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BBegeHune

BanaHcupoBka npeacTasnseT coboit npouecc NpPoBepKU U, NpU HeOBXOANUMOCTU, KOPPEKTUPOBKM pac-
npeaeneHus Macc potopa ¢ Lierbio 4oBUTLCA Toro, YTobbl OCTaTouHbIN AucbanaHc poTopa, a Takke cosaaBae-
Mble UM BUBpaums Land (onop) potopa v cunbl, BO3ASUCTBYIOLLME Ha OMOpPY, He BLIXOAWIN 3@ YCTaHOBINEHHbIe
npepnensl. MHorve poTopkl nNepe/l yCTaHOBKOW Ha COBCTBEHHBIE ONOPLI ypaBHOBELUMBAIOT Ha cneLuansHoM 6a-
naHcmMpoBoYHOM o6opyaosaHun. Ecnu ke 6anaHcupoBovHoe 06opyaoBaHue HeAOCTYMHO UMK B Cryyasix, Kor-
[a nocne ycTaHoBKW poTopa TpebyloTca AoNoNHUTeNbHbIe paboTbl NO ero A0BOAKE, TO NMPUMEHSIIOT NpoLeayphl
6anaHcUpPOBKN poTopa Ha MecTe.

BanaHcupoBKy Ha MecTe OCyLLEeCTBAAIT B COBCTBEHHBIX onopax (NoawwumnHuKax) potopa.

MpeumyulecTeoM 6anaHCUPOBKU Ha MeCTe SIBNAETCA TO, YTO POTOP ypaBHOBELLUBAOT B pabo4nx ycno-
BuaX. Mpu 3ToM HeT HeoBXoAMMOCTN NPUHUMATL BO BHUMaHWE Kak AuHamudeckue CBOICTBa onop, Tak U BNus-
HWe Aapyrux 4YacTei Banonposoaa. CyllecTBEHHbIMWU >Xe HeAocTaTkaMW [aHHOTO MeToda SBMSoTCA
OrpaHnM4eHHOCTb AOCTYNA K POTOpY, a Takke HeoBXxoAMMOCTb B nNpoLecce 6anaHCUPOBKY OCYLLIECTBAATH NYCKA
MalLUWHbl, Ha KOTOPOWN POTOP YCTaHOBIIEH.

OrpaHn4YeHHOCTb A0CTYNa MOXET MOBMNUATL Ha BLIBOP NMOCKOCTEN KOppeKLun, a HeobxoanuMocTb Npo-
BHbIX MYCKOB MaLUWHbI MOXKET OTPpULLATENbHO CKa3aTbCsl Ha 3KOHOMUYECKON 3¢hheKTUBHOCTU ee aKcnnyaTaLmu.
B cny4ae cunbHo passuToro AncbanaHca orpaHudeHuns Ha BbIGop MNOCKOCTeNn KOPPEKLIMN 1 KOPPEKTUPYIOLLIMX
Macc MOTyT MPUBECTU K TOMY, 4TO pOTOP He yAacTCsl ypaBHOBECUTL B TPEBYeMON CTeneHu.
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M E X T OCVYAOAPG CTUBEUHHUB H C TAHDAOAPT

Bu6pauus
BAINNTAHCUPOBKA HA MECTE POTOPOB BOJbLUUX U CPEOHUX PASMEPOB
Kputepuu u Mepbl 6esonacHocTu

Mechanical vibration. Balancing of medium and large rotors in situ. Criteria and safeguards

HOarta seegenunss — 2014—11—01

1 O6nacTb NpUMeHeHusi

HacToawwin ctaHgapT ycTaHaBNMBaeT PYKOBOACTBO MO NPUMEHEHWI0 MeToAoB GanaHCMpoBKN pOTOPOB
BOMbLUMX U CpeaHNX Pa3MepoB NPU UX YCTAHOBKE B COBCTBEHHBIX OMopax Ha MecTe akcnnyaTauuu, Bkovas
onpegeneHne ycnosuin UCNbITaHWA, Ucnonb3ayemoro obopyaoBaHua, mep 6esonacHoOCTM U cnocoboe npea-
CTaBMEHNA pesynLTaTos.

Hacroawmi ctaHaapT MOXeT ObITb UCMOMb30BaH Npy 3aKknio4YeHUn 4OTOBOPOB Ha NpoBeaeHue GanaHcu-
POBKMU.

Hacroawuia ctaHaapT He ycTaHaBNMBAET METOAbLI pacyeTa KOPPEKTUPYHIOLLMX Mace No pesynsrataM ns-
MepeHuin BubpaLun.

MpwuMeyaHne— HecMOTps Ha TO YTO HACTOALMIA CTAHAAPT PACNPOCTPAHAETCA TONBKO HA POTOPLI 6OMbLIMX U
cpeaHuUX pa3mepoB, OCHOBHbIE MPUHUMMNEI 6aNaHCUPOBKYW, YCTaHOBMEHHbIE B HEM, MOTYT 6bITb MCMONBb30BaHbI TakKe AN
6anaHCMpOoBKY POTOPOB MarbixX pa3mMepoB Npy HEOBXOAUMOCTY NOAAEPKaHWS! MAroro ypoBHsi BUBpaLum 1 NpaBuIibHOTO
pacnpegenexus macc.

2 HopmaTuBHbIe CChINKK

B HacTosiLleM cTaHgapTe MCMoNb30BaHbl HOPMAaTMBHbIE CChISIKWA Ha crneayrolme cTaHaapThbl:

ISO 1925:2001 BubGpauus. BanaHcuposka. TepMuHbl 1 onpeaeneHuns

ISO 1940-1:2003 Bubpauus. TpebosaHUs k kadecTBy 6anaHCUPOBKM XXeCTKMX poTopo.. YacTs 1. Onpe-
AeneHve gonyctumoro gucbanaHca

ISO 1940-2:1997 Bubpauus. TpeboBaHUs k kayecTBY GanaHCUPOBKU XXECTKMX poTopoB. YacTs 2. Mor-
pelHocTM onpedeneHunst gncbanaHca

ISO 2041:1990 Bubpauus v yaap. TepMuHbl U onpegeneHus

ISO 2954:1975 Bubpaums MalnH ¢ BO3BpaTHO-MOCTYNAaTENbHLIM U BpallaTenbHbIM ABKeHneM. Tpe-
6oBaHuWsA K cpedcTBaM U3MepPEeHUIA ANA OLEeHKU BUBPALIMOHHOTO COCTOAHMS MalLIWH

ISO 7919 (Bce yactu) Bubpauus. OueHka BUGpaLMOHHOTO COCTOSIHWAS MaLLMH NO pesynsTaTtaM namepe-
HWA BUBpaLMK Ha BpalLatoLMXCA Banax

ISO 10814:1996 Bubpauus. MoasepKeHHOCTb 1 YYBCTBUTENBHOCTbL MaLUWH K AucbanaHcy

ISO 10816 (Bce yactu) Bubpauusa. OueHka BUEpaLMOHHOTO COCTOSIHMS MaLUWH Mo pesynsTaTam name-
peHuin BUbpaLmMn Ha HeBpaLLAIOLLMXCS YacTax

ISO 10817-1:1998 CucTtembl n3amepeHmuin BUGpaLmnm BpallaroLmxcs sanos. Yacts 1. MamepeHuns oTHo-
cuTenbHon 1 abcontoTHoM BUGpaLMM B paamanbHOM HarpasrieHnm

3 TepMuHbI U onpeaeneHus

B HacTosileM cTangapTe npumeHeHbl TepMuHbl no 1ISO 1925 1 ISO 2041,

W3paHve ocpmumnansHoe
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4 BanaHcMpoOBKa Ha MecTe

4.1 O6wune nonoxeHus

Mpu GanaHcUpPOBKe HA MecTe KOPPEKTUPYIOLLME MaCcChl YCTaHABINUBAIOT Ha POTOp B onpeaeneHHbIX A0C-
TYNHBIX MecTax. B pesyrstaTte 8Toi Npoueaypbl 40GUBAOTCS CHKeHUS konebaHuia Bana uiv onopel 10 3aaaH-
HbIX Npegenos, YTobbl o6ecrnevnTs GesaBapuitHyio paboTy MalUHLI B TeHeHWe BCEro XU3HEHHOro LnKNa.

Mpunmeyanune— B HekoTOpbIX cny4asx ogHOKpaTHas 6anaHcMpoBka mMawmH, 06naaaloLmMX NOBLIWEHHOW Yy-
BCTBUTENBHOCTBIO K gucbanaHcy, He MoxeT o6ecrneunTb HU3Kkoe 3HaqdeHne Bubpaunn B TeUEHUe BCEIO CPOKa 3KCNnyarta-
ummn. 310 ocobeHHO cnpaBeanveo, eciu MallmHa paboTaeT Ha yacToTe, 6nmM3kon K 06nacTu OCTporo pe3oHaHCHOro Nuka
(cm. ISO 10814), a Takxke ecnu gncbanaHc MalWHbI 3aBUCUT OT ee Harpy3ku.

Kak npasuro, npy ucnonb3oBaHnu WTaTHoro obopyAoBaHUA Ha MecTe 3KcryaTtaLyM MalluHbl UMeeTca
MeHbLLIE BO3MOXHOCTEN ANs U3MepeHuii 1 06paboTku AaHHbIX, YeM npu 6anaHcupoBke Ha cneunanbHoM 6anan-
cvpoBoYHOM obopyaosaHun. MosToMy HeobxoaMMocTb NpoBeaeHUst 6anaHCUPOBKU Ha MecTe MOXeT noTpe6o-
BaTb WUCMONb30BaHWs AOMONHUTENbHOMO 06opyaoBaHus. Myck potopa ¢ YCTAHOBNEHHBIMU KOPPEKTUPYHOLWMMU
mMaccamMu noTeHUWanbHo onaceH AN nepcoHana, uto TpebyeT NPUHATUA cneumasnbHbIX Mep.

4.2 OcHoBaHuA ANA npoBeaeHUA 6anaHCUPOBKUA Ha MecTe

4.2.1 XoTa oTAenbHbIA POTOP MOXET BbiThb YAOBNETBOPUTENBHO YPaBHOBELLIEH HA HU3KOCKOPOCTHOM UK
BbICOKOCKOPOCTHOM HanaHCMpOBOYHOM CTaHKe, Nocre ero ycTaHOBKM Ha MalLMHY B cOCTaBe Barnonposoaa Mo-
XeT noTpebosaTtbes NpoBeAeHe AoMNoNHUTeNbHOM BanaHcnpoBknu. 3To 06ycNoBnNMBaeTCs pasHbIMA YCIIOBUA-
MW BpaLleHUs poTopa B peanbHOW MallnHe U Ha 6anaHCUPOBOYHOM CTaHKe, B TOM YMCHe:

- pasHbIMU AUHaMWUYECKUMN XapaKTepUCTUKaMm ornop poTopa Ha MalunHe v 6anaHCUPOBOYHOM CTaHKe;

- HETOYHOCTbIO COOPKN NPU YCTAHOBKE pOTOpa Ha MalLUHY;

- HaMM4MeMm 3MeMeHTOB, KOTOpbIE He MOTYT OblTb YpaBHOBELLEHbI A0 UX COOPKY;

- n3smeHeHvem gucbanaHca poTopa B pearibHbIX YCNosuax paboTkl MaLIMHBI.

4.2.2 BanaHcuMpoBKa Ha MecTe MOXeT noTpeboBaTbCa ANs KOMMNeHcaLUM U3MeHeHUIA COCTOSAHUA poTopa
B npoLecce ero akcnnyaraumu, Takux kak:

- U3HOC;

- yTpaTa HEKOTOPbIX YaCTeln KOHCTPYKLMA, Harnpumep NPOTUBO3PO3NOHHBIX NONACTHBLIX HAaNMAaBOK;

- UI3MeHeHWe B3anMHOro pacrosnoXeHns U 3aMmeHa yacTeil potopa B NpoLecce peMOHTa;

- CMellieHne aremMeHToB Banonposoaa (MydT, AUCKOB rasoBbIX TypOWH, KOPOTKO3aMbIKaOLWMX Konew,
ACUHXPOHHBIX ABUraTenei).

MpuMeyaHwue— OBbMHO NONATKV POTOPA YCTAHABNMBAIOT MOCIE X COBMECTHON BanaHCcMpoBKY, 0gHaKO Npu
3ameHe HEKOTOPOro Ymncna JIONaToK YPaBHOBELLEHHOCTb POTOPAa MOXET BbiTb HapyLLeHa.

4.2.3 [ononHuTensHas 6anaHcMpoBKa Ha MecTe MOXeT ObITb 0OYCNoBreHa Takke PAAOM TEXHUYECKUX
N SKOHOMUYECKNX MPUYNH, TaKNX KakK:

- OTCyTCTBME HanaHCUPOBOYHOIO CTaHKa;

- 3KOHOMMYecKasl HEBbIFOAHOCTb NpeaBapuTenbHOW GanaHCcUpPOBKM Ha 6anaHCMPOBOYHOM CTaHKE;

- 3KOHOMMYecKas HeBLIMOAHOCTb AeMOHTaXa MaLUMHbI M TPaHCMOPTUPOBKX poTopa Ao 6anaHcUpoBOYHO-
ro obopygosaHus.

4.3 LUenu 6anaHCUPOBKU Ha MecTe

3afaveln 6anaHCMpOBKN ABMNSIETCSA CHIDKEHME BUBpaLn 0 YPOBHS, NMO3BOSISIIOLLETNO OCYLUECTBNSATL A0M-
roBpeMeHHYHo 3KCryaTaumio MalumHbl. [ns 60nbWUIMHCTBA MalLvH NpeaenbHble 3HaueHns Bubpauum yctaHaBs-
nuBatoT MMBO Ha OCHOBE NPaKTUKX UX 3KCnyaTaun1, mibo ncnonb3ys pekomeHgaumm ctaHgaptos ISO 10816
1 1ISO 7919 B oTHOLLIEHWUN BUBpaLMK, COOTBETCTBEHHO, Ha HEBpaLLAOLLIMXCA YacTsAX U Ha Banax.

Ecnu nepeoo4vepenHoro BHUMaHus Tpebyet gucbanaHc potopa, To ero nocpecTsoM banaHCUpOBKU He-
06X04NMO YMeHbLUNTL A0 AoNyCTUMBIX npeaenos (cm. 1ISO 1940-1).

5 KpuTepuu npoBeaeHus 6anaHCUPOBKM Ha MecTe

MalUvHbl B HOpMarbHbIX paBourx yCroBMsiX U Npyu M3MEHEHUAX YacToThl BpalLeHUs poTopa (B pesyrib-
TaTe NpoBedeHNsi PEMOHTHBIX UK NyCKo-HanagovHbIX paboT) MoryT UMeTb HeQOMYCTUMO BbICOKYHO BUBpaumio,
npeBbILaoLLYyto Npegenkl, YCTaHOBNEHHbIE Ha OCHOBE OfbiTa 3KCnfyaTauuu, YCroBUin AoroBopa UnnM ucxoaa
13 pekoMeHdaLunin ctaHgapToB (Hanpumep, cepuid ISO 10816 n 1SO 7919). Bo MHOIMMX CriyMasix CHU3UTb BUbpa-
LMo 40 OOMYCTUMOro YPOBHS No3BonsieT 6anaHCMpPOBKa Ha MecTe.
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Mepen npoBeaeHem GanaHCUPOBKU HEOBXOANMO BLIICHUTL, UMEETCS MW AOCTYN K TakUM NIIOCKOCTSAM
KOppeKLmM, YTOBbI YCTaHOBMEHHbIE B HUX MacChl MOITIM CYLLECTBEHHO MOBMUATL HA BUGpaLMIO MaLlUMHLI, NMo-
CKOMbKY BCMEACTBME OrpaHUYeHHOCTU AOCTYMHBIX NIOCKOCTEN KOPPEKLMM 1 TOYeK U3MEePeHUid Ha MaluuHe B
cBope npouepypa BanaHCcMpoBKM Ha MecTe MOXeT cTaTb HeaddekTUBHONW. PekomMeHOYeTCs U3yunTb OnbIT
npeaplaywmnx 6anaHcupoBok. MHorga TpebyeTcs NpoBedeHWe ModansHOro aHanuaa. MpucTynats K nposeae-
HUIO GanaHCUPOBKN Ha MeCcTe crieayeT TOMbKO NP BbINCMHEHWN CreayoLMX YCIOoBHIA:

- MPWUYMHBI NOBLILLEHHO BUGPaLIMK U3BECTHBI, M HET apyroro agpdeKkTUBHOrO cnocoba 1x ycTpaHeHus;

- aHanWa nokasblBaeT BO3MOXHOCTL Ge3onacHoi 1 achchekTnBHoi GanaHcUPOBKY Ha MecTe;

- B HOpManbHOM 3adaHHOM pexume paboTbl MaLUMHBl BEKTOP BUGpaLMM ocTaeTcs CTabunbHbIM;

- CYLLeCTBEHHOW cocTaBnsitoLLeil BUGpaLum ABnNseTcs BUGpaL st 0GOPOTHOMN YacToThl (MOCKOMBKY TOMBKO
3TY COCTaBAOLLYIO MOXHO YMEHbLUNTL B peaynbraTe 6anaHcupoBki).

B ocobbix cnydasx, koraa o6opoTHas cocTaBnstowas BUGpaLmm UsMeHsieTca B npoLecce HopManbHON
paboTbl MalUWHbl (Hanpumep, BcreacTBMe TeMnepaTypHoro nporuba poTopa reHepatopa), gobasneHue Kop-
PEKTUPYIOLLMX Macc NO3BOMSIeT ONTUMU3UPOBaTb BUGPALMOHHYHO XapaKTepUCTMKY MalluHbl B Npolecce ee
akcnnyaralmu. MHoraa MOXHO A0MYCTUTL MOBLILLEHHbIE 3HaYEHWs BUGpaLMM B PeXUMe MakcUManbHO M yacTo-
Tbl BpaLleHusi 6e3 Harpysku, YToGbl MOMYYNUTL NPUEMIIEMbIE 3HAYEHUS MOA MOTHON HarpyaKoi.

MpumeyaHune—EcnmpaboTa MalWnHbI XapakTepuayeTcsi HeNMMHENHOW 3aBUCUMOCTBIO OT AncbanaHca, To Jo-
BaBneHne KOPPEKTUPYIOLLMX MacC MOXET NOBMNUATb Ha ApYyrve CoCTaensiowme BUGpauum, BKIIoYas ee rapMOHVKU U cy6-
rapMOHWKM.

MpU4nHOR NoABMNEHNs BUGPaLMM 0BOPOTHON YaCTOTEI MOTYT 6biTh APYrie UCTOYHKA NOMUMO AncGanan-
ca (Hanpumep, curbl F’MAPaBNUYECKON UMK 3NeKTpUYEcKol Nprpoabl). Bknag B aTy cocTasnstoLyo Bubpaumm
MOTYT AaTb 1 AedekTbl c6opKu, HanpuMep HECOOCHOCTL BANOB MM NEPEKOC NOALWMMHUKOB. B 3ToM cnydae,
KaKk npasuno, 4o6UTbCA CyLlecTBeHHOro addekTa NocpeacTBOM GanaHCUPOBKA HEBOSMOXHO, MOCKOMNbKY Ga-
NaHCcUpoBKa NO3BOMUT CHU3UTL BUBPaLIMIO 4Nt KOHKPETHOM YacToThl BpalleHUs!, Npu 3TOM Mackupys Hanuiune
APYr1X gedeKToB MallnHbI.

N3meHeHUs1 BekTopa BMOpaLWmM AOMKHbI BbITb 4OCTATOYHO CTABUBHBIMUA U TakuMu, YTOGLI amnnuTyaa
3TUX N3MEHeHMIA Bblna HesHauuTenNbHa Mo CpaBHEHWUIO C aMMNUTYA0M BekTopa Bubpauun.

6 Mepbi 6e3onacHoCTH

6.1 OOLKe nonoxeHuUs

BanaHcupoBka Ha MecTe AomkHa BbiTb BBIMOMHEHA TOMLKO KBANUULMPOBaHHBIM NepcoHanoM, BKIo-
Yyasi NpeAcTaBUTENeN UCNONHATENS U 3aKasduuka, NOHUMALOLLMUX NOCTIeACTBUASA YCTaHOBKU Ha poTop NPOGHBIX 1
KOPPEKTUPYHOLLIMX MacC 1 UMEIOLLMX OMbIT 06CNyXUBaHUS MaLLUHBI, B COCTaB KOTOPOiA BXOAUT YpaBHOBELLUBA-
eMblil poTop. HecobnioaeHne atoro TpeGoBaHUA MOXET NPUBECTA K MOBBILLEHHOMY PUCKY MOBpEXAeHUs Ma-
LUMHBI U MOMYYeHNS TpaBM 06CnyXBaIOLWMM NepCoHanom.

6.2 Be3aonacHoCTL NepcoHana, paboTalowero B6NU3n BpaLyaloLerocst Bana

Bo Bpems npoeeaeHWs 6anaHCMpPOBKM Ha MecTe MallMHa paboTaeT B creLuanbHOM PeXuMe, J0MNycKaro-
Lem JoCTYN K BpallaloLMMCs YacTam A4S YCTAHOBKA Ha HUX NPOBHBLIX U KOpPeKTUpYowmx Macc. Moatomy
AaHHylo npoledypy Heo6XoaUMo BLINOMHATL B CTPOrOM COOTBETCTBUM C UHCTPYKLMel no BesonacHocTy, rae
yKasaHbl Mepbl, MO3BOMSAIOLLME NPUOCTAHOBUTL PaGoTy MalLiMHLI B MOMEHT [I0CTYNa K Hell epcoHana, a Takke
npaBuna UCMonb3oBaHNA BCrnoMoraTesibHoro 060pyA0BaHUs, UCKIIOYAIOLLIME €r0 KOHTAKT ¢ BpallalouMmMes
Banom.

6.3 Pexum paboTbl MawuHbI Npyu 6anaHcupoBKe

B npouecce 6anaHcUpoBKX HA MeCTe MalUMHa NOABEPraeTcsl MHOrOKPaTHBIM Myckam 1M 0cTaHOBaM, 4To
MOXeT GbITb CBA3AHO C Harpyakamu, HexapakTepHbIMU Anst paboThl MaLMHBI B HOPMarbHbLIX YCroBusix. Bos-
MOXHOCTb paboThl MaLlHbLI B AaHHOM pexxume TpebyeT NposeAeHUs creLmanbHOro aHanusa (npumep Takoro
aHanvsa 4ns MaliH HeKOTOPLIX KNaccoB NpueeaeH B NpunoxeHun A). Heobxoaumo yBeauTsesl, YTO MHOTOK-
paTHble MYCKU WU OCTAHOBbI He MPUBEAYT K YXYALEHUIO HafleXHOCTM U COKPALLEHWUIO CpoKa 3KCrryartaLmm
MaLLUHBI.

6.4 YcTaHOBKa KOppeKTUpPYIOLWUX Macc

Mpu gobaeneHn Npo6HLIX 1 KOPPEKTUPYIOLLMX Macc HeoBxoaumMo y6eanTbea B UX HaieXHOM 3akpenne-
HWK, MO3BOMAOLLEM MPOTUBOCTOATL Pa3BUBAEMON LeHTpoBexHon cune. Koppektupyiollime Maccebl, Gyay4n
pasMeLleHHEIMW Ha poTope, He AOSMKHBI MellaTb HopMarbHoi paboTe MalliMHbL (Hanpumep, He 3aaeBaTth BO
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BPeMS BpalleHUsa cTaTopHble 3MeMeHThl MalluHbl MPW TENMOBOM pacluMpenrnn potopa). Ecnv nopsaok ycTa-
HOBKM KOPPEKTUPYIOLIMX MacC YykasaH B WHCTPYKUMM W3rOTOBUTENs, TO OaHHYH YCTaHOBKY creayeT
OCYLLECTBATL B COOTBETCTBUW C 3TOW UHCTPYKUMEN.

Ina kpenneHns KopPeKTUPYHOLLMX Macc 4acTo UCMoNb3yoT 6ONTOBLIE COeANHEHNS UK cBapky. CriegyeTt
y6GeauTbes, YTo NpoLiecchl CBAapKX UM HapesaHUa 0TBePCTUIA Nod GONThI He NPUBEAYT K yXYALEHUIo TeXHUYec-
KOro COCTOSIHWSA 3MIEMEHTOB POTOpa, Ha KOTOPbIE YCTaHABIIMBAIOT KOPPEKTUPYIOLLME MacChl, UIA K noTepe M1
(pyHKLMOHAMBHBIX CNocoBGHOCTe! (Hanpumep, No oTeoay Tenna). Mpu oleHke HaAeKHOCTU KpernsieHUs Koppek-
TUPYIOLLMX Mace criedyeT Takke NpUHUMaThb BO BHUMaHWe YCNoBus cpeabl (TemnepaTtypy, XMMu4eckuiA cocTas
aTmocdepbl), Npu KOTopbIX ByaeT paboTaTb POTOP.

Mpwu ycTaHOBKE KOPPEKTUPYIOLLIMX Mace credyeT UCXOAWUTb U3 MPUHLMNA, Y4TO uX obLLas Macca B Kaxaon
MAOCKOCTU KOPPEKLMM AOMKHA, MO BOSMOXHOCTU, BbITb MUHUManbHOM. Mo3TOMY ecnu B IaHHOM NITOCKOCTU MO
uToram npeablayLumx 6anaHcMpoBoK yke Gblnn pasMeLleHbl KOPPeKTUPYHoLIME Macchl, TO crielyeT paccMoT-
peTb BO3MOXHOCTb X 00 beaAMHEeHUs C TeMU, YTO JOMKHbI GbiTb YCTaHOBINEHbI B pesyrbTaTte nocneaHein 6anax-
CUPOBKM. DTO He OTHOCUTCA K MaccaMm, yCTaHOBKa KOTOPLIX MpecnefoBana cneuvanbHblie Lenu (HanpuMep,
YypaBHOBECUTb KOHKPETHBIN ANCK UM HEUTPanM30BaTb SKCLEHTPUCUTET OCHOBaHMSA NonacTu).

6.5 Mepbl 6e3onacHOCTU ANA OTAENbHbIX KNAcCOB MaLUUH

PasHoobpasne KOHCTPYKLMIN MaluWH He MO3BONSET YCTaHOBUTL ANlsl HUX eguHble TpeboBaHus besonac-
HocTW. HekoTopeble o6wwme TpeboBaHmsa 6e3onacHOCTU paccMoTpeHbl B 6.2—6.4. B npunoxeHun A gaH npumep
onpeaeneHns TpebosaHnin 6esonacHOCTW ANs MalWH oTAeNbHbIX kinaccoB. OAHaKo Kakablil KOHKPETHBIA Cry-
yan 6anaHcUpPOoBKM A5t KOHKPETHOW MaLUMHbI U KOHKPETHbLIX YCIIOBUIA ee NpuMeHeHusi TpebyeT uHaMBMAayanb-
HOro noaxoAa K oLeHke Mep 6e30MacHoCTH.

7 U3mepeHus

7.1 CpeacTtBa usmepeHuin Bubpauum

MeTog oueHkM B1ubpaLmmn No M3MepeHnsamM HenocpeACTBEHHO Ha BpaLlaloLWmMxcs Banax AormkeH cooTee-
TcTBOBaTh ISO 7919-1, a cpeacTBa n3mepeHuin — yaoBneTBopsitb TpebosaHuam ISO 10817-1. Metoa uamepe-
HWA C WCNOMb3OBaHWEM [OATYMKOB, YCTaHaBMMBAEeMbIX Ha CTATOPHBLIX YacTsX, AOMKEeH COOTBETCTBOBATb
TpebGosaHuam ISO 10816-1, a cpeacTsa U3MepPeHUn — yaoBNeTBOPATL TpebosaHuaM ISO 2954. inanasoH
YacToT U3MEPUTENBHON CUCTEMBI JOMKEH OblTb AOCTAaTOYHO LLUMPOKUM, YTOObI OXBaTUTbL BCE BO3MOXHbIE Yac-
TOTbl BpaLleHWs, Ha KOTOPbIX MallMHa AomkHa BbiTb ypaBHoBeweHa. Jatyuku Bubpauumn ycTaHaBnMBaioT B
TouKaX, rae addeKkT OT BHECEHWUS KOPPEKTUPYHOLLMX Macc MOXET ObITb 3ameTeH.

[ns Bana c ynpyroil onopoi Hanny4Lwuii pesynbTaT AatoT, Kak Npasuno, U3MepeHUs Ha HeBpallatoLmMxca
yacTsx. B criyyae xxecTkolh onopbl Gonee YyBCTBUTENBbHLIMU ABMSAOTCSA AATYNKA OTHOCUTESNbHBIX Nepemellie-
HWI Bana. Ecnu ana nsmepeHunin oTHOCUTENbHbIX kKonebaHWii Bana MCnonb3ykoT 6eCKOHTaKTHbIE BUXPETOKOBLIE
AaT4YMKK, TO NX BbIXOAHON CUrHaM MOXeT ObITb UCKaXKeH BCNEACTBUE MEeXaHUYEeCKUX UK SNeKTpudeckux bue-
HWA Bana. Ecnin 3T nomexu cyLLecTBEHHO BNUAIOT Ha CYATLIBAaEMble NoKasaHUs, TO ANs UX yCTpaHeHUsl Heo6-
XOOMMO BBECTU COOTBETCTBYlOLLME MOMpaBkA. M0 BO3IMOXHOCTA MNPUMEHSIIOT U3MepPeHUs abCOMIOTHBLIX
konebaHuiA Bana, KOTOpbIe NO3BOMSAOT ONpedennTb NOMOXeHWE Bana B KaXablil MOMEHT BpEMEeHN HE3aBUCUMO
oT BuBpaLum onop.

CraHpapTtel cepun ISO 7919 n ISO 10816 ycTaHaBnNMBatoT pekoMeHayeMble NpeaerbHble 3Ha4eHUs! BUD-
paLun B LUIMPOKOM AManasoHe YacToT AN MalluH, paboTatoLumMx B cTauMoHapHOM pexxuMe. OgHako 4ns npose-
AeHus GanaHcupoBky obopydoBaHWe ANs U3MepeHWn BUBpalun AofmkHo o6nagaTb AONONHUTENbHLIMU
pYHKLMOHAMNbHBIMA BO3MOXHOCTSAMU: BblAEMNATL COCTaBNsoLWYyo BUOpauum (amnnuTyay 1 ¢asy) Ha yactote
BpaweHuns. Kpome Toro, B ctaHgaptax cepuit ISO 7919 1 ISO 10816 npeaycMoTpeHbl n3MepeHns B paavarnb-
HOM HarnpasneHNN Ha BCexX NOoALWMMNHMUKaX U B OCEBOM HarpaBsfeHnn TONbKO Ha YNOPHbIX NoALwmMnHuKax. OgHa-
KO Npu HeoBXoAMMOCTU NPOBOAAT U3MEPEHUS B OCEBOM HarnpaBneHUn 1 Ha NOALUMMHMKAX APYriX TUMOB.

O6bI4uHO 6anaHCMPOBKY Ha MecTe NPOBOAAT AN CHWKEHUS BUBpaLmMmn Ha pabodeil YacToTe BpalleHnus U
Mpy NPOXoXAEHNN poTopa Yepes Pe3oHaHe B NpoLiecce pasroHa unu Beibera. MameputensHas cuctema gors-
XHa obnagatb AMHaMUYecKUM QnanasoHoM, 4OCTAaTOMHbBIM 4SS U3MepPeHUs aMnnnTya u chas Ha Bcex paccmarT-
puBaeMbIX YacToTax BpalleHus.

Bubpauuio n3mepsitoT B TEX TOUKaX, rae ee Heobxoammo cHManTs. OgHako BMecTe ¢ 9TM BUGpaLms MoXeT
6bITb CHIDKEHA 1 B APYrMX TOUKaX 1 HanpaBneHusx. MoaToMy pekoMeHayeTcs ycTaHaBnmMBaTb AONONHUTENbHEIE
AaTyMKn Ha ConpshXeHHble POTOPLI U coceaHue noawmnHuki. Ecnmn B Lenax koHTpons BUGpaLoHHOTo cocTos-
HUS! JOCTaTOMHO U3MEPATL BUBPaLMIO TOMBKO B OAHOM HarpaeneHun, To Npu 6anaHCcMpoBKe Ha MecTe pekoMeH-
AyeTcs, Mo BO3MOXHOCTU, NPOBOAUTL USMEPEHNSA B ABYX OPTOrOHAasbHbIX NIIOCKOCTSAX.
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Ecnu gns 6anaHCcMpoBKA UCMONb3YIOT MOCTOSAHHO YCTAHOBMEHHbIE AaT4YMku BUGpaLMm, TO pekoMeHayeT-
csl nepe NpoBefeHeM 6anaHCpoBKM MPOKOHTPONMPOBATL UX YaCTOTHbIE 1 hasoBble XxapakTepucTuku. Moc-
TOSIHHO YCTaHOBJIEHHbIe AAT4YMKM OTHOCUTENbHOW BUGpauuM Bana oBblMHO HE KanubpytoT, HO NpoBepstoT
6reHns Bana u asy curHana. Mpu nposepke asbl 06LIMHO 4OCTATOYHO YOeAUTLCS B TOM, UTO cUrHan umeet
npaBUibHYH NONAPHOCTL. [Ns AaTYMKOB, yCTaHaBIMBaeMbIX MOCTOSHHO Ha HeBpaLLaoLWmXca YacTax MaLlu-
Hbl, pEKOMeHayeTcs, Mo BO3MOXHOCTU, MPOBEPUTL COOTBETCTBUE PE3YNLTATOB C pesysibTaTtaMu, NofyYeHHbIMM
npy NCMOMb30BaHWN NMEePEHOCHBIX AaTYMKOB.

MpumedyaHune— B HekoTopbIx criy4asix None3HbIM MOXET 0Ka3aTbCsi MOCTPOeHue rpaduka opbuTsl Bana, Ans
Yero UCMonb3yioT Napbl 4ATYMKOB B 3a4aHHbIX NITOCKOCTSIX U3MEPEHUI No A/MHe Bana. TeopeTnyeckyn 4oCcTaTtoqHo, YTobbI B
KaX[0WN TaKol nape OCU YyBCTBUTENBHOCTY AaTHMKOB Oblnv HenapannernbHbl A4pyr APYry, OGQHAKO Ha NPaKTUKe 0ObIYHO Npw-
MEHSIIOT YCTaHOBKY JaTHMKOB C OPTOroHarbHbIM PacronoXeHMEM OCEN YyBCTBUTENBHOCTY.

7.2 MNorpelwHoOCTb U3MepPEHUN

JTto6bIM M3MepeHnsIM CBOMCTBEHHA NOTPeLLHOCTL, NpedcTasnstowas coboin pasHOCTb MeXay UCTUHHBIM
N U3MEpPEHHBIM 3HaYeHUsIMU. MorpelHoCTb M3MepeHnia Npy BanaHcUpPoBKe SIBNSIETCSl COYeTaHNEM cucTemMaTtu-
YecKuX 1 cnydanHbix acpdekToB. CUCTEMATUYECKON MOTrPELLHOCTLIO B OLeHKe gucbanaHca HasblBatoT norpeLw-
HOCTb, AN KOTOPON MOAYfb 1 yron MOryT BbiTb oLeHeHbl NocpeacTsoM Nubo pacyeta, NMMbo nsmeperus. Y
CryYanHon cocTaBnsoLLen NOrpeLHOCT Moay b M Yron MeHstoTca HenpeackasyeMbliM 06pasoM oT nycka K
nycky. 13 uicna cnyvyanHbix NOrpeliHOCTeN BblAensitoT MorpeLuHocTb ¢ 3a4aHHbIM abCoMnoTHLIM 3Ha4YeHnemMm,
HO Hen3BecTHOI hasomn.

MpuMepbl TUMNYHBIX NOTPELUHOCTER U3MepPeHUiA Npy NpoeeaeHU 6anaHCMPOBKA U METOAbI UX OLIEHKU
npueeaeHsl B ISO 1940-2. VICTOYHMKOM HEKOTOPbIX MOrpeLlHOCTen ABNsieTcst GanaHcMpoBoYHoe 0bopyaoBa-
Hue, Ho Bonbluas 1X YacTb XapakTepHa 1 ansa 6anaHcMpoBKU Ha MecTe.

MpegenbHble 3Ha4YeHNUs MOrPELUHOCTEN AOMKHbI ObIThb NpeacTaBneHbl B hopMe, COOTBETCTBYIOLLEN KpU-
TEpUIo NPUEMKN, COracoBaHHOMY MeXay UCMOoMNHUTENeM U 3akas4nkom (cm. 4.3).

7.3 OnopHbI curHan casbl

7.3.1 O6Lwume nonoxeHus

MeTka, onpeaensitoLLias onopHoe 3HadveHue dasbl (Hanpumep, LNOHOYHAA KaHaBKa Ui CBETOOTpaXKarlo-
Las nonocka), 0bbIMHO HAXOAWUTCA Ha Bany UK AeTanu, BpallaoLLeica CUHXPOHHO € BpalleHuem sana. C no-
MOLLbIO JaTynKa, YCTaHOBIIEHHOTO Ha HeBpallaoLeincs YacTyu MallnHbl (HanpuMep, NOALWNMHUKOBOK onope),
onpenensitoT MOMEHT NPOXOXKAEHUS METKM MUMO Aatynka chasbl. ATO NO3BOMSAET 32 0AuH 060poT Bana nony-
YNTb OOWH CUrHan ¢ gatyvka ¢asbl, KOTOPLIN MOXET ObITb conocTaBneH ¢ hasoit 06OPOTHON cocTaBnAOLWEN
BuBpaumn. MHoraa cas3oByo METKY COXpaHSIOT Ha Bany NocTosiHHO. Tun ucnonb3yemol ¢ha3oBoi MEeTKY AoM-
XeH 6biTb AokymMeHTUpoBaH. XenaTenbHo, 4TOObI OHAa MOCTOSIHHO HaxoAwunach B 30He BUAWMOCTU AnNsi
obneryeHnsl TOYHOIM YCTAHOBKMA KOPPEKTUPYHOLLMX Macce.

Kpome Toro, aomkHo 6biTb onpedeneHo HanpasfieHWe BpalleHUst Bana, Ytobbl a3oBbie yribl MOMU
6bITb NpeobpaszoBaHbl B COOTBETCTBYHOLUME YITIbI pa3MeLLeHUs KoppekTupytowmx Macc. Ecnu HanpasneHue
n3MeHeHus pazoBOro yrna coBnagaer ¢ HanpaeneHWeM BpalleHUs Bana, TO Yron yCTaHOBKA KOpPEKTUPYIoLLE
Macchbl OTCYMTBIBAIOT OT NepedHeln KPOMKA METKW B HanpasneHuu BpalleHusi. Ecnn HanpasneHue nameHeHust
chasoBoro yrra npoTUBOMOMOXHO HANPaBMeHUIo BpaLLeHUs Bana, TO Yron YCTaHOBKU KOPPEKTUPYIOLLIEA Macchl
OTCHUTBLIBAIOT OT NepeaHeln KPOMKA METKA NPOTUB HanpasfieHUs1 BpaLleHus.

MoryT 6bITb UCNONb30BaHbl U Apyrie MeToabl onpeaeneHus ¢asbl, HO B NMOBOM crydyae OHU AOIPKHbI
6bITb NoApobHO onucaHbl. LienecoobpasHo ybeamTbes, YTo Yron pasMeLleHnst KOppekTUpyoLein Macchl COoT-
BeTCTBYyeT hase cocTaBnsiolleit 06opoTHOM YacToThI.

7.3.2 Mepbl no obecnevyeHUo cTabunbHoCcTU onpeaeneHun gasbl

MonoxeHue as3oBo METKN Ha Bany crnefyeT COXpPaHsiTb HEU3MEHHBIM, YTOOblI UMETb BO3MOXHOCTb
CcpaBHUBATb pe3ynbTaThl NpeabliAyLmux 1 nocnegyolmx 6anaHcMpoBok Ha MecTe (cM. pasgen 9). UMnynbcebl,
reHepupyemble Npy NpOXoXaeHU MeTKA MUMO AaTtyuvka ¢hasbl, AOMKHbI GbITb OCTPLIMA, YTOOLI TOUHOCTL U3Me-
peHus pasbl He 3aBUcCeria OT YPOBHS cpabaTbiBaHUS! B U3MepUTENbHOM Lienn [CM. pUCyHKU 1 1 2: ANst CUHYCOU-
AanbHOro curHana garyuka casbl (pucyHok 1) Bpemsi cpabaTbiBaHWA 3aBUCUT OT YCTAHOBIIEHHOIO YPOBHS
cpabaTtbiBaHUS, B TO BPeMs Kak Ainsl UMNynbca ocTpoil hopMbl (PUCYHOK 2) Takol 3aBucumocTu Het]. Cpabatbl-
BaHWe JOIMKHO NPOUCXoaUTbL No nepeaHemy (hpoHTY UMNynbca (He3aBUCUMO OT ero nonsipHocTu). CpabarwiBa-
HUe no 3agHeMy (bpPOHTY MOXET BbI3BaTb 3HAYUTENbHLIE MOTPELHOCTU B onpegeneHun casbl, MOCKOMbKY
nonoxeHue 3agHero bpoHTa NOMUMO LUMPUHBI a3oBO METKU 3aBUCUT Takke U oT cnocoba hopMupoBaHus
curHana B U3MepuTensHOM Lenu.
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X — Bpems; Y — curian gatumka ¢asel; 7 — ypoBeHb cpabaTtbiBaHus 1; 2 — ypoBeHb cpabarbiBaHus 2; * — MOMEHT cpabaTbiBaHus
no ypoBHIo 2; ® — momeHT cpabaTbiBaHus No yposHio 1

PucyHok 1 — «Mnoxoii» curHan gatumnka asbl

YA

X — Bpemsi; Y — curHan gatuuka ¢assl; T — ypoBeHb cpabatbiBanus 1; 2 — yposeHb cpabaTtbiBanus 2;  — oauH U TOT ke MOMEHT
cpabartbiBaHus no ypoBHsm 11 2

PrcyHok 2 — «Xopoluuii» curHan aarymka gasbl

7.3.3 Ucnonb3oBaHue NpoGHbIX Macc B KayecTBe ra30BbIX METOK

Ecnu npoueaypa 6anaHcMpoBKM Ha MecTe npenonaraeT CoBepLUeHWe HadvaslbHOro nycka ¢ HEKOTOpon
NpobHOM Maccol U cpaBHEHWe pe3ynbTaToB 3TOro Mycka U BceX nocneaylowmnx, To ToMHoe 3HaHue ONopHOMN
dasbl (cM. 7.3.2) He sBnsieTca obszaTenbHbIM. B 3ToM criydae koopAuHaThl BCEX KOPPEKTUPYIOLMX Macc OT-
CUMTBIBAIOT OT MOMOXEHWs NPOBHON Macchl HavanbHOro Mycka, U cMCTeMaTUYecKue NorpeLLIHoCcT, BHOCUMbIE
N3MepUTENIbHON CUCTEMON, CTAHOBATCS HECYLUeCTBEHHbBIMMN.

OgHako npu aToM Heobxoaumo, 4Tobbl B Mpouecce npoueaypbl 6anaHcnpoBkn Ha MecTe Bbinu npumeHe-
Hbl OHO U TO e UMW 3KBMBaNeHTHoe obopyaoBaHWe M odHa 1 Ta Xe ycTaHOBKa YCTPocTBa cpabaTblBaHusl.
Kpome Toro, nonyyeHHble B pesynbtate 6anaHcMpoBKX AaHHble HeMb3sA ByaeT ConocTaBnTb C aHanormyHbIMu
AaHHbIMW MpeLUecTBYOLMX 1 Nocneayrowmx banaHcmposok. CriegyeT Takke UMeTb B BUAY, YTO NCMOMNb30Ba-
HWe NPoBHOM Macchl NPY HaYarnbHOM MyCcKe YacTo MPUBOANT K MOBLILLEHNIO YPOBHA BUBpaLnM. 3TO MOXET OKa-
3aTbCsl HempremnemelM, ecnu Bubpauus neped Havanom 6anaHcUpoBKU yxe Bblna 4oCTaTouHO BblCoKa.

8 Paboune pexnmbl

3HaueHus BUGpaLmn, nsMepsieMble B npoLiecce 6anaHCMpOBOYHBIX MYCKOB, AOIKHBI GbITh MOMyYeHbI Npn
CTaLMoHapHBIX U HEU3MEHHBIX PEXMUMaX paGoThbl MaLLKHbI, MOCKOMNbKY U3MEHeHWe 3KCMNyaTaLMoHHBIX XapakK-
TEPUCTUK (aKTUBHOM MOLLIHOCTW, pacxoaa XUAKOCTU, CUIbl TOKa, AaBneHnsa U ap.) cnocoBHO NOBMUATL Ha pe-
3ynsTaThl M3MepeHuid. YToBbl onpeaeniTb, HackonbKo Takoe BnusHUe CYLLEeCTBEHHO, peKoMeHayeTCs nepen
GanaHcUMpoBKO NPOBECTU NpeaBapuTenbHbIe NCTbITaHUs. HanpuMep, Nyck MallnHbl MOXEeT CONpoBOXAaTbLCA
HecTaLMOHapHLIM TeMNepaTypHbIM PEXUMOM, U AOMMKHO NPOATU onpedeneHHoe Bpems, npexae Yem GyayT
AOCTUrHYTbI HopMarbHble pabodne YCoBKs, MO3BONAtoLMe NPOBECTU N3MepeHUs BuGpaLun.
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NMpumeyvyaHwue 1—[JononHuTenbHble UCTILITAHNS PEKOMEHAYETCA NPOBOAUTDL B TEX CINyYasix, KOrjja oxuaaeTcs
HENMUHENHBbIN OTKIMK HA BHECEHHYI0 KOPPEKTUPYIOLLYYIO Maccy.

NMpumMmeyaHwue 2— EcnvBMGpaumio M3MEPSIIOT NPy N3MEHSIIOLLENCA YaCcToTe BpaLLeHUs poTopa, TO Ha pesynb-
TaT U3MEPEHUs1 MOXET OKa3aTb BIIMSIHUE CKOPOCTb M3MEHEHUS] YacTOTbl BpaLLEHUS].

9 MNpeactaBneHue pe3ynsTaToB

9.1 O6wue NnonoxeHus

CopepxaHue oTyeTa o 6anaHCMpoBKe 3aBUCUT OT KOHKPETHOW MalnHbl. B Tabnuue 1 npuBegeHo 06-
LLiee pyKOBOACTBO NO coAepXaHUIo oT4yeTa AN MalluH HEKOTOPbIX KNAacCcoB € ykasaHUeM NyHKTOB (MoanyH-
KTOB) HacToslllero pasfgena, rae paccMOTPeHbl COOTBETCTByOWMe Bonpochl. lMpumepbl OT4ETOB O
6anaHcnpoBKe BEHTUNSITOPOB U KPYMNHLIX TYpboreHepaTopHbIX YCTAaHOBOK NpUBeAeHbl, COOTBETCTBEHHO, B
npunoxeHunax B u C.

BaxxHOCTb TOYHOrO NpeAcTaBneHns pesynbTaToB 6anaHcupoBky 06ycrioBneHa HeobxoaNMOCTbIO XpaHe-
HUS HOPMAaLMN O KOPPEKTUPYIOLLIMX Maccax, YCTaHOBMEHHbIX Ha poTop. 3To 0COBEeHHO cyLeCTBEHHO, korga
pOTOPbLI CHAMAIOT C MaLUMHbI A11s IPOBEeAEHUst PEMOHTHbIX paboT, MockonbKy TpebyeTcs oTnnYaTL KoppeKTUpY-
toLne Macchbl, Ao6aBneHHbIe Ang KoMneHcauumn aedekToB BanonpoBoaa, oT AobaeneHHbIX Npu 6anaHcuposke
OTAenbHbIX POTOPOB.

CoxpaHeHHble faHHbIe 0 NpoBeAeHHOW BanaHCUpPOBKE NMOMOratoT Takke NOHATb, KakoW ANHAMUYECKUI OT-
KUK MOXHO OXMAaTb Ha flaHHOW MallnHe B OTBET Ha YCTAHOBKY KOPPEKTUPYIOLWNX Macc. 3TO ynpoLuaeT Aanb-
Helwwne npouenypbl 6anaHCMPOBKXA U NOMOraeT UAeHTUULMPOBaTL MecTa AedeKToB NPY UX NOSABMNEHUN.

[aHHble o npoBeAeHHoON GanaHCMPOBKE crieayeT XpaHuTb Aaxe Ans HeGonbLNX N OTHOCUTENBHO AeLue-
BbIX MaLLUWH, 4TOBbI Nyylle NoHATb obLue Npobnembl, OTHOCALIMECA K 3TUM MaluMHaM, Ha AaHHOM NPOU3BO-
acTBe.

Tabnwuuya 1—Tlpeacraensemas nHgpopmauus B otyete o 6anaHCMpOBKe ANA MaWWH Pa3HbIX KNaccoe

MpeacraeneHve pe3ynbTaToB GanaHCUPOBKU

O6Lwas Aononkm- Mpacbnueckoe
TensHasa
WHpopma- O6opyno-
MHpopma- KoppekTu-
MowHocTe, | UMA O Vs 0 Bahne Tabnuy- 3aBMcuMMoCTb
Knacc maLumH MB MaLLMHe u pylowme
T maLmvHe Macchl Hoe Bektop | BuGpauum ot
BuGpaumm | vacToTbl
BpaLeHus
9.21 9.23 9.3 942 943 9441 9442

BeHTnnsTopbl NapoBoro kotna <1 + — — + + — —
> 1 + — + + + + —
MutatensHble Hacocs! <1 + — — + + — —
> 1 + —_ + + + + —_
OnekTpoasuraTenu <1 + — — + + — —
> 1 + + + + + + —
[a3oBble TYpOMHbI <50 + + + + + + —
> 50 + + + + + + +
MapoBbie TypGUHbLI <50 + + + + + + _
> 50 + + + + + + +
OneKTporeHepaTopsbl <10 + + + + + + —
>10 + + + + + + +

I'Iepe,q nposeaeHUEM 6aﬂaHCI/1pOBKI/I Ha MecCTe crneagyert 0Co3HaTb HeobxoauMmMocTb AoGaBneHus KOppeK-
TUPYyOWnxX Macc. Mo BO3MOXHOCTHK B OTYeTe cneayet ykasblBaTb NPUYnNHBI NOABNEHUA ancbanaHca u I/IHCbOp—
MaLuIo, HA OCHOBE KOTOPOWA 6bInNK caenaHbl BbIBOAbLI 06 3TUX npudnHax.
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9.2 BBogHan 4YacTb OTYeTa

9.2.1 O6wue cBeeHUA O MalLUHe

[ormkHbl 6bITb OTPaXeHbl Bce cBeAeHUs 06 MCTopun akcniyaTtauumM MallnHbl, KOTopble B TOW UMK UHOK
cTerneHu No3BoMsAT NOMOYb Npy NposeaeHWn 6anaHcuposku. Mpu atom ocoboe BHUMaHWe yaensawT onuca-
HUIO PEXUMOB, B KOTOPLIX AaHHas MaluMHa paboTana B nocnegHee BpeMs, U NPOBeAEHHOMY TEXHUYECKOMY
obcnyXnBaHuio.

9.2.2 Lenb 6anaHcUpOBKU

B oTtuyete gomkHa 6bITb YkasaHa Lenb NpoBoauMon banaHcupoBku Ha Mmecte. O6GbIMHO OCHOBaHMEM And
6anaHCMPOBKU CITYXUT XenaHue yMeHbLUNTL BUBpaLuio 40 AONYCTUMBIX 3HAYEHUI, OAHAKO B OTAEMNbHBIX Cry-
yasix Lenbio MOXET CMYXWUTb YMeHbLUeHne cobcTBeHHO gucbanaHca.

9.2.3 [lononHuTenbHaa UHdgopMaLUs o MalLMHe

B psine cny4aes cneayeTt NpUBOAUTL CXeMY MaLLMHBI C yKa3aHUeM BCexX pOTOPOB U NOMOXEHWUIA OMOPHBIX
1 yNOpHbIX NOALIMMHUKOB. Ha cxemMe AomxHbI BbITb NokasaHbl MecTa YyCTaHOBKM AaT4MKOB BUGpaLun, pacnono-
XeHue n opueHTauus gatymka dasbl. Ha Buae ¢ Ttopua Bana gomkHO 6biTb ykasaHO HanpaBrieHue ero
BpaLLeHus.

Ecnn KOHCTpyKUMS MalluHbl UMeeT 0COBEeHHOCTH, BAMAIOLWME Ha ee YPaBHOBELLEHHOCTb, TO UH(opMa-
Lus 0 HAX Takke AorpkHa ObITb NpyUBeAeHa.

9.3 CpeacrtBa usmepeHuin BUGpauumn

MpuBoasT cBeaeHns 06 obopyaoBaHUM, UCNONb3YeMOM Ans usMmepeHuin Bubpauun. Mpu onncanum aar-
4YUKOB BUBpaLMM yKasbIBaloT UX BUf, Moaerb, 3aBOACKOW HOMep, koacdduumeHT npeobpasoBaHus, gaTy no-
BEPKM, MECTO YCTAHOBKU 1 OPUEHTALMIO OCU YYBCTBUTENLHOCTN.

9.4 Pe3ynbTathbl

9.4.1 EAMHULBLI U3MepeHUun
Bce 3HauyeHus BennUMH OKHBI 6bITh NPeACcTaBneHbl ¢ ykazaHUeM eAnHULL U3MePEeHUA, Hanpumep:

- pasmax nepemelLeHuiA: MKM;

- cpeHeKkBaApaTUYHOE 3HaYEeHNE CKOPOCTU: MmM/c;
- KOppeKTupyoLwas macca: r (Kr);

- paguyc yCTaHOBKM KOPPEKTUPYOLEn Macehl: MM (M).

9.4.2 KoppeKTupylowue Macchbl

MpuBOAAT NONHOE onucaHWe A KaXA0W KoppeKTUpyloLeh Macchl, BKtovas:

- NonoXeHue BAOMbL OCU Bana;

- paguyc yCTaHOBKM;

- 3Ha4YeHne Macchl;

- YINoBOEe NOMOXKEeHWe OTHOCUTENbHO OMOPHOro 3Ha4YeHus dasbl.

3Tn ceegeHuss MoryT 6bITb NpuBeaeHsl NMbo B rpacuydeckon, Nnbo B TabnuyHoi dopmMe. JaHHble ans
OKOHYaTeNbHOro pacrnpeaeneHns KoppPekTUPYILMX Macc NpMBOAAT obssaTtensHo. OgHako B cryyasx, korga
npoueadypa 6anaHcUpoBKM BKMoYana B cebs HecKomNbKo MPOBHbBIX MYCKOB, NO COrMacoBaHMI0 MeXay 3akas4u-
KOM 1 UCMoNHUTeNneM MoryT BbITb NpeacTaBneHbl AaHHbIE AN KaXaoro rnycka.

YKasbIBatoT TakKe NonoX1TernbHOe HanpaBieHne N3MeHeHUs yrna yCTaHOBKUA KOPPEKTUPYIOLWNX Macc.

9.4.3 lMpeacTtaBneHne AaHHbIX B TabNM4YHOM Buge

Peaynbtathl M3MepeHnii BUGpaumm Ans HavanbHOro M 3akmo4YMTENbHOMO MYCKOB (a Takke, BO3MOXHO,
OpYrnx NyckoB) NpeacTaBnsatoT B TabnuyHoi opme. MprBoaaT peaynsraTtebl USMEpPeHUn BUbpaLnm B LUMPOKOA
rnonoce 4acToT (cpegHeKkBagpaTUYHOE 3HaYeHUe), a Takke cpeaHekBaapaTUYHOro 3HavyeHusa 1 ¢asbl CocTaB-
nsioLen o6opoTHOM YacToThl ANs BCEX TOYEK M3MEePEHWI, ANS HopMalbHOW YacTOoThl BpalleHusl 1 Ansa Bcex
OPYrvX 4acToT BpaLleHUsl, Ha KOTOpbIX Dblnv NpoBeaeHbl M3MepeHus (0BbIYHO 3TO YacTOThl pe3oHaHcoB). Ecrin
B npoLuecce 6anaHcnpoBkX BbIfI0 COBEPLLEHO HECKOMbKO MPOBHLIX MYCKOB, TO MO COrMacoBaHW0 Mexay 3akas-
YUKOM W UCMOMNHUTENEM MOTYT ObITb NpeacTaBneHbl pe3ynsraThl U3MepPeHnin BMbpaLuumn BMecTe ¢ onucaHuem
MCNonb30BaHHbIX MPOBHBLIX MAcC A KaXA0ro Takoro nycka.

YKasbIBatoT TakKe NoMoX1TENbHOE HanpaBieHne N3MeHEeHUs yrna yCTaHOBKUA KOPPEKTUPYIOLLNX Macc.

9.4.4 MNpeactaBneHue AaHHbIX B rpacuyeckom Buae

9.4.4.1 BexTop BubpaLmn

B pononHeHwe k TabnuyHon hopMe npeacTaBneHns AaHHbIX AN KaKA0W TOYKN M3MEPEeHWUIA U ANS Kaxk-
Joro nycka MoxeT ObITb NpuBedeH rpaduk B MONSPHBIX KOOpAMHAaTax, MoKasbiBaLWNA U3MEeHeHe BekTopa
BMbpauun. Ecnn B npouecce 6anaHCMpOBKX COBEpPLLAIOT HECKOMBKO MYCKOB, TO 3TW rpadpuki MoryT 6biTb no-
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CTPOeHBI NMocneaoBaTenibHO OT Mycka K Nycky. [ina MalvH ¢ NOCTOAHHOW YacTOTOMN BpalleHust potopa rpaduk
CTpoAT Ans sBubpavuum npu HopMarsbsHoi pabodeit YacToTe BpalleHus. Ecrnv noMumo aToro nHTepec npeacTtas-
NAT ApYyrue 4acToThl BpalleHWUs (HanpyuMep, 4acToTbl MPOXOAUMbIX PE30HAHCOB), TO rpacuKu CTPOAT Takke 1
ANs 3TUX YacToT.

B HekoTopbIx criyyasix Mo COrnacoBaHUo MeXay UCMOMHUTENEM W 3aKa3yMKOM MPUBOAAT 3HAYEHUs1 KO-
abdULMEeHTOB BAUAHMUSA.

9.4.4.2 3aBucumocTtb BUGpaLIMM OT YacTOThl BpaLLEHUS

Mo BO3MOXHOCTU CTPOAT rpachukK Ans BeKTopa BUbpauum Ha 060poTHONM YacToTe A0 U nocre nposeae-
HUA 6anaHCMPOBKW AN Pa3HbIX TOYEK M3MEPEHUIA Ha pa3HbIX pabounx pexxumax: npu pasroHe, pabote noa Ha-
rpyskon, pabote B crauMoHapHOM pexume, Bbibere. OObIMHO AOMNONHUTENBHO YKA3bLIBAKOT Takke 3HayeHue
BUGpaLMK B LLIMPOKOIA NOMOCe YacToT, YTo6bl NOATBEPAUTD, YTO CHUKEHWE YPOBHSI COCTaBnsAtowWwein Ha obopoT-
HOI YacToTe AOCTaTOMHO ANA NpUBeAeHUs! LUIMPOKONOOCHON BUGpaLMmn K AOMYCTUMOMY YPOBHIO.

9.5 TekcTtoBas uHgopmauun

9.5.1 O6wue NnonoxeHun

OnucartenbHas YacTb oTYeTa AokHA 6bITb MUHUMAIILHOW, HO AOCTaTOYHON ANA NOHUMAaHWS NpuBeaeH-
HbIX B HEM JaHHbIX.

9.5.2 AHanu3

OTy yacTb oT4eTa NPUBOAAT ANA 06BACHEHUs NoCcNeAoBaTeNbHOCTM WAaroB npoueaypbl 6anaHcUpoBKY 1
BblgeneHust Hanbonee BaXXHbIX MOMEHTOB, UMEBLUMX MECTO B XoAe NPOGHbIX MyCKOB.

9.5.3 3aknoveHue

B aTy yacTb oT4eTa BKNOHaloT Hanbonee cyllecTBeHHbIe pesynbTaTbl NPoBeAeHHON GanaHCUPOBKA 1
CpaBHMBAIT NOSyYEHHbIE 3HAYEHUSA C KPUTEPUSIMU NMPUEMKN.

9.5.4 PekomeHgauumu

MpuBoOAT BCe pekoMeHAaLmMun, KOTopblie MOryT ObITb creacteMemM 6anaHCUPOBKY.
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Mpunoxenue A
(o6a3aTenbHoe)

Mepbl 6ezonacHocTH npuvu nposeneHuu 6anaHCUpOBKU Ha MecTe
AnA MaluH pa3HbIX KnaccoB

Mepbi 6e3onacHocTH, KOTOpPLIE CiegyeT NPMHUMAaTL NPy NpoBeAeHnn 6anaHCUPOBKM HA MecTe, BO MHOTOM 3aBUCAT
OT KOHKPETHOW MaLLMHbI, OfiHAKO psiy TpeboBaHuii 6e3onacHOCTU MMeeT OBLWMIA XapakTep AN MallWH LIMPOKOTO Kracca.
HekoTopbie n3 Takux TpebGoBaHuin ansi psiga KnaccoB MalvH NpuBeaeHbl B Tabnivue A.1.

Ta6bnuua A.1— Mepbl 6e30nacHOCTM AN MalWMH HEKOTOPbLIX KNAcCOB

Knacc mawwuH

Mpyumep mMaLMHbI gaHHOTO
knacca

Mepbl 6e3onacHocTu

Typ6uHbl

Mapoeasi unu rasosas
TypbuHa

Mepen ocTaHoBkoW TypOuHLI Ans Ao6aBneHUs1 KOPPEKTUPY-
IOWMX MACC NN HaHeceHunsi ha3oBon MeTku cnegyeT yoeanTe-
CA, YTO MPUHATHI Mepbl NO MpegoTBpaweHuio u3rnba sana.
O6blvHO AnNA 3TOro Bary NO3BONAIT HEKOTOPOE BpemA Bpa-
WaThCs ANa NOCTENEHHOIO BblpaBHUBAHWUA TEMNEpPaTypsbl.

CpoK aKcnnyaTaumm poTopa MOXeT YMEHbLATLCA C YBENu-
YeHUeM 4YMcna NYCKOB MAalWMHbLL. ITO HeOBXoaANMO y4MTbIBaTh
npu onpeaenexHnn crparernn 6anaHCUPOBKU HA MecTe

Anekrpoasuratenu

OBurarenb ans BbICO-
KONPOU3BOAUTENBHOIO
BEHTUNATOpa

HekoTopble anekTpoaeurateny UMeioT orpaHuyYeHne Ha Jo-
NycTMMOE YUCNO NYCKOB B 4ac.

Ha6op ckopocTtu anekTpoasuratenem ot Hyneeoro A0 mMak-
CUManbHOro 3Ha4YeHUs1 MOXeT GbiTb HEKOHTpONUpyeMbIM. Mo3-
TOMy Npo6HbIe Maccel crneayeT BoibupaTte Takux pasmMepoB, YTo-
6bl OHM HE MOIMK BbI3BaTL NOBPEXAESHWE MALIWHLI AaXe B CNy-
Yae yCTAHOBKM WX B HEMPaBUIIbHOM NOMOXEeHUM

Hacochl

MuTatenbHbIM Hacoc
napoBOro Kotna

[ns 6esonacHon paboTbl HEKOTOPbLIX HACOCOB HEOBXOAUMO,
YTOGLI OHU MOCTOSIHHO BbINK 3aMONHEHbI XUAKOCTBI0. JTO Tpe-
BoeaHve cregyeT cobnogaTte U NPW BbINOMHEHUM BanaHCUPOB-
KM Ha MecTe

KpynHble BeHTUNSITO-
pbl

MpounssoguTenbHbINA
NPUTOYHO-BbITSXKHOM
BEHTUNATOP

MoTok, cozgaBaeMbili BEHTUNATOPOM B npouecce 6anaHcu-
POBKM, AOMKEH OCTaBaTbCsl NMPaBUMbHO pacnpeaeneHHsIM. Han-
pumep, ecnu ans npoeeaeHust 6anaHcMpoBKU HeoGXoanMo ne-
PEKpPbITb 3aCMOHKY BEHTUNSATOPA, TO 3TO MOXET NMPUBECTU K CPbl-
BY MOTOKa.

XKungkocTn, nogaBaemMble BEHTUNSTOPOM B npouecce pabo-
Tbl, MOTYT ObITb FOPAYMMM UNU CodepKaTb BpeaHble BelecTBa,
NoSTOMY CreayeT UCKITIOUYUTL AOCTYN NepcoHana K BeHTUNATOpY
(Hanpvmep, ANst YCTaHOBKM KOPPEKTUPYIOLLMX Macc) 4o TexX nop,
noka ycnoewusi pabotel He cTaHyT 6e3onacHbIMU

OnekTporeHepaTopbl

OnekTporeHepatop ¢
BOAOPOAHBIM  OXnaxae-
HWEM U NMPUBOAOM OT na-
POBON UNW Fa3oBOW Typ-
OUHbI

Ons reHepaTopoOB CnpaBeanuBo BCce, ykadaHHoe Bbllle Ans
TYPOUH.

Onsa obnervenuss goctyna K BHYTPEHHUM MNOCKOCTSIM KOp-
pekuMm moxeT noTpeBoBaTbcsl 3aMeHa Bogopoga OGbIHHbLIM
BO34yxom. OgHako ansi 6onbWMHCTBA reHepaToOPOB CYLLECTBY-
0T OrpaHUYEHUsT HA NMPOAOIHKUTENBHOCTD NyCcKa U MakcuMarnb-
HYI0 YacTOTy BpalleHusi npy paboTe B BO3QYLWHOW cpeae Jaxe
npu OTCYTCTBUM HAMPsBKEHWST U Harpy3ku. OTU OrpaHunYeHus
DOMKHbl 6bITh coBnioaeHsbl B NpoLecce 0anaHCUPOBKY.

Heobxognmo ybeauTtbesi, YTOo cucTeMa rmapoyrIOTHEHUA
o6ecneunT HeoBXoAMMOE KaUYECTBO CMa3KW YNNOTHEHUSI NPU pa-
6oTe B BO3QYLLIHON cpeae.

Ons obneryennsi goctyna K BHYTPEHHUM NNOCKOCTAM KOpP-
pPeKUMN MOXET NOTPe6OoBaTLCS AEMOHTaX HEKOTOPbIX BHYTPEH-
HWUX NNacTuH oxnaxgeHus. Mpu aTom cnegyeT ybegutbes, YTo
AEMOHTaX HE MPUBEAET K CYLLLECTBEHHOMY CHUXEHWIO KavecTea
oxnaxaeHus reHepatopa
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Mpunoxenvne B
(cnpaBoyHoe)

MpuMep oTueTa o 6GanaHCUPOBKe BEHTUMNATOpPa NapoBOro KoTna
MoOLHOCTbLIO MeHee 1 MBT

Otuet Ne
Dara:

Ansa nepegaum:
MogroToBwun:
Mpoeepwvn:
OGBbeKT: XXX DnektpocTaHuusi, 6rnok 2

BeHTunsTop nogayn nepeuYHOro Bo3gyxa B kornoarperat 2A PA

BanaHcupoBka Ha mecTe, 11 aHBaps 2002 r.
3aknioveHue:

MposegeHHasi banaHcupoBka BeHTUNsiTopa 2A PA no3eonmna CHU3NTb ypoBeHb BUGpaumumn 4o ypoBHsi, COOTBETCTBY-
towero 3oHe B no ISO 10816-3, rpynna 3 Ans MalLnH Ha XEeCTKOM OCHOBaHWUW

Konus:

Homep 3apaHus:
Yucno ctpanuuy: 4

Yucno tabnuu; 1

Yucno pucyHkos: 2

O6LwWwue cBeaeHnA 0 MalLMHe

Ha BeHTMRsiTope 2A PA umena Mecto 3po3usi KPOMOK FIONaTokK, 4YTO NPUBENO K MONaAaHuio 4acTul, M3HOCA BHYTPb
BeHTUNsITopa. O4nCTKa BEHTUNATOPa M BOCCTAHOBMNEHUE hOpPMbI KPOMOK NPUBENM K NosiBrieHuto aucbanaxca.
Llenb 6anaHcnpoBKku

YMeHbLWNTE BUBpaLmio Ha onopax BEHTUIIATOPa 10 3HAa4YE€HWI, NPY KOTOPLIX BO3MOXHA ero A0NroBpeMeHHast Henpe-
pbiBHasi paboTa.

O6opynoBaHue

EanchupOBKa BbIMOJIHEHa C NPUMEHEHNEM NOPTaTNBHOIO 6anchup0|30quro KOMIJ1eKTa ¢ 0 AgHUM AaTYNKOM BUG-
pauuu, noovepeaHo ycraHaBnmBaembiM B pa3Hbl€ NONOXEeHUA Ha BEHTUNATOPE.

HAatumkn Bu6paumn

3aBoackon Koaddpuument ata HanpageneHue ocu
NarotoButens | Mopenb A epuy A MecTtononoxeHue P

HOMep npeobpasoBaHusi NMoBepKU YyBCTBUTENBHOCTU

HAatumkn dasbi
3aBsoackon
UsrotoBuTEenb Mopenb Hoﬂep MecTononoxeHue OpueHTauus
Mpunbop ana 6anaHcMpoBKN
WUsrotoButens Mopenb 3aBopckon Homep [ara nosepku
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PesynkstaTthl M3amepeHnin cpeaHeKBafpaTYHbIX 3Ha4YeHWN (C. K. 3.) n chazbl BM6paunm npn 6anaHcuposke BeHTunsaTopa 2A PA

Onopa co CTOPoHbI CBOGOAHOTO KOHLIA

Onopa co CTOpoHLI NpUBOAA

Koppektupyowas
Macca

[opusoHTansHoe [opusoHTanbHOE
BepTnkansHoe HanpaeneHve HANPABIEHNE BepTukansHoe HanpaeneHve HAnNpaBneHve
CkopocTb, Macca B ueHTpe,
Hata Bpewmsi ,
Mk LLinpoko- Wwpoko- Lnpoko- Linpoko- paavyc 0,7 m
nonoc- | lNepsas rapmonnka | nonoc- | MNepBas rapmonuka | nonoc- | Mepeas rapmonmka | nonoc- | Mepsas rapmoHmka
Has Has Haa Haa
C.K. 3, C.K. 3., c.K 3., | c.k 3, C.K.3, | c.k.3, C.K.3, | c.k3,
Mm/c Mm/c asa Mm/c Mm/c aza mm/c Mm/c thasa Mm/C mm/c paza K yron
01.10.2002 20:05 600 13,5 13,3 8° 8,9 8,7 264° 12,9 12,6 9° 8,1 79 264° — —
01.10.2002 21:50 600 9,3 9,2 343° 7,2 7,0 236° 9,1 9,0 340° 6,3 6,1 235° 3 220°
01.10.2002 23:30 600 24 2,3 7° 1,8 1,6 265° 1,7 1,6 11° 1,0 0,9 262° 5 180°

Jatuvk asbl MMeeT Ty e OPUEHTaLMIo, YTO U AaTHMK W3MepeHus BUGpaLmy B ropn3oHTarbHOM HanpasneHum.

€102—9080¢ OSI 1001
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Co cTOpOHELI cBOGOAHOMO KOHLA

— BepTUKanbHOoe HanpaeneHue; ——--- - FOPU3OHTaNbHOE HanpaBneHue;
HanpaprneHue BpalLeHuns:; “lukana uamepenus aasl

MakcrumanbHoe cpegHekBagpaTuyHoe aHadeHne Bubpauum no wkane — 15 mm/c.
BekTopamu nokasaHo nocrniegoBaTenbHOe N3MEHEHUE BUOPaLMM OT HauarnbHOro 40 3aKMTHYMTENBHOMO MyCKOB.
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Mpunoxenune C

(cnpaBoyHoe)

Mpumep oTuyeTa 0 GanaHCUpPOBKe KPYNHOW TypGoreHepaTopHOMN
YCTaHOBKU MoLLHOCTbIO Gonee 50 MBT

OTtuet Ne
Dara:
Ins nepegavun:

MoarotoBun:
MpoBepun:
OO6bekT: XXX 3nektpoctaHums, 6nok 2
Typ6orenepatop
banaHcupoBka Ha MecTe nocne NPUeMKMU n3 pemoHTa, 11 aHeaps 2002 r.
3aknoueHue:

MNMpoBegeHHan GanaHCMPOBKA NO3BOMNWNA CHU3UTL YPOBEHb BUGpaLMKM Ha NOAWMMHMKOBBLIX ONOPax POTOPOB HU3KOTO
AaBreHus Ao YpoBHs, cooTBeTcTBYIOWero 3oHe B no ISO 10816-2

Konwus:
Homep 3apanus:
Yucno crpannuy: 6

Yucno tabnuu; 1

Uuncno pucyHkos: 3

O6wume cBeaeHNA O mallMHe

Typ6oreHepaTop BTOporo 6roka Bo3BpalleH Ha SNeKTPOCTaHUMIO U3 KanuTanbHOro pemoHTa. Bo Bpemsi pemonTa
JopaboTtanu nonaTtkv nocrnegHux cTyrneHen poTopoe. Mocne atoro npoeegeHa HU3KOHACTOTHaA GanaHCUPOBKa POTOPOB.
TeM He MeHee, Ha NOALWMIMHUKOBLIX ONopax POTOPOB HU3KOTO AaeneHus Habnioaanack noBbiwWeHHas BUbpauums. Takas cu-
Tyauusi xapakTepHa Ans MawvH 4aHHOro Krnacca u 06blYHO CBsi3aHa C HECOOCHOCTBLIO KpenneHnn 6e30N0pHOro NPomMexy-
TOYHOrO Barna, COeUHsIIOLLEro ABa poTopa HU3KOro JaerneHusi. banaHcnpoeka Ha MecTe NpoeeaeHa B Lensx KOMNeHcauun
ownboK MOHTaxa.

Llenb 6anaHcnpoBKku

YMeHbWUTL BMOpaLMio Ha onopax go 3Ha4YeHWi, Npu KOTOPbIX BO3MOXHA AONTOBpeMeHHasi HenpepbiBHas paboTa
TypboreHepaTopa Ha HOMUHanNbHON pabouel YacToTe BpalweHust. MNpy NPOXoXAeHNM poTopa Yepes pe3oHaHe BUGpaums
TaKXe JOrMXHa ocTaBaTbCsl B ONYCTUMbIX Npeaernax.

HdononHuTtenbHas nHcgpopmMmaLma o MalnHe

Typ6oarperat mowHocTbio 350 MBT 1 HoMmMHanesHow YactoTor BpaweHusa 3000 MnH-1 cocTouT U3 TypOGUHBI BICOKO-
ro gaenenus (B[]), Typ6uHel npoMmexyTtouHoro gaenexus (M0) v asyx TypbuH HM3koro aasnexus (H), coeguHeHHbIX ¢ re-
HepaTopoM € BOZOPOAHBIM OXnaxaeHuem u Bo3byguTenem. locre BO3BPaLLEHUS M3 KanUTanbHOTO PeMOHTa Obina
NPOKOHTPONMPOBaHa BMGpaLus credyowmx NogWwnnHUKOB:

Homep nogwuuvnHuka MecTo Ha mawuHe

3agHui nogwunHmk TypbuHe M

MepegHuii noawWKnNHYK 1-1 TypOuHbl HY,

3agHuii nogwunymk 1-m TypouHel HO

MepegHuii NoaWKUNHYK 2-1 TypOuHbl HY,

3agHui noAWwnnHmK 2-i TypouHel HI

O (o | N | v, |~

MepegHuii nogWMNHUK reHeparopa
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O6opynoBsaHune

CHsiTe, aHanu3 v 3anucb curHana Bubpauum npoBeeHbl C MOMOLLBIO COOpLUMKA AAHHBIX C NEPEHOCHBIM 4aTHUKOM
CKOpOCTU. DTO NO3BOJSISANO KaK NPOBOAUTL aHanua Bubpaumm B peanbHoOM macliTtabe BpeMeHn (BKNIOHas Nony4eHne cpea-
HeKBagpaTUUHOIO 3Ha4YEHUS1 CKOPOCTU B LUMPOKOW MOSOCE YacToT, a TakKe CpeaHEKBaApaTUYHONO 3Ha4eHus u chasbl BUG-
paummn Ha 06OpOTHON YacToTe), TaK U COXPaHSITb AaHHble Ans nocriegyowen o6paboTku.

HanHble o hase nony4veHsbl ¢ NOMOLLBIO gaTumMka ¢asbl, MOCTOSIHHO YCTAHOBIEHHOTO Ha BO36ygutene B ropnsoH-
TanbHOM HanpaeneHuu cnpaesa (Co CTOPOHbI CTYNEHW BbICOKOIo AaBneHusl). HanpaBneHune BpaweHus (C Ton xe CTopo-
Hbl) — NPOTUB YaCOBOWN CTPEIKM.

AHanunaaTtop: Mopgens: 3aBopckon HoMep: Hata noeepku:

HAatumkn Bn6pauyun

MecTo-
[ara noBepku | nonoxe-
Hue

3aBopackon KoacdhduumeHnt
HOMEp npeobpasosanun

HanpasneHue ocu

Kanan MarotoBuTens Mopens
YYBCTBUTEIIBHOCTH

—

BepTtukanbHoe

[opusoHTanbHoe

BepTtukanbHoe

opusoHTanbHoOe

BepTtukanbHoe

Fopu3oHTanbHoOe

BepTtukanbHoe

Fopu3oHTanbHoOe

O (0 | N[l |Ww N

BepTtukanbHoe

-
o

l"opusoHTansHoe

—_
N

BepTtukanbHoe

O |© 0|0 | N[N [ ||

N
N

FopusoHTanbHoe

MecTo ycTaHOBKM AaTumnka BUGpaLmMm C OChI0 YyBCTBUTENBHOCTU B FOPM3OHTaNbHOM HanpasneHun: cnpasa (co cro-
POHbI CTYMNEHWN BbICOKOTO AaBIIEHNS) BOITM3M FOPN3OHTANBHOIO pa3bema; 4aTunK hasbl OpUEeHTUPOBaH B TOM Xe Hanpaene-
Hun. MecTo yCcTaHOBKM OaTqmka BMOPALUMM C OCbIO YyBCTBMTENIBHOCTU B BEPTUKANbHOM HANpPaBieHUn. BEPXHAS 4acTb
KPbILUKM MOOWMNIHMKE.

HAatumkn da3bi

WNarotoBuTenb Mopenb 3aBsopckon Homep MectononoxeHue OpuenTtauus

Okono noagwvnHuka 4 opu3soHTanbHasi

PesynbTathbi”

KoppekTupyiowne mMaccbl

OkoH4aTenbHbIE 3HAYEHUS U NONOKEHUS KOpPeKTUpYlowwmx macc: 0,6 kr Ha paguyce 300 Mm Okono noawmnHuka 6 co
CTOPOHBI NPOMEXYTOYHOIO Bana u 2 kr Ha pagmyce 300 mm okono nogwuinHuka 7; 06e nog yrnom 0° oTHocutenbHoO daso-
BOW MeTKU. [lpyrnx KOppPEKTUPYIOLMX Mace (pe3ynbTaToB nNpeabigywmx 6anaHcMpoBoK) Ha poTope HerT.

1

'B [aHHOM MPUIOXEHNM NPUBEAEH TONbKO NPUMEp TOro, B KAKOM Buae MoryT BbiTb NpeacTaBneHbl pesynbraTs
6anaHcupoBku. B peanbHoM oTueTe AomnxkHa 6biTh NpeacTaBneHa nonHas cBoAka pe3ynbTaToB NpoBeaeHHo 6anaHcu-
POBKM.
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MpeacraBneHne AaHHbIX B TabnuyHou chopme
Bubpauus Ha nogwunHuke 7
BepTtukansHas [FopusoHTansbHas
YacroTa
n - -
fara Bpews yex Bp?wu;ﬁim’ tiupoko MNepsas rapmonuka Wupoko MepBas rapmoHuka
nonocHas nonocHas
C. K 3, C. K 3, c. K. 3, c. K. 3,
MMm/c Mm/c asa Mm/c Mm/c Pasa
01.10.2002 | 20:05 | HauanbHbiin 3000 14,0 13,7 310°
01.10.2002 | 08:50 | 3aknioumnTenbHbIN 3000 3,7 3,3 302°

N3meHeHne BekTOpa BUGpaunn

250 260 270 280 290

———»BepTUKanbHOe HarpaBneHne, MOAIMMHUK 7; *Hanpaenerre BpalleHnsT; "Lukana namepenus dasbl

MakcumanbHoe cpegHeKBaapaTMiHoe 3HadyeHne Bubpaumm no wkane — 15 mm/c.

3aBUCMMOCTb BUOpaLMM OT YaCTOThI BpalleHusl
Ha rpadmkax nokazaHo nameHeHne Bubpauum (cpegHekBagpaTUHHOrO 3HaYeHUs! cocTasrnsiowert 060poTHON JacTo-

Tl 1 ee hasbl) B BEPTUKANbHOM HaNpaBNeHUn Ha noawmnHuke 7 B npouecce sbibera mawmHbi 1),

1
'B HEKOTOPbIX CNy4Yasx MoXeT NoTpeboBaTLCs NMoKa3aTh, Kak U3MEeHAETC BUBpaLus B TeUeHWE NOMHONO UMKNA Ha-
rPy3Ku, BKINoYas pasroH, paboTy nog HopMansHON Harpy3kom Ha HOMUHANBHON YacToTe BpaleHusi U BuiGer.
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4
16+
14
12
10

|
60
X

X —vacToTa, 'y; Y — cpegHekBagpaTtuyHoe 3HaueHne, Mm/c;
———— 0 6anaHcupoBKY; nocne 6anaHCUpPOBKM

170
120

70

-80— v \ Vs

=130 SNen”

-180 | T | T l T

X —uvacToTa, 'y; Y — dasa;
—=—=—=—n0 6anaHCcUpOBKY; nocne 6anaHCUpPOBKM

AHanus

OcHoBHasi npobnema anst 4aHHOWM MalLMHbl 3aKriovanach B BbICOKOW BUOpauum B npouecce Boibera B o6nactsx vyac-
TOT 1200 MyH—" (20 My) n 2880 muH-" (48 ). Mocne npoBefeHHON GanaHCMPOBKM Ha MECTe yaarnocb yMeHbWUTb BUGpa-
LMI0 KaK Ha yKa3aHHbIX 4acToTax, Tak U Ha HOMMHamNbHOW YacToTe BpalweHms potopa 3000 muu" (50 u).
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Mpunoxenne A
(cnpaBoyHoOe)

CBefeHUs1 0 COOTBETCTBUU MeXrocyaapCctBeHHbIX CTaHOAPTOB
CCbINMOYHbLIM MeXXAYHapoAHbIM CTaHAapTaM

Tabnwuua [OA.1

0603Ha4YeHe 1 HAMMEHOBaHWE MeXOYyHAPOOHOro
cTangapra

CrteneHb
COOTBETCTBUSA

0O603HavYeHne U HAaUMEHOBaHe MEXroCy1apCTBEHHOTO
cTangapTa

ISO 1925:2001 Bubpauusi. bBanaHcuposka. Tep-
MWHbI U onpeeneHus

*

ISO 1940-1:2003 Bubpauusi. TpeGoBaHMA K Ka-
YecTBY 6anaHCMPOBKYM XeCTKMX poTOpoB. HacTb 1.
OnpegeneHve gonyctumoro gucbanaHca

IDT

FOCT NCO 1940-1—2007 Bubpauusi. TpeboBa-
HUSI K Ka4eCTBY DanaHCUPOBKM JKECTKMX POTOPOB.
Yactb 1. Onpegenenne gonycrtmmoro aucbanaH-
ca

ISO 1940-2:1997 Bubpauusi. TpeGoBaHWA K Ka-
YecTBY 6anaHCUMPOBKYM XECTKMX pOTOpPOoB. HacTb 2.
MorpelwHocTu onpegenexnnsa aucbanaHca

IDT

FOCT NCO 1940-2—99 Bwubpauwus. TpeboraHus
K KadecTBy 0anaHCMpPOBKM XECTKMX POTOPOB.
YacTb 2. YueT norpewHocTen oueHKM 0CTaToOuHO-
ro gucbanaHca

ISO 2041:1990 Bubpaums n ygap. TepMuHbl U
onpegeneHusi

ISO 2954:1975 Bubpauusi MaluMH C BO3BpaT-
HO-MOCTyNaTenbHbIM M BpawaTenbHbIM ABMKEHN-
em. TpeGoBaHusa K cpeacTBam M3MepeHuin ans
OoueHKM BUGPaLMOHHOTO COCTOSIHMA MallWH

IDT

FOCT NCO 2954—97 Bubpauus mawuvH ¢ BO3-
BpaTHO-MOCTYNarenbHbIM W BpawaTtenbHbIM BU-
xeHvem. TpeboBaHus K cpeacTBaM M3MepPeHU

ISO 7919-1:1996 Bubpauma mawuH 6e3 BO3-
BPaTHO-NOCTyNaTenbHOro ABMKeHus. ViamepeHnus
Ha BpaLLAKLWMUXCs Banax U KpuTepun OLEHKN COo-
ctosiHust. Yactb 1. ObLwee pykoBOACTBO

IDT

FOCT NCO 7919-1—2002 Bubpaumsn. KoHTpornb
COCTOAHMS MalWWH NO pe3ynbTatam UamepeHui
BUOpaumMn Ha HeBpawaiowmxcs sanax. Obwue
TpeboBaHuA

ISO 7919-2:2001 Bubpaums. OueHka cocTosHMS
MalvH No UaMepeHusiMm BMGpauuu Ha Bpaliato-
wmxeqa Banax. Yacte 2. KpynHele cTaumMoHapHbie
napoBbie TYpOWHBI WM FeHepaTopbl MOLWHOCTHIO
cBblwe 50 MBT 1 HOMMHaNbHOM ckopocTbio 1500,
1800, 3000 1 3600 MuH™"

ISO 7919-3:1996 Bubpaums mawuH 6e3 BO3-
BPaTHO-NOCTYNaTenbHOro AsmxkeHns. Namepenns
Ha BPALAIOLWMNXCH Banax u KpUTepun OLEHKN CO-
crosHms. Yactb 3. MNpOMbIWNEHHbIE MAWWHHbIE
KOMMIEKChI

IDT

FOCT NCO 7919-3—2002 Bubpaumsi. KoHTponb
COCTOAIHMS MalWWH NO pe3ynbTatam U3mepeHui
BuGpaumn Ha Bpalalowmxcs Banax. [pombiw-
NEHHbIE MALMHHBIE KOMIMEKChI

ISO 7919-4:1996 Bubpaums mawuH 6e3 BO3-
BPaTHO-MOCTYNaTenbHOro ABMXKeHus. Mamepenus
Ha BpalLaloWUXCA Banax U KpUTepun oLeHKn co-
cTosiHMsA. YacTb 4. Ma3oTypbuHHbIe arperartsl

IDT

FOCT NCO 7919-4—2002 Bubpaumsi. KoHTponb
COCTOSIHUST MalWMH NO pe3ynbTatam U3mepeHui
BnGpaummn Ha Bpawaiwmxcs Banax. [azotyp6uH-
Hble arperaThbl

ISO 7919-5:2005 Bubpaumss mawvH 6e3 Bo-
3BpaTHO-NOCTYNaTenbHOro ABWXeHus. Mamepe-
HWS Ha BpalLarLWmUXCcs Banax v KpuTepum oLeHKu
cocTosiHus. YacTb 5. Arperatbl rMaposanekTpoc-
TaHUMIA M HACOCHbIX CTaHLUMUNI

ISO 10814:1996 BuGpaums. NoasepxeHHOCTb U
YYBCTBUTENBHOCTb MaLLWH K gucbanaHcy

MOD

FOCT 31186—2002 BuGpauusi. [loaeepxeH-
HOCTb U YYBCTBUTENBHOCTL MalUWH K AucbanaHcy

ISO 10816-1:1995 Bubpaums. OueHka cocTos-
HWSI MaLLKMH Mo namepeHnaM Bubpauum Ha HeBpa-
watowmxes Hactax. Yacte 1. ObLwee pykoBOACTBO

IDT

FOCT UCO 10816-1—97 Bubpaums. KoHTponb
COCTOSIHUSI MaWWH MO pe3ynbTataMm WU3MepeHui
BUOpaLmMmn Ha HeBpalatowmxes Yactax. Yacts 1.
O61wme TpeGoBaHus
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O6o3HavYeHre U HAMMEHOBaHWE MEXAYHapPOAHOro CreneHb 0O60o3Ha4YeHne 1 HAUMEHOBAHUE MEXTOCYJapCTBEHHOMO
cTaHgapTta COOTBETCTBUA cTraHgapra

ISO 10816-2:2001 Bubpaumsa. OueHka cocTosi- — *
HUS1 MALLWH NO M3MepeHnsIM BUGpauun Ha HeBpa-
wawmxea Jacrax. Yacms 2. KpynHele craumo-
HapHble NapoBble TYPOUHBI U reHepaTopbl MOLL-
HOCTbIO cBblwe 50 MBT 1 HOMWHANBHON CKOPOC-
Thio 1500, 1800, 3000 1 3600 MuH™"
ISO 10816-3:1998 Bubpauusa. OueHka cocTosi- IDT FOCT WUCO 10816-3—2002 Bubpauma. Kou-
HUS1 MALWKWH NO M3MepeHnsmM BUGpauun Ha HeBpa- TPOMb COCTOAHUA MALLMH MO pe3ynbTataMm name-
waowuxcsa dactax. Yacte 3. [pomblneHHblie peHuin Bubpaumnm Ha HeBpaLLAOWMXCH YacTsiX.
MallMHbBl  HOMWHANBHOM  MOLWHOCTbIO Gornee Yactb 3. MpomblwneHHble MalWHb HOMMHAIb-
15 kBT v HommHanbHOM ckopocTtbio oT 120 go HOW MOWHOCTLIO Gonee 15 KBT U HOMUHaNbHOM
15000 MuH~' Ha MecTe akcnnyaTauum CKOPOCTBIO OT 120 4o 15000 MuH ™"
ISO 10816-4:1998 Bubpaumsa. OueHka cocTost- IDT FOCT WUCO 10816-4—2002 Bubpaumsi. KoH-
HUS MALWKWH NO M3MepeHnsm BUGpauun Ha HeBpa- TPONb COCTOSHWUA MalWH MO pe3ynbTatam u3me-
wawmxca dactax. Yacte 4. [a3oTypOuHHbIE peHun BuGpauum Ha HeBpaLLaloLMXCH 4YacTsIX.
YCTaHOBKM 32 UCKITIOYEHWEM YCTAaHOBOK C MPUBO- Yactb 4. [a30Typ6UHHBIE YCTAHOBKU
AOM OT aBMALMOHHBIX TypOuH
ISO 10816-5:2000 Bubpauusa. OueHka cocTost- — *
HWUA MalWuWH NO pesynbTatam u3mepeHwuin Bubpa-
UMM Ha HeBpawawlmxcsa dactsax. Yacts 5.
ArperaTbl Ha IMAPO3NEKTPOCTAHUMAX U HACOCHBIX
cTaHumunAxX
ISO 10816-6:1995 BuGpaumsi. OueHka cocTosi- — *
HWUA MalUMH NO pesynbTataMm uaMepeHwun Bubpa-
LUK Ha HeBpaLLawmuxen Yactsx. Yacte 6. Mawmn-
Hbl BO3BPATHO-NOCTYNAaTENbHOro AeWCTBUS HOMU-
HanbHOW MOLWHOCTLIO cBbiwe 100 kBT
ISO 10817-1:1998 CucTtembl namepeHuii Bubpa- IDT FOCT UCO 10817-1—2002 Bubpauusi. Cuctemsl
umun Bpawatowmxcsa sanos. Yacte 1. Mamepenus namepeHut Bubpaumm BpalAOWMXCH Baros.
OTHOCUTENBHOW M abcontoTHOW BUOpauumn B pagu- YacTtb 1. YCTPONCTBO AN CHATUA CUFHANOB OTHO-
anbHOM HanpasreHun cuTenbHON M abconTHON BUGpauun

* COOTBETCTBYIOLLUIA MEXIOCYAapCTBEHHbIV CTaHAAPT OTCyTCTBYeT. [0 ero NnpuHATUA PEKOMEHOYETCH UCMNONb30-
BaTb NepPeBoj AaHHOIO MEXAYHAPOAHOIo CTaHAapTa Ha PYCCKUN A3bIK.

Mpumedanune— B HacToawen Tabnuue NCNONB3OBaHbI CNeaylowme yCnoBHble 0603HAYEHNS] CTENeHN COoT-

BETCTBUSA CTAHAAPTOB:
- IDT — ngeHTu4YHble CTaHaapThl;
- MOD — moanduumupoBaHHble CTaHAAPThI.

[1] NCO 11342:1998
(1ISO 11342:1998)
[2] NCO 19499:2007
(ISO 19499:2007)

Bubnuorpadusn

Bubpaums. Metoab! n kputepumn 6anaHCMpPOBKY TMOKMX POTOPOB

{Mechanical vibration — Methods and criteria for the mechanical balancing of flexible rotors)
Bubpaums. banaHcupoBka u ctanaapTel no 6anaHcupoBke. BBogHoe pykoBoACTBO
{Mechanical vibration — Balancing and balancing standards — Introduction)
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