TE XXe JOMNYCTUMbIE 3HAYEHWs!, YTO U B BrivkaiLlumMX NiocKOCTAX 3a4aHusi Jonycka:

Uperl = Uper A
Uper 0= Uper B
rae Uper, — [ONYCTUMbIN OCTATOYHBIA aucbanaHc B NIOCKOCTW Koppekuuu /;
Uper yy — AOMYCTUMBIA OCTATOMHBIA AncGanaHc B NnockocTi koppekuwm /f;
U, ey 4 — AONYCTUMBIA OCTATOYHBIA AMCOANaHC B NMOCKOCTU 3aAaHns Aonycka A,
L/,;er g — OONYCTUMbIN OCTATOYHbIN AMcBanaHc B NOCKOCTM 3apaHnsa gonycka B.

E.3 MNnockocTn KoppeKunmn CHapyXu NI1ocKOCTeN 3aaaHns AO0NYyCKOB
Ons cnyyas, n3obpaxeHHOro Ha pucyHke E.2, pekomMeHayeTcsh yMEHbWUTE JOMYCTUMOE 3HAaYeHWe MPOonopLymo-
HanbHO OTHOLLEHWIO MporeTa poTopa Mexay NoAWUMHUKAMMU K PACCTOSIHUIO MeXAy MIOCKOCTSIMU KOPPEKLWK:

_ L.
Uperl - UperA b’
_ L
Uper = UperB b’
rae Uper, — [ONYCTUMbIW OCTATOYHBIA auchanaHc B NIOCKOCTU koppekumu f;
Upe,,, — JOMNYCTUMbIA OCTaTOYHbIN AncbanaHc B NnockocTh koppekuun /f;
U,er 4 — BONYCTUMbIF OCTATOHHbIN AMCBanaHc B NOCKOCTM 3a4aHna Aonyckos A;
L/,;er g — BOMYCTUMBbIN OCTaTOYHbLIA AncBanaHc B NIOCKOCTY 3adaHns JOMNyCKoB B,

L — pacctoanve mexgy nogmvnHukamu poTtopa;

b — paccTosiHe Mexay MIocKoCcTsIMK koppekunn poTopa [ un /.
I i
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A, B — nnockoctn 3agaHna gonycka (MiockocTu A, B — NNnockocTv 3agaHua gonycka (nnocko-
NOALUMNHWKOB); /, /I — NIOCKOCTN KOppeKLMn CTV NOAWMNHKKOB); [, I/ — NNOCKOCTN KOppeK-
. 1
PucyHok E.1 — lNepecueT gns nnockocTen 4
KOPPEKUUN, PacnonoXeHHbIX mMexgy nnoc- PucyHok E.2 — lMepecyeT ans nnockocTen
KOCTAMW 334aHus Aonycka KOPPEKLUNK, PaCMONOXEHHbIX CHAPYXu

E.4 Bonee cnoxHbie cny4yan B3aMMHOIO pacronoXeHusi NIocKocTen

Onsa poTopoB ¢ 6onee CNOXHbIM B3aVMHbIM PacnonoXeHWeM NNoCKOCTeN NPOCTLIX NpaBwun nepepacrnpegeneHus
JOMNYCTUMbIX 3Ha4YeHUI Ha cywecTByeT. B 3ToM cnyyae gonycTumble ocTaTouHble gucbanaHchl pekoMeHayeTcsl yeTaHas-
NMBaTb B MIOCKOCTAX NOALWWMHWUKOB (CM. 4.4).

19



roCT UCO 1940-1—2007

MpunoxeHne F
(cnpaBo4Hoe)

CBepgieHUs 0 COOTBETCTBUU MeXrocyaapcrtBeHHbIX CTaHOApPTOB
CCbINMOYHbIM MeXAYyHapoOAHbIM CTaHAAPTaAM

Tabnwuua FA

0O603HavYeHne N HaUMeHOBaHne CreneHb 0O603HavYeHne N HaUMeHOBaHne
MeXAyHapoaHoro craHgapra COOTBETCTBUA MEXrocy4apCTBEHHOrO ctaHaapTta
MCO 1000:1992 NEQ MOCT 8.417 — 2002
«Eannnubl namepernni CA n pekomeHgaumm no npume- «locypapctBeHHas cuctema obecneve-
HEHMIO KPaTHbIX UM JONBHBIX €4WHNL, @ TakKe HEKOTO- HUSI eaVMHCTBa U3MepeHuin. EguHuubl Be-
PbIX OpYIMX eAWHWL, U3MEPEHUIY TINYNH»
MCO 1925:2001 NEQ FOCT 19534 — 74
«Bubpauus. banaHcupoBka. TepMuHbI U onpeaeneHns» «banaHcnpoBka Bpawarowmxes Ten. Tep-
MUWHbI»
NCO 1940-2:1997 IDT MOCT NCO 1940-2 — 99
«Bubpauus. TpeboBaHus k kadecTBy HanaHCUpPOBKK Xe- «Bubpaums. TpeboBaHus k kavecTBy ba-
CTKMX poTopoB. Yactb 2. lMorpewHoCTU onpeaeneHus NAHCMPOBKK KECTKUX POTOpOB. YacTtb 2.
auncbanaHcar YyeT NorpeLHOCTEN OLEHKN OCTaTOYHOro
aucbanaHca»
NCO 2953:1999 MOD MOCT 20076 — 2007 (MNCO 2953:1999)
«Bubpauus. CtaHkn 6anaHcupoBoUHble. XapakTepucTu- «Bubpauus. CtaHkn GanaHCUpPOBOYHbLIE.
KU U MEeTOAbl X NPOBEPKU» XapakTepuUCTUK1 U MEeTOZbI UX NPOBEPKN»
MCO 8821:1989 MOD MOCT 31322 — 2006 (MNCO 8821:1989)
«Bubpauus. banaHcuposka. CornalweHve o6 yyeTe BNu- «Bubpauus. TpeboBaHust k 6GanaHCUpPOB-
SIHUST LUNOHKM Npn 6anaHCcUpOBKe BaroB W HacaXuBae- Ke 3remMeHTOB poTopa, cobnpaeMbix ¢ no-
MbIX getaneny MOLLBIO LUMOHKMW»
NCO 11342:1998 MOD FOCT 31320 — 2006 (MNCO 11342:1998)

«Bubpauusi. Metogbl 1 kputepun 6anaHCcMpOBKU TMOKNX
pOTOPOB»

«Bubpaums. Metogpl 1 kputepun Ganax-
CUPOBKM TMOKNX POTOPOB»
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[1] UICO 2041:1990
(ISO 2041:1990)
[2] UCO 14694:2003

(ISO 14694:2003)

rocCT UCO 1940-1—2007

Bubnuorpadun

Bubpaums n ygap. TepMuHbl U onpeaenexHns

(Vibration and shock — Vocabulary)

BeHTunsTopel NpoMbiwneHHble. TpeboBaHWs k kavecTBy 6anaHCMPOBKM 1 NPOU3BOAMMOMN
BUGpaummn

(Industrial fans — Specifications for balance quality and vibration levels)
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Kniouesble criosa: GanaHcUpoBKa, POTop, XEeCTKUIA poTop, AuchanaHc, 0cTaTouHbIN AMcGanaHe, oLeHKa
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