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BBepeHve

BanaHcupoBka npeacTas/sieT co60i NpoLecc NPOBEpKU W. NPU HEeO6XOAMMOCTH, KOPPEKTUPOBKM pac-
npefeneHus Macc poTopa ¢ Lesibio 406UTbCSA TOro, YTo6bl OCTaTOuHbIM Auc6anaHc potopa, a Takke co3jaBae-
Mble UM BUGpauus Land (onop) potopa U cuibl, BO3LECTBYIOLME HA OMOPY, HE BLIXOAWIN 38 YCTAHOB/IEHHbIE
npegesnsl. MHOTMe poTopbl Nepes yCTaHOBKO Ha COBCTBEHHbIE OMOPbI YpaBHOBELIMBAIOT Ha cneuuaibHOM 6a-
NTaHCMPOBOYHOM 060pyAOBaHMU. Ecnn e 6anaHcupoBoYHoe 060py0BaHNe HeAOCTYMHO UK B Cyyvasx, Kor-
Zla nocsie yCTaHOBKM poTopa TPe6yTCs ON0NHUTENbHbIE paboTbl MO €ro A0BOAKE, TO MPUMEHSIIOT NpoLeaypbl
6anaHCpoBKN poTopa Ha MecTe.

BanaHcUpoBKy Ha MecTe OCYLLECTBMSAIOT B COGCTBEHHbLIX Onopax (MOALLIMMHUKAX) poTopa.

MpenmMyLLecTBOM G6aslaHCUPOBKM HA MOCTE SIB/IIETCS TO. YTO POTOP YpaBHOBELIMBAIOT B paboymx yco-
BUsX. [pU 3TOM HET HEO6GXOAMMOCTM NPUHUMATL BO BHUMAaHME Kak MHaM1MYeckue CBOWCTBa Onop, Tak 1 Bus-
HUe [Apyrux uvacTteii BanonpoBoga. CyLecTBEHHbIMU e HefocTaTkamu [aHHOTO MeTofJa SABSOTCS
OrpaHWYeHHOCTb AOCTYNa K POTOPY, @ TakkKe He06X0AMMOCTb B NpoLecce 6a/1aHCUPOBKY OCYLLECTB/ISATH MYyCKu
MallMHbI, HA KOTOPOI POTOP YCTAHOB/IEH.

OrpaH14YeHHOCTb AOCTYNa MOXeT MOBMSATb Ha BbIGOP NIOCKOCTEN KOPPEKLMK, a HE06X0ANMOCTL NpPo-
GHbIX MyCKOB MaLUMHbI MOXET OTPULATE/IbHO CKa3aTbCsl HA SKOHOMUYECKOl 3PPEKTUBHOCTY ee aKCnyaTaLumu.
B cnlyyae cu/bHO pasBuToro Auc6anaHca orpaHMYeHnst Ha BbIGOP MI0CKOCTER KOPPEeKLMY 1 KOPPEKTUPYIOLLUX
Macc MOryT NpyBECTU K TOMy, UTO POTOp He yAacTcs ypaBHOBECUTb B TpeGyemoii cTeneHu.
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M E X IO CY 4 AP CTWBEWHH b # C T A HAOAUPT

Bubpauuns
BATAHCVPOBKA HA MECTE POTOPOB BONbLWWX N CPEAHNX PABMEPOB
Kputepuun n mepbl 6e3onacHoOCTH

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

fNaTta BBegeHuna — 2014—11—01

1 O6nacTb NpUMeHeHus

HacTosiwuii cTaHaapT ycTaHaBNMBaET PYKOBOACTBO MO NPUMEHEHUIO METO0B 6a/aHCMPOBKU POTOPOB
60/bLINX U cpegHnx pasmMepos Npun Ux yCtTaHOBKE B COBCTBEHHbIX onopax Ha MecTe akcnnyatauyun, BKI4Yas
onpegeneHune yCI'IOBVIVI VICI'IbITaHI/Il7I, ncnonb3yemoro 060pyﬂ,0BaHVIFI, mMep 6e30nacHOCTU 1 Cnoco6oB npea-
CTaB/1eHUsA pe3ynbTaToB.

HacTosimii cTaHAapT MOXET 6bITh MUCMNO/b30BaH NPY 3ak10UYeHUN LOrOBOPOB Ha NPOBeAeHMe 6anaHcu-
POBKMU.

HaCTOFILIJ,VIVI CTaHOapT He yCTaHaB/IMBaeT MeTOoAbl pacyeTa KOPPEKTUPYHLWNX MacC Nno pesynbrtaram ns-
MepeHuii BuGpauum.

NMpumeyaHune — HeCMOTPS Ha TO YTO HACTOSLWMIA CTAHAAPT PACNPOCTPAHSAETCS TONLKO Ha POTOPbI 6OMBLUNX U
CcCpegHuX pasmepoB, OCHOBHbIe NMpUHUMNbI GaﬂaHCl/lpOBKVI, yCTaHOBJ/IEHHblE B HEM. MOTyT 6bITb MCMOMb30BaHbl TakKXe ansa
6anaHCPOBKM POTOPOB MasiblX PpasMepoB Npu HEOGXOAMMOCTU NOAAEPXKAHUS Maroro YPOBHS BUGPaLMn 1 NpaBU/IbHOTO
pacnpepgeneHusi Macc.

2 HopMaTuBHbIE CCbINIKU

B HacTosLleM cTaHAapTe KCNo/ib30BaHbl HOPMATUBHbBIE CCbIJIKM Ha cnefylowmne cTaHaapTh:

ISO 1925:2001 Bwubpauus. banaHcuposka. TepMuHbl U onpegeneHns

ISO 1940-1:2003 Bubpauus. TpeboBaHNs K kauecTBy 6a/1aHCMPOBKU XeCTKUX poTopoB. YacTtb 1. Onpe-
Jenexune fonycTMMoro gucbanaHca

ISO 1940-2:1997 Bubpauus. TpeboBaHMs K Ka4eCcTBY GaslaHCMPOBKM XXECTKMX pPOTOpoB. YacTb 2. lNor-
pelHocTn onpegeneHuns ancbanaHca

1ISO 2041:1990 Bubpauus n ygap. TepMuHbl 1 onpegeneHns

ISO 2954:1975 Bubpauns mMawuH C BO3BPATHO-NOCTyNaTesibHbIM 1 BpalwaresibHbIM ABMXeHneM. Tpe-
60BaHUA K cpeAcTBaM M3MepeHuli 415 OLEeHKN BUOPALMOHHOMO COCTOSIHUA MallWH

ISO 7919 (Bce yactn) Bubpauus. OueHka BUOPALMOHHOIO COCTOSAHUA MallUH No pesynbTatam usmepe-
HUIA BUOpaLMn Ha BpaLlalLmMxca Basax

ISO 10814:1996 Bwubpauus. MNMogsepXeHHOCTb U YyBCTBUTE/TbLHOCTL MaLLMH K gucbanaHcy

ISO 10816 (Bce yactn) Bubpaums. OueHka BUOPALMOHHOIO COCTOSIHUA MalluH Mo pesyfnbTatam usme-
peHuit BUbpaunn Ha HeBpaLLaloLLNXCA YacTax

ISO 10817-1:1998 CucTembl U3MepeHunii Bubpauuy BpatjarLmxcs sanos. YacTb 1. IsMepeHus oTHO-
CUTeNbHON 1 abCcoNoTHON BMBpaLMmn B pagnanbHOM HanpasieHum

3 TepMuHbI 1 onpeaeneHnsa

B HacTosem ctaHgapTe npMMeHeHbl TepMuHbl o 1ISO 1925 n ISO 2041.

M3paHue odurumnanbHoe
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4 BbajlaHCUpPOBKa Ha MecTe

4.1 O6wue NOMOXEHMUSA
Mpu 6anaHcpoBKe Ha MeCTe KOPPEKTMPYIOLMe MacChl yCTaHaB/IMBAKOT HA POTOP B ONpeAeNeHHbIX A0C-

TYNHbIX MecTax. B pe3y/ibtate 3Toi npoueaypb! J06MBAIOTCA CHUXEHUS KoNle6aHnii Bana Unm onopbl 40 3a4aH-
HbIX Npeaeno., YTo6bl o6ecneunTs Ge3aBapuiiHylo paboTy MallMHbl B TeYeHUe BCEro XWU3HEHHOTO LMKNa.

MprumMeyaHne — B HEKOTOPbIX C/lyyYasiX ogHOKpaTHas 6anaHcMpoBKa MallunH, 06/1a4atLWmnX NOBbILEHHO’ Yy-
BCTBUTENBHOCTbLIO K Anc6anaHcy, He MOXeT o6ecneynTb HU3KOe 3HavyeHue BMGpaLMM a TeYeHWe BCero cpoka akcnyarta-
LUMmn. 3TO 0COBEHHO crnpaBeA/IMBO, eC/lM MallnHa paboTaeT Ha YacToTe, 6/1M3KO K 06/1aCTU OCTPOro Pe30HAHCHOro nuka
(cm. 1ISO 10814). a Takke ecnu gucbanaHc MallMHbl 3aBUCUT OT ee Harpysku.

Kak npaBwio, nNpu UCMoNb30BaHWU LITATHOTO 06GOPYAOBaHUS HA MECTe 3KCMlyaTauuy MaluHbl UMeeTcs
MeHbLLUE BO3MOXHOCTelH /151 U3MePEeHWii 1 06paboTKM AaHHbIX, YeM NpU 6anaHCUPOBKE Ha CreLnaibHOM GanaH-
CYPOBOYHOM 060pYyAOBaHMK. 03TOMY HEO6XOAMMOCTL NPOBEAeHNst 6anaHCUPOBKN HA MECTe MOXeT NoTpe6o-
BaTb MCMO/b30BaHUSA [ONOHUTE/NILHOTO 060pYA0BaHUs. MycK poTopa € YCTaHOB/IEHHbIMU KOPPEKTUPYHOLLMMI
mMaccamu NoTeHLMaIbHO OMaceH [/1si NepcoHana, YTo TpebyeT NPUHATUS creluabHbIX Mep.

4.2 OcHoBaHus 4na NpoBeAeHus 6aaHCMPOBKM HA MecTe

4.2.1 XoTs oTAesbHbIi POTOP MOXET 6bITb YA0BIETBOPUTE/IbHO YPaBHOBELLEH Ha HU3KOCKOPOCTHOM UK
BbICOKOCKOPOCTHOM 6a/1aHCUPOBOYHOM CTaHKE, NOC/IE €r0 yCTAHOBKM Ha MallVHY B COCTaBe Ba/fIoNpoBoAa Mo-
XeT NoTpe60oBaThCs NPOBeEeHVEe [ONONHUTEIbHON 6anaHCUPOBKU. DTO 06YC/I0B/IMBAETCSA Pa3HbIMU YCOBUS-
MU BpaLleHUsi poTopa B peasibHol MalluHe 1 Ha 6a/1aHCMPOBOYHOM CTaHKe, B TOM YKCTIE:

- PasHbLIMU AYHAMUYECKUMI XapakTePUCTMKaMI OMop poTopa Ha MallvHe 1 6a/1aHCUPOBOYHOM CTaHKE;

- HETOYHOCTbIO C60PKY NMPU YCTaHOBKE POTOpPA Ha MaLLUHY;

- Ha/IMYNEM 3MIEMEHTOB, KOTOpblE HE MOTYT GbITb YPaBHOBELLEHb! 40 UX COOPKY;

- U3MeHeHVeM avcbasiaHca poTopa B peasibHbIX YCA0BUAX PaboThbl MalUMHbI.

4.2.2 BanaHcupoBKa Ha MecTe MOXeT NoTpe60BaThLCA A/ KOMNEHcaLMy N3MeHeHuli COCTOsHWS poTopa
B NpoLecce ero aKcnyartaluum, Takmux Kak:

- U3HOC;

- yTpaTta HeKoTOpPbIX YacTel KOHCTPYKLUM, HanpUMep NPOTUBO3PO3MOHHbBIX IONACTHbLIX HAMIABOK;

- U3MEHeHe B3aVMHOTO PacrofIoKEHNUs! UM 3aMeHa yacTeli poTopa B NPOLECCE PEMOHTa;

- CMelleHne 3/1eMEHTOB BasionpoBoAa (MydT, AWCKOB rasoBbiX TypBUH, KOPOTKO3aMblKaloLUX Konel
ACUHXPOHHbIX ABuratesneit).

MpumeyaHune — O6bIYHO /IONATKM POTOPa yCTaHaB/IMBAIOT NOC/IE X COBMECTHOI 6anaHCMPOBKMW, O4HaKO npu
3aMeHe HEKOTOPOro Y1c/ia S1onaTok ypaBHOBELEHHOCTb pOTopa MOXeT 6biTb HapyLleHa.

4.2.3 JononHutenbHas 6anaHcupoBka Ha MeCcTe MOXET ObiTb 06YCNOBAEHA TaKkKe PAAOM TEXHUYECKUX
UM 3KOHOMUYECKNX NPUUMH, TakuX Kak:

- 0TCYTCTBME GaNaHCHPOBOYHOIO CTaHKa;

- 9KOHOMMYECKasi HEBbIFOAHOCTb NPeABapUTE/IbHON 6anaHCMPOBKU Ha GaNaHCMPOBOYHOM CTaHKE;

- 9KOHOMMYEeCcKast HEBbITOAHOCTbL IEMOHTaXa MallUHbl 1 TPaHCMOPTUPOBKM poTopa [0 6a1aHCMPOBOYHO-
ro o6opyfoBaHus.

4.3 Lenn 6anaHcMpoOBKN Ha MecTe

3apayeil 6anaHCHpPOBKM ABNAETCA CHUXKEHWE BUOpaLMK [0 YPOBHSA, NO3BOSIOLWErO OCYLLEeCTBNATbL 40/1-
roBpPeMEeHHY0 aKcniyaTaumio MatnHbl. 415 60/bWNHCTBA MaLLVH NpefenbHble 3HaYeHns Bubpauum yctaHas-
nnBaloT IM60 Ha OCHOBE MpPaKTUKK UX SKCnyaTauumn, NMbo ncnonb3ys pekomeHgaunn ctaHgapTos ISO 10816
1 ISO 7919 B OTHOLWEHUN BMOpaLmn, COOTBETCTBEHHO, HA HEBpAaLLaOLLMXCA YacTaxX U Ha Baslax.

Ecnv nepsooyepeaHoro BHMMaHus TpebyeT gucbanaHc potopa, TO ero nocpeacTBoM 6anaHCMpoOBKM He-
06X0AMMO YMEHbLUUTL A0 A0NYCTUMbIX Npeaenos (cM. ISO 1940-1).

5 Kputepuun npoBegeHus 6asiaHCUPOBKU Ha MecTe

MaLumnHbl B HOPMasibHbIX paboumx yCA0BUSAX UV NPU U3MEHEHMSX YacTOTbl BpalleHns potopa (B pesysib-
TaTe NpoBeAeHUs PEMOHTHBIX UIN NYCKO-HaNaA0uHbIX paboT) MOryT UMETb HE0NYCTUMO BbICOKYIO BUGpaLumio,
npeBbILALLYI0 Npeserbl, yCTAHOB/EHHbIE HA OCHOBE OMbITa 3KCM/yaTauuun, yCoBuii Jorosopa uim ncxoas
13 pekoMeHAaumin ctaHaapToB (Hanpumep, cepuii ISO 10816 n ISO 7919). Bo MHOrMX cyyasx CHU3NTb Bubpa-
LMo 0 AOMYCTUMOrO YPOBHS N0O3BO/IAET 6alaHCMpOBKa Ha MecTe.
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Mepep nposefeHeM 6anaHCVPOBKN HEOOXOAMMO BbISICHUTL, UMEeTCS /M AOCTYN K TakuM N0CKOCTAM
KOPpPeKLUMn, 4Tobbl YCTAHOB/EHHbIE B HUX MACChl MOI/M CYLLLECTBEHHO NOBANATL HA BUGPALMIO MaLUUHbI, MO-
CKOJIbKY BCNefCTBUE OrpaHWYeHHOCTU AOCTYMHbIX N1I0CKOCTEV KOPPEKLUn U TOYeK M3MePEHUi i Ha MalluHe B
cbope npoueaypa 6anaHCUMPOBKM Ha MecTe MOXeT CTaTb HealpdeKTUBHON. PekomeHAyeTca W3yunTb OnbIT
npeablaynx 6anaHcnpoBok. ViHoraa TpebyeTcs npoBeAeHne MofanbHOro aHanumsa. Mpuctynatb K nposege-
HWI0 6anaHCMPOBKM Ha MecTe crefyeT TO/IbKO NPW BbIMOMHEHUN CNeAYIOLWNX YCNOBWIA:

- MPUYMHBI MOBbILLIEHHOV BMOpaLMn U3BECTHbI, U HET ApYroro atheKTMBHOro cnocoba vx ycTpaHeHus;

- aHann3 nokasbiBaeT BO3MOXHOCTb 6e30MacHOM 1 3cpheKTUBHOW GaaHCUPOBKN Ha MECTE;

- B HOpMasIbHOM 33 aHHOM pexvMe paboTbl MallVHbI BEKTOP BUOPaLUM OCTaeTcs CTabubHbIM;

- CYLLeCTBEHHO cocTaBnswoLLel BubpaLmmn aBrseTcs Bubpauns 060poTHOM YacToTbl (MOCKO/bKY TOTbKO
3Ty COCTaB/IAIOLLYI0 MOXHO YMEHbLUUTb B pe3ysibTare 6anaHCcupoBKu).

B oco6bix cnyyasx, korga 060poTHas cocTaBnsaioLLaa BMopaLnm n3mMeHseTcs B npouecce HOpPMasibHON
paboTbl MaluHbI (HanpuMep, BCeACTBYE TeMnepaTypHoro npornba potopa reHepartopa), AobasneHue Kop-
PEKTMPYIOLLMX Macc No3BosiseT ONTMMMU3NPOBaTb BUOPALMOHHYID XapaKTEPUCTMKY MalluHbl B npolecce ee
aKcnayaraummn. VIHoraa MoXxHO A0NYyCTUTL NOBbILLEHHbIE 3HaYeHNs BUbpaLm B pexviMe MakcuMasbHON YacTo-
Tbl BpalweHns 6e3 Harpysku, 4Tobbl NOAYUYNTb NPUEMIEMbIe 3HAYEHNSA NOA NOSTHOW Harpy3Koi.

MpumeyaHune — Ecnu pabota MawnHbl XapakTepulyeTcsa HeNMHeHOW 3aBUCMMOCTbIO OT AucbanaHca, To f0-
6aB/ieHNe KOPPEKTUPYIOLMX MacC MOXeT MOBANAThL Ha Apyrue cocTaBnsowwmne Bubpauyun, BKIYas ee rapMoOHUKN 1 Cy6-
rapMOHUKMU.

MpyYnHOI NosIBNEHNs BUBpaLM 060pOTHOM YacTOTbl MOTYT GbITb APYre UCTOYHVKMA MOMUMO AuchanaH-
ca (Hanpumep, Cunbl TIMAPaBANYECKON UK 31eKTPUYECKOV Npupoabl). Bknaj B aTy cocTas/sAoLLy0 Bubpaumm
MOTyT AaTb 1 AedekTbl CO0pPKM, HanpuMep HeCOOCWMOCTb BaslOB UM Nepekoc NoAWWNHUKOB. B aTom cnyyae,
Kak npasuio, 4O6UTLCA CyLLEeCTBEHHOro adhdhekta nocpecTBOM 6anaHCMPOBKM HEBO3MOXHO, NOCKO/IbKY 6a-
NaHcupoBKa NO3BONT CHU3UTL BUGPaLMIO 415 KOHKPETHOW 4acTOThbl BPaLLLeHWs, NP1 3TOM Mackupys Hanmune
Apyrux gedeKkToB MalluvHbI.

N3meHeHns BekTopa BMGPaLUK AOMKHbI ObITb JOCTATOYHO CTAGUMBbHBIMY U TaKUMU, YTOObLI aMnanTyaa
3TUX N3MEHEHWI OblNa He3HaunTeNbHAa MO CPaBHEHWIO C aMNAUTYA0 BeKTopa BUbpaLmu.

6 Mepbl 6e30nacHOCTH

6.1 O6uwme NonoxXeHUs

BanaHcnpoBka Ha MecTe f0/KHA 6bITb BbIMO/IHEHA TOMbKO KBANNMULNPOBAHHBIM NEPCOHANIOM, BKIIHO-
Yyas npeacTaBUTENE UCNOMHUTENS U 3aKa3yuka, NOHUMALLMX NOCNEeACTBUS YCTAHOBKM Ha POTOP MPOBHbIX 1
KOPPEKTUPYIOLLUX MACC 1 MMEILLMX OMbIT 06CNYXUBaHNA MallVHbl, B COCTaB KOTOPOi BXOAWUT ypaBHOBELLUBA-
emblli poTop. HecobntogeHne 3Toro TpeboBaHMsa MOXET NMPUMBECTY K NOBbILUEHHOMY PUCKY NOBPEXAEHUSA Ma-
LUMHbI U NONYYEHUS TPaBM 06CNYXMBAKLLUM NEPCOHASIOM.

6.2 BbesonacHOCTb nepcoHana, pa6oTatouiero B611M3n BpaljatoLerocs sana

Bo Bpems npoBefeHUs 6anaHCUpPOBKM Ha MecTe MallnHa paboTaeT B cneunanbHOM pexume, AonycKako-
LeM A0CTyN K BpawalLlmnmMecs 4yacTam 418 YCTaHOBKM Ha HUX NPOGHbLIX Y KOPPEKTUPYIOLWMX Macc. MoaTomy
AaHHYI0 npoueaypy Heo6XxoAMMO BbINOHATL B CTPOTOM COOTBETCTBMM C MHCTPYKUMEl no 6e3onacHocT, rae
yKasaHbl Mepbl, MO3BONAKLINE NPUOCTAHOBUTb Pab0oTy MallMHbI B MOMEHT fOCTYNa K Heil nepcoHana, a Takke
npasuna MCnosib30BaHUsA BCNOMOraTesibHOro 060pyAoBaHuNs, UCKIYalLWwme ero KOHTakT ¢ Bpallatowmmes
BasIOM.

6.3 Pexunm paboTbl MawmnHbl Npu 6anaHcnpoBke

B npouecce 6anaHCMpoOBKM Ha MecTe MalluHa noABepraeTcs MHOrOKpaTHbIM NMyckaM U OCTaHOBaM, YTo
MOXEeT ObITb CBSA3aHO C Harpy3kamu, HexapakTepHbIMU 415 paboTbl MalluHbl B HOPMasibHbIX YCN0BUAX. Bo3-
MOXHOCTb paboTbl MallMHbI B JaHHOM pexuMe TpebyeT npoBefeHns cneunanbHOro aHanusa (npMMep Takoro
aHanv3a ANns MalviH HEKOTOPbIX K/1acCoB NpUBeAEH B npunoxeHun A). Heobxoanmo y6eanTbes, HUTO MHOTOK-
paTHble NyCKNW W OCTaHOBbl He NpuBeayT K yXYALUEeHWI0 HaAeXHOCTU W COKpalleHWo cpoka akcnayarauuu
MaLlUUnHBbI.

6.4 YcTaHOBKa KOPPEKTUPYIOLWNX Macc

Mpy fo6aBneHnn NPO6HbIX 1 KOPPEKTUPYIOLLMX Macc He06XoaAMMO y6eAMTbCA B X HAAEXHOM 3akpenne-
HVW. NO3BO/AIOWEM MPOTMBOCTOATH pa3BMBaeMOi LeHTpobexHol cune. KoppekTupylowme mMaccbl, byayumn
pasMelLeHHbIMU Ha POTOpPE, He AO/MKHbI MelaTb HOpMaslbHO paboTe MalWHbl (HanpuMep, He 3aAeBaTb BO
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BPEMS BpallleHWs cTaTOpHbIe 3/IeMEHTbI MalluvHbI NPV TENJI0BOM paclunpeHun potopa). Ecnm nopsgok ycrta-
HOBKM KOPPEKTUPYIOLMX MacC yKasaH B WHCTPYKLUMW W3rOTOBUTENs, TO [AaHHYK YCTaHOBKY cnegyeT
OCYLL,eCTBNSATb B COOTBETCTBUN C 3TOW MHCTPYKLVEN.

[nsa KpenneHnsa KOPPEKTUPYIOLLIMX Macc YacTo UCNOMb3YyT 60/1TOBbIE COeANHEHNS Un cBapky. CneayeT
y6eauThbes, 4TO NPOLECCHI CBAPKU UM HApe3aHWs OTBEPCTUiA Mo 601Tbl He NPUBEAYT K YXYALIEHNIO TEXHUYEC-
KOro COCTOSIHMS 3/IEMEHTOB POTOpa, Ha KOTOpble yCTaHaBMBAOT KOPPEKTMPYIOLLME MACChl, WX K noTepe NMn
hYHKLMOHaNbHbIX CNOCOBHOCTEN (Hanpumep, nNo oTsoAy Tenna). Mpu oLeHke HafeXHOCTU KpenieHns Koppek-
TUPYIOLLUX Macc creayeT Takke NpUHMMaTh BO BHUMaHWe yCcnoBusa cpeabl (Temnepatypy, XMMUYecKknil cocTaB
aTmocdepsl), Npu KOTopbIX ByaeT paboTaTb poTop.

Mpwn ycTaHOBKE KOPPEKTUPYIOLLMX Macc cnefyeT UCX04UTb U3 NPUHLMNG, YTO X 06LIaa macca B Kakaou
N/IOCKOCTW KOPPEKLMM JO/KHA, N0 BO3MOXHOCTU, 6bITb MUHUMASIbHO. M03TOMY ecnu B flaHHO NI0CKOCTM NO
utoram npeabiaywmnx 6anaHcupoBOK yxe 6bin pasmeLleHbl KOPPeKTUpYLoLMe Macchl, To cnefyeTt paccMmoT-
peTb BO3MOXHOCTb UX 06 beANHEHNSA C TEMU, YTO [O/DKHBI GbITh YCTAHOB/EHDI B pe3ynibTaTte nocnefHen 6anan-
C/pOBKM. DTO HE OTHOCMTCA K MaccaM, yCTaHOBKa KOTOPbIX Npecrnefosana crneyunanbHble uenu (Hanpumep,
ypaBHOBECUTb KOHKPETHbIA AWUCK UNN HeTpannm3oBaTb 3KCLEHTPUCUTET OCHOBaHNA 10NacTu).

6.5 Mepbl 6e30MacHOCTU A1 OTAE/IbHbIX KNAacCOB MallnH

Pas3Hoo6pasne KOHCTPYKLMIA MallvH He No3BOMSIeT YCTaHOBUTbL ANS HUX efiuHble TpeGoBaHus 6e3onac-
HOCTU. HekoTopble 06Lve Tpe6oBaHUsi 6e30MaCHOCTV PACCMOTPEHbI B 6.2—6.4. B npuioxeHnu A gaH npumep
onpegenexHus Tpe6oBaHuit 6€30MacHOCTY A1S MaLIMH OTAe/bHbIX KNaccoB. OAHAKO KaX /bl KOHKPETHbIA Ciy-
uaii 6anaHCMpOBKY A/151 KOHKPETHOM MalluHbI Y KOHKPETHbLIX YC/I0BUiA ee NpUMeHeHUs TpebyeT UHAUBUAYa b-
HOTO NoAxofa K oLeHke Mep 6e30MacHOCTY.

7 W3mepeHuns

7.1 CpepcTBa nsmepeHuin snépaumm

MeTog oLeHkn Bubpauum nNo U3MepeHnsaM HenocpeACcTBEHHO Ha BpallaloLwmnxcs Banax fJo/HKeH cooTBe-
TcTBOBaTh ISO 7919-1. a cpefcTBa n3MepeHuii — y0BNeTBOPSATL TpeboBaHusamM 1ISO 10817-1. MeToa nsmepe-
HWIA C MCMONb30BaHMEM AAaTUMKOB, YCTaHaB/MBAEMbIX Ha CTATOPHbIX YacTAX, AO/HKEH COOTBETCTBOBATb
Tpe6oBaHMAM ISO 10816-1. a cpeacTBa U3MepeHuii — yaoBneTBopsTe TpeboaHusamM I1SO 2954. [inanasoH
4acToT M3MEPUTESNIbHOW CUCTEMbI AO/KEH OblTh 4OCTATOYHO LUMPOKMM, YTOGbI OXBATUTh BCE BO3MOXHbIE Yac-
TOTbl BpalleHWs, Ha KOTOPbIX MallnMHa Ao/MkHa ObiTb ypaBHOBelweHa. [laTumkm Bubpauumn yctaHasnvmBalT B
TouKax, rae atpekT OT BHECEHMS KOPPEKTUPYIOLLNX MACC MOXET ObITb 3aMeTeH.

[ns Bana c ynpyroi onopoii Hannyywuin pesynbTaT JatoT, Kak NpaBuio, N3MepeHns Ha HeBpaLLarLLmnxcs
yactax. B cnyyae XecTkoi onopbl 6051ee YyBCTBUTE/IbHBIMU ABMAIOTCA AATUMKN OTHOCUTESbHBIX NepemMelle-
HWiA Bana. Ecnv ans nsmepeHnini 0oTHOCUMTENbHbIX Ko1ebaHnii Bana Ncnonb3yoT 6€CKOHTaKTHbIE BUXPETOKOBbIE
JaTunKn, TO NX BbIXOAHON CUTHaN MOXET GbiTb UCKaXKEH BCMeACTBME MeXaHUYeCcKnx Wan aNeKTpuyecknx bme-
HWii Bana. Ecnun aTv nomexu CyLeCTBEHHO BAUSIOT Ha CYMTbIBAEMble MOKa3aHus, TO 418 UX yCTpaHeHus Heob-
XO4MMO BBECTW COOTBETCTBYIOLIME nonNpasku. [10 BO3MOXHOCTW MPUMEHSAIOT U3MepeHus abCoMOTHbIX
koneb6aHuii Bana, KOTOpble NO3BO/IAT ONpeseNuTb NONOXKEeHNEe Basia B KaXbli MOMEHT BpEMEHW He3aBUCMMO
oT BUbpaLmun onop.

CraHgapTbl cepuii 1ISO 7919 1 ISO 10816 ycTaHaBNMBaOT peKOMEHAYEMbIe NpeAe bHble 3HauYeHUs BUG-
paumu B LUMPOKOM fmanasoHe YacToT A8 MallvH, paboTaoLyx B cTalnmoHapHoM pexume. OfgHako ans npose-
JeHna 6anaHcupoBkn obopyfoBaHve AN U3MepeHwit Bubpauum [O/KHO o6nafaTb [ONOMHUTEbHbIMU
YHKLUMOHATbHBIMU BO3MOXHOCTAMU: BblAENATbL COCTaBMAILWY0 BUbpauuv (amnanmTygy v gasy) Ha yactote
BpaLleHns. Kpome Toro, B cTaHaapTax cepuid 1ISO 7919 un ISO 10816 npefycMOTpeHbl U3MEPEHUS B pajvalb-
HOM Hanpas/IEHUN Ha BCEX MOALIMNMHMKAX N B OCEBOM Hamnpas/I€HNN TOMIbLKO Ha YNOPHbIX noAwunnHukax. OgHa-
KO Npu HEO6XOAMMOCTN NPOBOAAT U3MEPEHUSA B OCEBOM HAanpasfeHUN U Ha MOALLMIHMKAX OpYruX TUNOB.

OO6bIYHO 6annaHCpPOBKY Ha MecTe NPOBOAAT A5 CHUXEHUS BUOpaLun Ha paboyeii yactoTe BpalleHns n
npv NPOXOXAEHUN POTOpa Yepe3 pe3oHaHC B NpoLecce pasroHa wan Bblbera. VismeputensHas cuctema fof-
XHa o6nagatb AMHAMUYECKMM fMana3zoHoM, AOCTaTOUHbIM 419 U3MEpPeHUs aMnanTys u has Ha Bcex paccmar-
prvBaeMbIX YacToTax BpalleHus.

Bnbpaumio n3mepsitoT B Tex ToUKax, rae ee Heobxo4MMo CHU3NTb. O4Hako BMeCTe C 3TUM BUGpaLusa MoxXeT
6bITb CHUXXEHA U B APYrUX TOYKax U HanpasfieHusx. [MoaToMy pekoMeHAyeTcs ycTaHaBNnBaTh AONOHUTEIbHbIE
[JaTunKn Ha CONpsHKeHHbIe POTOPbl U coceAHme NOALNNHUKN. Ecnn B Liensx KOHTPoNs BUGpaLMoOHHOro COCToS-
HUS OCTATOYHO N3MEPATL BUOPALMIO TOIbKO B OAHOM Hanpas/ieHun, To Npu 6aiaHCUpPOBKe HA MeCcTe PEKOMEH-
[AyeTcs. N0 BO3MOXHOCTU, MPOBOAUTbL U3MEPEHUS B IBYX OPTOTOHA/IbHBIX MIOCKOCTAX.
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Ecnu gns 6anaHcMpoBKY UCTOSb3YHOT MOCTOSHHO YCTAHOB/IEHHbIE JaTUMKK BUOpaLym, TO peKoMeHayeT-
csi nepef, npoBeaeHnem 6as1aHCUPOBKM NPOKOHTPOIMPOBATL UX YaCTOTHbIE U (pa30Bbie XxapakTepucTuku. Moc-
TOSIHHO YCTaHOB/IEHHble [AATUMKM OTHOCWUTENbHOW BuGpauun Bana 06bIYHO HE Ka/IMGPYHT, HO MPOBepsoT
6vieHusi Bana n pasy curHana. Mpu npoBepko hasbl 06bIYHO JOCTATOUHO Y6eANTLCSA B TOM. YTO CUTHAs NMeeT
NpaBUbHYI0 NONAPHOCTL. 1A AATUMKOB, YCTAHABIMBAEMbIX NOCTOSIHHO HA HEBPALLAIOLLMXCSA YacTsaX Malluu-
Hbl, pEKOMEeHAYeTCs!, N0 BO3MOXHOCTYW, NPOBEPUTL COOTBETCTBUE Pe3yNbTATOB C pe3ysibTaTtamu, Noy4YeHHbIMM
MNPV UCMO/Ib30BaHUN NMEPEHOCHbBIX AATUVKOB.

MpumeuyaHune — BHEKOTOPbIX C/y4asx NOME3HbIM MOXET OKa3aTbCsl MOCTPOeHue rpauka opbuTsl Bana, ans
4ero UCMoJb3yHoT Napbl AaTYNKOB B 3a4aHHbIX MIOCKOCTAX U3MEPEHMI MO ANIMHE Basia. TEOPETMUECKM AOCTaTOUHO, YTO6bI B
KaX A0l Takoii nape ocy HyBCTBUTENIbHOCTU AATYMKOB 6bIIM HenapaiiesibHbl APYT APYrY, 04HAKO Ha NPaKTUKe 06bIYHO Npu-
MEHSIIOT YCTaHOBKY aTYMKOB C OPTOrOHa/IbHbLIM PACMOJIOKEHNEM OCeli YyBCTBUTE/TbHOCTU.

7.2 TlorpewHoCcTb N3MepeHunit

JNo6bIM N3MepPeHNsaM CBOMCTBEHHA NOrPeLLHOCTb, NpeAcTaBnsaoLwas coboin pasHoCTb MeXay UCTUHHbIM
N N3MEPEHHbIM 3HaYeHNAMM. MorpeLHOCTb N3MEPEHWI Npu GanaHCUPOBKe ABNSETCSA COUYeTaHMEM cucTeMaTy-
Yeckux 1 cnyyaiiHbix adypekToB. CucTeMaTMUECKO NOrPeLLlHOCTbI0 B OLeHKe AncbanaHca Ha3biBalT norpeLw-
HOCTb. A1 KOTOPO MOAY/b U Yroal MOryT ObiTb OLEHEeHbI NOCPEeACTBOM IGO0 pacyeTta, 60 namepeHuns. Y
CNy4aliHoI cocTaBnsALLLei NOrpeLHOCTM MOAYb U YTON MEHAIOTCS HenpeckasyembiM 06pa3om OT nycka K
nycky. M3 uncna cnyvaiiHbiX NorpewHocTeli BblAeS0T NOrPELIHOCTb C 3afaHHbIM abCoMTHLIM 3HAYEHNEM,
HO HEU3BECTHOW ha3oii.

MprMepbl TUNMWYHBIX NOTPELLHOCTEN N3MEepPEHW Npu NpoBeAeHN 6anaHCUPOBKM M METOAbBI UX OLLEHKM
npmBefeHbl B ISO 1940-2. ICTOYHMKOM HEKOTOPLIX MOTPELUHOCTEN ABnseTcs 6anaHCcMpoBoYHOe o6opyaoBa-
HVe. Ho Bonbluas MX YacTb XapakTepHa v AN 6anaHCUpoOBKU Ha MecTe.

MpefenbHble 3HaYeHNA NOrpeLlHoCTen fJoMKHbI 6bITb NpeAcTaBneHsbl B (hOpMe, COOTBETCTBYIOLLEN Kpu-
TEPUI0 NPUEMKM, COrIaCOBaHHOMY MeXAY UCMOSTHUTESIEM U 3aKa3uukoMm (cM. 4.3).

7.3 OnopHbIN curHan dasbl

7.3.1 O6Wwmne nonoxeHus

MeTka, onpegensiowias onopHoe 3HayeHne dasbl (HanpumMep, LNOHOYHAsA kaHaBka uav CBeTooTpaxato-
Las nonocka), 06bIYHO HAXOAMTCA Ha Basly UK AeTanu, BpallaloLLeiicsi CUHXPOHHO ¢ BpalieHnem Bana. C no-
MOLLbIO AaTuMKa. YCTaHOB/IEHHOrO Ha HeBpaLalLencs 4acTu MalluHbl (Hanpumep, NOALWUMHUKOBOL onope),
onpeaensitoT MOMEHT MPOXOXAEHUS METKM MUMO AaTuymka gpasbl. ITO NO3BOMSET 3a OAMH 060POT Bana nony-
UYNTb OAMH CUTHAN C AaTyuuka pasbl, KOTOPbIA MOXET 6blTb CONOCTaBMEH C (Da30ii 060POTHON cocTaBnsoLLel
BM6paumn. VHorga hasoByto METKY COXPaHSOT Ha Basly MOCTOSAHHO. Tun ncnosb3yemoli ha3oBoil MeTKM 40-
XeH OblTb AOKYMEHTMpOBaH. >XesaTeNbHO, YTOObI OHA MOCTOSIHHO HaxoAwnacb B 30HE BUAMMOCTU A/
06/1erYeHNst TOYHOW YCTAHOBKU KOPPEKTUPYHOLLMX Macc.

Kpome Toro, fo/mKHO GbITh ONpefesieHo HanpaB/ieHue BpalleHus Basa, 4Tobbl ha3oBble YT/bl MOMN
ObITb NPeobpa3oBaHbl B COOTBETCTBYHOLLME YI/Ibl pa3MeLLeHns KOPPeKTMpYyLWwmnx macc. Ecnn HanpaBsneHue
n3MeHeHus ha3oBoro yrna coBnajaeT c HanpaseHMeM BpalleHns Bana, To Yron yCTaHOBKN KOPPEKTUPYIOLLEi
Macchl OTCUMTbIBAIOT OT NepeAHeR KPOMKM MeTKU B HanpaB/fieHnn BpalleHns. Ecnm HanpaBieHne n3MeHeHus
has3oBOro yrna npoT1BOMO/IOXKHO HaNpPaBAeHWI0 BpPaLleHns Bana, TO Yro/l yCTaHOBKU KOPPEKTUpPYoLLLeli Macchl
OTCUUTBIBAIOT OT NepeaHEeR KPOMKMN METKM NPOTUB HanpaB/iEHUs] BPALLEHUS.

MoryT 6bITb MCNOMb30BaHbI U Apyrne MeToAbl onpeAeneHus dasbl, HO B 1I060M C/y4yae OHU AO/IKHbI
6bITb MOAPOGHO onucaHsbl. LienecoobpasHo y6eanTbes, YTO Yron pasmeLleHns KOppekTupytoLleid Maccbl CoOoT-
BETCTBYET (pa3e coCTaB/AoLWeil 060pOTHON YaCcTOThI.

7.3.2 Mopbl no obecnevyeHnto CTabUNbHOCTN onpepgeneHnsa gasbl

MonoxeHue ¢a3oBOi MeTKM Ha Basy crefyeT COXpPaHATb HEeU3MEHHbIM, YTO6bl MMETb BO3MOXHOCTb
CpaBHMBaTb pe3ynbTaTbl NpeablayLInX 1 nocaeayolmnx 6anaHcMpoBoOK Ha MecTe (cMm. pasgen 9). imnynbcbl,
reHepupyemble npy NPOXOXAEHUN METKN MUMO AaTuuka dasbl, LO/DKHbI 6bITb OCTPLIMU, UTOObI TOYHOCTb U3Me-
peHus hasbl He 3aBucena OT YpOBHSA cpabaTtbiBaHWs B U3MEPUTENbHON Lienun [CM. pUCYHKM 11 2: AN CUHyCcom-
OanbHOro curHana gatumka dasbl (pucyHok 1) Bpemsi cpabaTbiBaHUSA 3aBUCUT OT YCTAHOB/IEHHOIO YPOBHS
cpabarbiBaHus, B TO BpeMS Kak 41s MMMyibca 0CTPoii hopMbl (PUCYHOK 2) Takoii 3aBUCUMOCTU HeT]. CpabaTbl-
BaHWe JO/IHKHO NPOMCXOAUTB NO nepeaHeMy (OPOHTY UMMy/ibca (He3aBUCKMO OT ero nonspHoctu). CpabarbiBa-
HUe no 3afHeMy (OPOHTY MOXET Bbi3BaTb 3HAUUTE/IbHblE NOrPELUHOCTV B onpefesieHMn hasbl, MOCKObKY
NoJsIoXeHMe 3aHero OpoHTa NOMUMO LUMPUHbLI Da30BOI METKM 3aBUCUT Takxe 1 oT cnocoba hopMrpoBaHus
CurHana B U3MepUTEsIbHON Lenu.
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X — Bpemsi; Y — curHan gatumka ¢asbl; | — ypoBeHb cpabaTbiBaHUA 1.2 — ypoBeHb cpabaTbliBaHUsl 2; * — MOMEHT cpabaTbiBaHUs
Nno YPOBHIO 2; * — MOMEHT cpabaTbiBaHUs N0 YPOBHIO 1

PucyHok 1 — «lnoxoli» curHan gatunka casbl

X — Bpemsa: Y — curHan gatuvka asbl; 1 — ypoBeHb cpabaTbiBaHuA 1.2 — ypoBeHb cpabaTbiBaHuA 2; * - OAWH U TOT )X€ MOMEHT
cpab6aTbiBaHUA N0 YpoBHAM 1 1 2

PrCyHOK 2 — «Xopowwnii» curHan gatunka casbl

7.3.3 Wcnonb3oBaHue Npob6HbIX Macc B kayecTBe (ha30BbIX METOK

Ecnu npouefypa 6anaHcypoBK/ Ha MecTe npefnonaraeT COBEpLUEHNe HavYalbHOro nycka ¢ HeKOTOPO
Npo6HOI Maccoii 1 cpaBHeHVe pe3ynbTaToB 3TOr0 Nycka ¥ BCexX nocneAytoLlimx, To TOYHOe 3HaHWe ONOpHON
hasbl (cM. 7.3.2) He ABNseTcsA obA3atesbHbIM. B 3TOM c/lyyae KOOpAMHaTbl BCEX KOPPEKTUPYIOLWMUX Macc OT-
CUMTLIBAIOT OT NOJIOXEHMSI NPOGHOI Macchl HaYasIbHOro Nycka, U cMcTeMaTnyeckme NorpeLHocT, BHOCUMbIE
N3MepuUTeNIbHOWM CUCTEMOW, CTAHOBATCS HECYLLeCTBEHHbLIMU.

OpfHako Npu aTOM Heo6XoAMMO, 4TOGbLI B MpoLecce npoueaypbl 6anaHcUpPoBKM Ha MecTe Bblin NpumeHe-
Hbl OAJHO 1 TO X€e WM 3KBMBA/IEHTHOE 060PYA0BaHNe ¥ OfHa U Ta Xe yCTaHOBKa YCTpoicTBa cpabaTbiBaHus.
Kpome TOro, nonyyeHHble B pesynibTate 6a1aHCUPOBKN AaHHble He/b3A 6yAeT CONnoCTaBUTb C aHanorMyHbIMK
JaHHbIMK NpeALwecTBYOWMX 1 nocneayowmx 6anaHcposok. CnegyeT Takke UMeTb B BUAY, YTO MCMO/b30Ba-
HWe NPO6HOI Macchl NPV HaYa/IbHOM NyCke 4acTo NPUBOAUT K NOBbILLEHWIO YPOBHS BUGpaLum. 3T0 MOXeT oKa-
3aTbCA HenpueMsaeMbIM, ecnin Bubpauus nepeg HavasioM 6anaHCUpPOBKN yxe Oblia AOCTaTOYHO BbICOKA.

8 Paboune pexxumbl

3HayeHusa Bubpauumn, namepsiemMble B npoLiecce 6anaHCUpoOBOYHBIX MYCKOB, [O/MKHbI OGbITh NOMyYEHbI NpY
CTalUMOHaPHbIX N HEM3MEHHbIX peXxnmax paboTbl MallWHbI, MOCKOMbKY N3MEHEHWNEe 3KCnTyaTalMOoHHbIX Xapak-
TepucTvK (aKTVBHOI MOLLHOCTY, pacxoda XuAKOCTU, CUMbl TOKa, AaBNeHns 1 Ap.) CNOCO6HO NOBANATL Ha pe-
3ynbTaTbl U3MepeHuii. YTo6bl onpeAenunTb, HACKO/IbKO Takoe B/MSIHWE CYLLLECTBEHHO, PEKOMEHAYeTCsA nepes,
6anaHCcMpOBKOW NPOBOCTY NpefBapuTeNbHble UCMbITaHUA. Hanpumep, Nyck MallnHbl MOXeT COMPOBOXAAaTbCA
HecTauMoHapHbIM TemnepaTypHbIM PeXMMOM, W [O/DKHO MPONTW OnpejesieHHoe BpeMs, npexae yem oyayT
[OCTUTHYTbI HOpMasibHble paboyne ycnoBus, NO3BONAIOLME NPOBECTU U3MEPEHMNSA BUOPaLUN.
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NMprvumMeyvyaHne 1— [JONOSHUTENbHbIE UCMbITAHNSA PEKOMeHAYeTCS NPOBOANTL B TEX CIyHasx, KOraa oxXuaaeTcs
HesIMHeHbIN OTKINK Ha BHECEHHYIO KOPPEKTUPYIOLLYIO Maccy.

MpumeuvaHune 2— EcnuBubpaunio M3MepstoT NPU N3MEHSIOLWENCHA YacToTe BpalleHNss poTopa, TO Ha pe3y/b-
TaT U3MepeHnss MoXeT OKasaTb B/IMSIHWE CKOPOCTb M3MEHEHNA 4acToTbl BpalleHus.

9 TlMpeacTaBfeHne pesy/bTaToB

9.1 O6uue NonoxeHns

CopaepxaHune oTyeTa 0 6a/laHCUPOBKE 3aBUCUT OT KOHKPETHOI MaluHbl. B Tabnuue 1 npuBegeHo 06-
Liee PyKOBOACTBO N0 COAepXaHuio oTyeTa A1 MallnH HEKOTOPbIX KNacCoB € yKazaHNeM NyHKTOB (NoAnyH-
KTOB) HacTosilero pasgena, rge paccMOTPeHbl COOTBETCTBYHOLME BOMPOCHI. [MpuMepbl OTYETOB O
6anaHcupoBKe BEHTUNATOPOB U KPYMHbLIX TYyp6OreHepaTopHbIX YCTaHOBOK NpUBEAEeHbl, COOTBETCTBEHHO, B
npuaoxeHuax B n C.

BaXHOCTb TOYHOrO NpeAcTaBAeHns pesybTaToB 6anaHCnpoBKM 06yCNoBAEHA HEOO6XOAMMOCTLIO XpaHe-
HUA MHOPMaLUK 0 KOPPEKTUPYIOLLUX MaccaX, YCTaHOB/IEHHbIX HA POTOp. DTO 0COGEHHO CYLLECTBEHHO, Koraa
pPOTOPbI CHUMAIOT C MaLLUHbI 4719 NPOBEeAEHNS PEMOHTHbIX paboT, NOCKO/IbKY TpebyeTcs 0TAnYaTb KOPpPeKTMpy-
loLLMe Macchl, fo6aBneHHbIe 418 KOMNeHcaummn edeKToB Ba/IONpoBoa. OT A06aBNeHHbIX Npy 6anaHCMpoBKe
OTAe/bHbIX POTOPOB.

CoxpaHeHHble faHHble 0 NPOBeAeHHOI 6anaHCMpOBKe MOMOratoT TakkKe NMOHATb, KakoW AMHaAMUYECKUIA OT-
K/IMK MOXHO 0XMAaTb Ha AaHHOW MalunHe B OTBET Ha YCTAHOBKY KOPPEKTMPYOLWMUX Macc. DTO ynpoLlaeT Aasb-
Heliline npoueaypbl 6a1aHCMPOBKU 1 NOMOraeT MAEHTUMULMPOBATL MecTa AeDEKTOB NPU UX NOSIB/IEHUN.

[aHHble 0 npoBeeHHO 6anaHCMpoBKe cnefyeT XpaHuTb faxe 4715 HeGONbLUIVX U OTHOCUTENBHO Aelle-
BbIX MalLUUH, YyTObbI nyduwie noHATb o6|_|_w|e I'IpOGJ'IE‘MbI, OoTHOcCALWMeca K 3TuMm MallnmHam, Ha AaHHOM Npou3BO-
AcCTBE.

Ta6nuuya 1— MNpeactaBnsemas UHPopMaLnsa B oTHeTe 0 6aslaHCUPOBKE A4/151 MalWWH pasHbIX KNaccoB

MpeacTaBneHne pesy/bTaToB GanaHc*peeTt

O6Las 'u%zzobﬂg;'_ IMpadhvueckoe
MHghopma- O6opyao-
MOLLHOCTb, s 0 uHcpopa- parve  Koppexmm Tabnm+
Knacc matumH MBT | MalmHe s o pyTolLye 3aBVICMMOCTb
malLLvHe Macchbl HOB Bektop  BMGpaLWM OT
BrGpaLn 4acToTbI
BpaLLEeHVs
921 9.2.3 9.3 9.4.2 9.4.3 9441 2442

BeHTUNATOPLI NapoOBOro KoTne <1 A4 — — - . — —
>1 ¢ — . + . + —
MuTtaTenbHble HAcoCbl <1 + — — * . - —
> 1 . — . + . —

QnekTpoasuraTenu <1 . — _ + _ _
> 1 L + * + + + —

FasoBble TypO6UHbI < 50 A4 * L4 * . -
> 50 + 3 + 3 .
MNapoBble Typ6UHbI <50 . + . + + . —
>50 . 3 . . +
OnekTporeHepaTopbl < 10 . + . . + . —
> 10 . . . 3 . *

Mepes npoBeaeHMeM 6anaHCMPOBKY Ha MecTe criefyeT 0CO3HATb He06X0AMMOCTbL o06aBNEeHUs KOpPek-
TUpYOLWMX Macc. Mo BO3MOXHOCTM B OTYETE CrieAyeT yKasbiBaTb NPUYMHBI NOSIBNEHWS Auc6anaHca u uHdop-
MaLMi0. Ha OCHOBE KOTOPOUi GblIM cAeNaHbl BbIBOALI 06 3TUX NPUUMHAX.
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9.2 BBoOpfHafa yacTb OoT4yeTa

9.2.1 O6uaHo cBefeHUs O MallunHe

[oMmKHbI GbITb OTPaXeHbl BCE CBEAEHUA 06 UCTOPWU 3KCNyaTaluy MallvHbl, KOTOpble B TO WAWN WHOW
cTeneHn No3Bo/IAT NOMOYb NPU NpoBeAeHUn 6anaHcupoBky. Mpy 3ToM 0cob60e BHUMaHUe yaensoT onuca-
HVI0 PEXVMOB, B KOTOPbIX aHHas MalluuMHa paboTtana B nocnegHee Bpems, ¥ NPOBEAEHHOMY TEXHUYECKOMY
06CNYyXMBaAHNIO.

9.2.2 Lenb 6anaHcUpoBKMK

B oTueTe gomkHa 6bITb yka3aHa Lefb NpoBoAMMO 6anaHcMpoBkM Ha MecTe. O6bIYHO OCHOBaHUEM A/1A
6anaHCUpPOBKM CYXUT XenaHne yMeHbLWNTb BUbpaLmio 40 AONYCTUMbIX 3HAYEHWU, OAHAKO B OTAEbHbIX CNy-
Yasx Lenibio MOXET CNYXUTb yMeHbLUeHe cobCTBEHHO aucbanaHca.

9.2.3 [lononHnTenbHasa MHoOpMaLma 0 MallnHe

B psge cnyyaes cnegyeTt NpMBOAMTL CXEMY MaLUVHbI C YKa3aHWeM BCEX POTOPOB W MOJIOXEHNA OMOPHbIX
1 YMOPHbIX NOAWWNHMKOB. Ha cxeme Ao/kHbI 6bITb NOKa3aHbl MecTa yCTaHOBKM faTyMKoB BUbpauuu, pacnosio-
XEeHVe 1 opueHTauus gaTtuvka dasbl. Ha Buae c Topua Bana [OMKHO ObiTb yKasaHO HanpasfieHue ero
BpaLleHns.

Ecnv KOHCTPYKUMS MalluHbl UMeeT 0COOEHHOCTH, BAMAIOLMNE HA ee ypaBHOBELLEHHOCTb, TO MHopMa-
UMa 0 HUX TaKkke Ao/MKHa 6bITh NprBeAeHa.

9.3 CpeacTBa usamepeHuin Bubpaumm

MpuBOAAT cBeAeHMss 06 060pyA0BaHNM, UCNOL3YEMOM ANA U3MepeHuit Bubpauun. Mpu onucaHun gat-
4YMKOB BMOpaLMM yKasblBalOT VX BUL. MOAE b, 3aBOACKOA HOMep, KoadhduumeHT npeobpasosBaHuns, gaTy no-
BEPKWN. MECTO YCTAHOBKN N OpUEHTaL N0 OCU YyBCTBUTE/IbHOCTU.

9.4 Pe3ynbTrartbl

9.4.1 EAWHWNLBI U3MepeHni

Bce 3HaueHust BeMUMH J0/DKHbI BbITh NPeACTaBieHbl C YykazaHMeM eguHUL, UMepeHuid, Hanpumep:

- pasmax nepemeLleHun: MKM;

- cpegHekBagpaTuyHoe 3HaYeHne CKOpoCTU: Mm/c:
- KOppekTupyouiaa macca: r (kr);

- pagmyc yCTaHOBKM KOPPEKTUPYHOLLEl Macchl: MM (M).

9.4.2 KoppeKkTupytouime maccol

MpMBOAAT NOMHOE ONUCaHne AN KaK4oi KOppeKTUpyloLweli Macchl, BKIOYas:

- NONOXeHne BAO/b OCY Bana;

- pagunyc ycTaHOBKM;

- 3HaYeHne macchl;

- YI/10BO€ NOJIOXKEHNE OTHOCUTE/IbHO OMOPHOrO 3HaYeHus gasbl.

OTun cBeAeHUst MOTyT 6bITb NPUBEAEHbI G0 B rpaduyeckoii, NM6o B TabnmyHoii dhopme. [aHHble ons
OKOHYaTesIbHOro pacnpefeneHns KOppekTUpYIoLWMX Macc NpuBogAT obsasarenbHo. OAHako B ciyyasx, korga
npoueaypa 6anaHCUPOBKM BKOYana B Ce65 HECKObKO MPOBHbIX MYyCKOB, NO COr/TaCOBAHUI0 MeXAy 3aKasuu-
KOM 1 UCMONHUTENEM MOTYT 6bITb NPefCcTaB/eHbl AaHHbIE 4715 KaXA0ro nycka.

YKa3blBaloT Takke NosioXUTeNIbHOe HanpasfieHne U3MEHEHNs yrnia YyCTaHOBKN KOPPEKTUPYIOLUX MacC.

9.4.3 lMpepcTaBneHne gaHHbIX B Tab/AM4HOM Buae

PesynbTaTtbl UsmMepeHuii Bubpaummn Ana HavyasibHOro U 3akiYUTENIbHOTO MycKOB (a Takke, BO3MOXHO,
Apyrux nyckoB) NpeAcTaBnsAoT B TabnvnyHoi chopme. MpuBoaaT pesynbTaTbl UsMepeHuin Bubpatmn B LUMPOKOIA
nosioce 4acToT (CpeAHeKBafpaTUYHOE 3HaAYeHNe), a Takke CpefHeKBaapPaTUYHOro 3HaueHus 1 dasbl cocTas-
nstoLLein 060pOTHOIN YacTOTbl A1 BCEX TOUEK U3MEPEHUIA, A1 HOPMaIbHOW YaCTOThbl BPALLLEHNs 1 ANsi BCeX
APYrux 4acToT BpaLleHns, Ha KOTOpbIX 6bl/In NpoBeAeHbl U3MepeHns (06bIYHO 3TO YacTOTbl pe30HaHCOB). Ecn
B npoLiecce 6anaHcupoBKy 6b1/10 COBEPLUEHO HECKO/TbKO MPOBHBIX MYCKOB, TO MO COrN1acOBaHNI0 MeXay 3akas-
YMKOM W UCNOSIHUTENIEM MOTYT ObiTb NPeACTaBEHbI pe3ybTaTbl U3MEPEHW BUGpaLun BMecTe ¢ onMcaHnem
MCMOJIb30BaHHbIX MPOGHbLIX MaCC A1 KaXA0ro Takoro nycka.

YKa3blBaloT Takke MosIoXNTeIbHOe HarnpasieHne N3MEHEHNs yrnia YCTaHOBKN KOPPEKTUPYIOLMX MacC.

9.4.4 NpepacTaB/ieHNe faHHbIX B rpaddnyeckom suge

9.4.4.1 BekTop BUGpPaLMK

B gononHeHve k TabnmuHoi hopme npefcTaBneHNsA faHHbIX A1 KaXKA0N TOUKM U3MepeHNii N ANs Kaxk-
[0ro nycka MoXeT 6bITb NpuBefeH rpadvik B NOMAPHLIX KOOPAWHATAX, NOKa3biBAKOLWMA N3MEHEHe BeKTopa
BMbpauun. Ecnun B npouecce 6anaHCMpOBKM COBEPLUAIOT HECKO/IbKO NYCKOB, TO 3TW rpaddukm MoryT 6bITb No-
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CTPOEHbI NOC/eAoBaTesibHO OT Mycka K nycky. [l19 MallumH ¢ MOCTOSIHHOM 4acTOTON BpalleHns potopa rpaduk
CTPOAT ANA BUGPaLuy Npu HopMasbHOV paboyell YacToTe BpalleHus. Ecnm noMumo aToro HTepec npeacras-
NAT Apyrve 4acToTbl BpalleHus (Hanpumep, 4acToTbl MPOXOAUMbIX PE30HAHCOB), TO rpadduKy CTPOAT Takke 1
ONA 3TUX YacToT.

B HekoTOpbIX cnyyasx rno corfiacoBaHuio Mexay UCNONHUTENIEM U 3aKa3UMKOM MPUBOAAT 3HAUYEHUs KO-
3(hhULNEHTOB BNUSAHUSA.

2.4.4.2 3aBucUMOCTb BMOGpauumn OT YacTOTbl BpaLeHUs

Mo BO3MOXHOCTW CTPOAT rpachvkv ANa BekTopa BUbpaumm Ha 060pOTHON YacToTe [0 U Nocne nposese-
HVA 6anaHCUPOBKN A/18 pa3HbIX TOYEK U3MEPEHUIA Ha pa3HbixX pabounx pexnmax: npy pasroHe, paboTe noj Ha-
rpy3koii. paboTe B CTauMOHapHOM pexume, Bblbere. O6bIYHO AOMNOMHUTE/IbHO YKa3blBAKOT Takke 3HaveHue
BMOpaLMM B LUIMPOKOIA MOSIOCE YACTOT, YTOOLI NOATBEPANTb, UTO CHUXKEHME YPOBHSA CcOCTaBnsoLWweli Ha 060poT-
HOIi YacToTe [0CTaTOYHO 4715 NPUBEAEHNS LUIMPOKOMNOJIOCHOW BUGpaunm K ONYyCTUMOMY YPOBHIO.

9.5 TekcToBas nHdopmaumsa

9.5.1 O6uWwmne NoNoXeHns

OnwncaTtenbHas 4acTb OTYeTa A0/MKHA OblITb MUHMMAa/IbHOW, HO AOCTATOYHOW 4715 NOHUMaHUS NpyBeaeH-
HbIX B HEM AaHHbIX.

9.5.2 AHanuns

3Ty vacTb OoTYeTa NPMBOAAT A1 06 BbACHEHNS NoCieA0BaTEIbHOCTY LWaroB npoueaypbl 6anaHCMpoOBKM 1
BblfieNleHns Hanbonee BaXHbIX MOMEHTOB, UMEBLLUX MECTO B Xofe NPOBHbIX MyCKOB.

9.5.3 3ak/toveHune

B 3Ty yacTb oTyeTa BKIOYalT Hanbonee CylwecTBEHHbIe pe3y/nbTaTbl NPOBEAEHHON GanaHCMpOBKA 1
CpaBHMBAIOT NOJIyYEHHbIE 3HAYEHUA C KpUTEPUAMU MPUEMKMN.

9.5.4 PekomeHpauunu

MprBOAAT BCE pekoMeHAaLmun, KoTopble MOryT 6biTb CeAcTBUEM 6anaHCUPOBKY.



FOCT ISO 20806—2013

MpunoxeHne A
(o6a3aTenbHoe)

Mopbl 6e30nacHOCTV NpU NpPoBeAeHUN 6aNnaHCUPOBKN Ha MecTe
47151 MalWH pasHbIX K1accoB

Mepbl 6e30MacHOCTU, KOTOpble CriefyeT NPUHUMATL NPU NPOBEAEHNN GaNaHCUPOBKN Ha MecTe, BO MHOTOM 3aBUCST
OT KOHKPEeTHOW MalluvHbl, 04HAKO psif Tpe6oBaHuii 6e30MacHOCTY UMeeT 06WMii XapakTep A/ MawyH WUMPOKOro Kiacca.
HekoTopble 13 Takux TpeGoBaHWUii ANA Psija KNaccoB MaluvH MpuBeAeHbl B Tabnvue A.1.

Ta6nwunuya

Knacc matumH

Typ6UHBI

OnekTpoasurarTenu

Hacocbl

KpynHble BEHTUNATO-
pbl

JneKTporeHepaTopsbl

MprMep MalwvHbI 4aHHOTO
Knacca

MapoBas nnu razosas
Typ6uHa

[ABuvratenb ANs BbICO-
KOMPOM3BOANTENNBHOIO
BeHTMNAaTopa

MuTaTenbHbIA
napoBoro koTna

Hacoc

MponsBognTenbHbIi
NPUTOYHO-BbITAXHOM
BEHTUNATOP

dnekTporeHeparop ¢
BOAOPOAHBLIM  OXNlax/e-
HVEM U NPUBOAOM OT na-
poBOW unn rasosoli Typ-
6UHbI

A.1l — Mepbl 6€30MacHOCTN A1 MaWWH HEKOTOPbIX KAaccoB

Mopeb! 6e30macHoCTU

Mepepn ocTaHoOBKOM Typ6UHbLI ANA Ao06aBNeHNsA KOPPEKTUPY-
IOWMX Macc UM HaHeceHns ha3oBoit MeTku cnepyeT y6eanThb-
CA, YTO MPUHATbI Mepbl NO NpeAoTBpalleHuto usrméa Basna.
O6bI4YHO AMs 3TOro Basly NO3BOJAIOT HEKOTOPOe Bpems Bpa-
WaTbCca AN NocTeneHHOro BbIpaBHUBaHUS TemnepaTypbl.

CpoK aKcnayartaymMm potopa MOXeT yMeHbLIATbCSA C yBenu-
YeHVeM 4Yucna MyckoB MawWHbl, ITO HEO6XOAMMO yyuTbiBaTb
npu onpeaeneHnn ctpaternn 6anaHCUPOBKN Ha MecTe

HekoTopble anekTpoaBuraTesin UMetoT OrpaHMyeHme Ha fo-
nycTYMOe YMC/I0 NMYCKOB B Yac.

Ha6op ckopocTu anekTpoABUraTesieM OT HY/NIEBOTO A0 Mak-
CMMasIbHOMO 3HAYEHUs1 MOXET ObITb HEKOHTPONUPYEMbIM. 103-
TOMY NpPO6Hble Maccbl C/eAyeT BblIOMpaTh TakUX pa3MepoB, HTO-
6bl OHM HE MOT/N BbI3BaTb NOBPEXAEHNE MalIUHbI Aaxe B CIy-
yae YyCTAHOBKU WX B HEMPaBWU/IbHOM MOJIOKEHUMN

Ansa 6e3onacHoii paboTbl HEKOTOPbLIX HACOCOB HEO6X0ANMO,
YTOGbl OHM MOCTOSIHHO GbI/IN 3aMNo/IHEHbl XUAKOCTbIO. ATO Tpe-
6oBaHve cneayeT cob6noAaTb U NPY BbINOIHEHUM 6anaHCUPOB-
KM Ha mecTe

MoTok, co3faBaeMblii BEHTUIATOPOM B npouecce 6anaHcu-
POBKW. fO/IXEH OCTaBaTbCA NPaBWU/IbLHO pacnpeesieHHbIM. Han-
pvuMep. ecniv AN NpoBefeHnss 6anaHCMPOBKM HEO6XO0AMMO Me-
PeKpbITb 3aC/IOHKY BEHTUISATOPA, TO 3TO MOXET NPUBECTM K CPbI-
BY MOTOKa.

XXugkocTun, nojaBaemMble BEHTUNIATOPOM B npolecce pabo-
Tbl. MOTYT 6bITb FOPAYMMK UK cCoAepxaTb BpeAHble BellecTBa,
NnoaToMy criefyeT UCK/TIOUNTb JOCTYN NepcoHasna K BeHTUIATopy
(HanpvMep, AN YCTaHOBKM KOPPEKTUPYIOLWUX Macc) A0 Tex nop.
noka ycnosusi paboTbl He cTaHyT 6e30nacHbIMMN

[lns reHepaTopoB crpaBef/MBO BCE. yKa3aHHOe Bbllle A/is
TYPOVH.

[ns o6neryeHns goctyna K BHYTPEHHUM MIOCKOCTSIM KOp-
pekumMn MoxeT noTpe6oBaTbCsi 3aMeHa BOAOpPoAa OO6bIYHbIM
BO3AyxOM. OiHaKo AN 60/bWNHCTBA FeHEPaTOPOB CyLiecTBYy-
0T OrpaHMyeHusi Ha NPOAOIIKMTE/ILHOCTL Mycka U Makcumarsb-
HYI0 4acTOoTy BpalleHua npyu pa6oTe B BO3AYyLIHON cpeje gaxe
npy OTCYTCTBMM HaNpPsXeHWs W Harpysku. 3T OrpaHUYeHus
[O/MKHBbI 6bITb COGNIOAEHBbI B Npouecce 6araHCMPOBKU.

Heo6xoaumo y6eanTbCsA, YTO cucTemMa TFUApPOYNOTHEHNUA
o6ecneynT HEO6X04MMOE KauecTBO CMa3ku YN/I0THEHNS Npu pa-
60Te B BO3AYLHOW cpefe.

Ans o6neryeHns AocTyna K BHYTPEHHUM MJIOCKOCTAM KOp-
pekuMn MoxeT NOTPe60BaTbCS AEMOHTaX HEeKOTOPbIX BHYTPEH-
HMX NAacTUH oxnaxaeHus. MNpu aTom cnepyeT y6eauTbes, YTO
AEMOHTaX He nNpuBefeT K CyLLeCTBEHHOMY CHIKEHMIO KadecTBa
oxnaxaeHunsa reHeparopa
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MpunoxeHne B
(cnpaBo4yHoOe)

Mpumep oTyeTa 0 6anaHCUPOBKE BEHTUNATOpPA NAapoOBOro KoT/ia
MOLW,HOCTbIO MeHee 1 MBT

OTueT Ne

JaTa.
Ansa nepepayn:

Moarotosun

Mposepwun:

O6beKT: XXX 2nektpoctaHuus, 610k 2
BeHTUNATOP Nnojgayn NepBUYHOro Bo3gyxa B KoTnoarperat 2A PA
BanaHcupoBka Ha mecTe, 11 AHBapsa 2002 r.

3aknouyeHue.

MNpoBegeHHas 6anaHcupoBka BeHTUNATopa 2A PA nNo3Bonnna CHU3UTb YpOBEHb BUGpaLMu 0 YPOBHS, COOTBETCTBY-
touero 3oHe B no ISO 10816-3, rpynna 3 419 MalWH Ha )X€CTKOM OCHOBaHUu

Konus:

Howmep 3apaHus:
Yucno ctpaHuy: 4
Yucno Tabnuy. 1

Yucno pucyHkos: 2

O6uine cBefleHNss O MallnHe

Ha BeHTUnATope 2A PA umena MecTo 3p03usi KPOMOK /IonaTok, YTO NPUBEsO K NoMafaHuio YacTul, N3Hoca BHYTPb
BeHTUNATOpa. OUnCcTKa BEHTUNATOPA 1 BOCCTaHOB/eHVEe (DOPMbl KDOMOK NPUBENY K NOSIBNIEHWIO Anc6anaHca.

Lenb 6anaHcMpoBKu

YMeHbWUTb BUGPaLUIo Ha onopax BEHTUNATOPA A0 3HAUYEHWIA, MPU KOTOPbIX BO3MOXHA €ro A0/Ir0OBPeMeHHast Henpe-
pbiBHas pa6orTa.

O6opypoBaHne

BanaHcpoBKa BbINOJ/IHEHA C MPUMEHEeHVeM NOPTaTUBHOIO 6aslaHCPOBOYHOIO KOMMIEKTa C OAHUM JaT4MKOM BUG-
pauuun. nooyepeiHo ycTaHaB/IMBAEMbIM B Pa3Hble MOJIOXKEHUS HA BEHTUIATOPE.

[atunkn Bubpauunn

3aBoacKoit Koa NUneHT ara HanpaeneHune ocu
N3rotoButens Mogenb A Ppuy A MecTononoxexune P
HOMep npeo6pasoBaHus noBepkKu 4YyBCTBUTENbHOCTHU

AaTunkun casbl

3asopckoii
N3roToBuTenb Mopgenb A MecTononoxeHue OpueHTayunsa
Homep
Mpu6op ans 6anaHcMpoOBKN
M3rotoBuTeNb Mogens 3aBoACKOW HOMep [fata nosepuw
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Co CTOpot« 1V « W

Co atopoHbI caoboptora uw ifi

-------- »& BEPTMKA/IbHOE HamnpaB/ieHne; — — «*TOPU30HTasIbHOE Hanpas/ieHue:
'Hanpas/ieHVe BpaweHns;  wKana namepeHns gasbl

MakcumasibHOe CpeAHeKBagpaTUYHoe 3HaueHue BuGpauum no wkane — 15 mm/c.
BekTopamu nokasaHo nocsiefoBartesibHoe M3MeHeHne BMGpaLmmn oT HavasibHOTo A0 3aK/H0UMTENIbHOrO MyCKOB.
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MpunoxeHue C
(cnpaBo4HOE)

Mpumep oTyeTa 0 6anaHCMpoOBKe KpynHoU TypboreHepaTopHoOii
yCTaHOBKM MOLWHOCTbI 601ee 50 MBT

OTyeT he

Jata:
Ans nepepgaun

MogroTtoBun:
Mposepun:
O6bekT: XXX 3nekTpocTaHuus, 6710k 2
Typ6oreHepartop
BanaHcupoBKa Ha MecTe rnocsie NnpueMkKn U3 pemoHTa. 11 sHBaps 2002 r.
3akoyeHme:

MNMpoBeaeHHas 6anaHCMpPOBKa NO3BOMNIA CHU3NTL YPOBEHb BUGPaLMK Ha NOALINMHUKOBLIX ONOpax POTOPOB HU3KOTO
[laB/IeHUA [0 YPOBHSA, COOTBeTCTBYloLero 3oHe B no ISO 10816-2

Konus.

Homep 3agaHuA.
Yucno cTtpaHuy 6
Yucno Tabnuy: 1

Yuncno pucyHkos: 3

O6uine cBefeHns 0 MawuHe

Typ6oreHepaTtop BToporo 6/10ka BO3BpaLleH Ha 3/1eKTPOCTaHLMI0 U3 KanutasbHOro peMoHTa. Bo Bpems pemoHTa
AopaboTanu nonartku nocregHux cTyneHeli poTopos. lMNocsie 3Toro NpoBeAeHa HU3KOYacTOTHas 6anaHCUpPOBKa POTOPOB.
TeM He MeHee, Ha NOALWNNHMKOBbIX ONopax POTOPOB HU3KOTO AaBrneHua Habnoganack NoBblweHHas Bubpauus. Takas cu-
Tyauusi xapakTepHa A1 MalWnH AaHHOTO Kiacca U 06bIYHO CBSi3aHa C HECOOCHOCTbIO KpenieHnsi 6e30MOpPHOro NPoMexy-
TOYHOrO Basia, CoeANHSAOLLEero ABa poTopa HU3KorogaBneHus. banaHcnpoBka Ha MecTe NpoBeeHa B LieNsX KoMneHcauum
owmnboK MOHTaxa.

Lienb 6anaHcnpoBku

YMeHbWUTb BUGPaLNIO Ha Onopax A0 3HAYEHWU, NPU KOTOPbIX BO3MOXHA AONTOBPEMEHHAA HenpepbiBHas pa6oTta
Typ6oreHepaTtopa Ha HOMUHa/IbHO pa6oyeli YacToTe BpaleHus. Mpy NpPoxoxaeHUn poTopa Yyepes3 pe3oHaHC BuGpauus
Takxe [0o/HKHa OCTaBaTbCs B AONYCTUMbIX Npeaenax.

[flononHutenbHaa MHoOpMauMs o MalinHe

Typ6oarperat MoOWHoCTb 350 MBT M HOMUHaNbHOM YacToToli BpaweHust 3000 MUH-' cOCTOUT U3 TYP6UHBLI BbICOKO-
ro gaBneHusn (BA). TypbuHbl npomexyTouHoro gasnenuns (MA4) v oByx Typ6uH HU3Koro gasneHnsa (HA). coefMHEeHHbIX C re-
HepatopoM C BOAOPOAHbIM OXnaxaeHuem v Bo3byauTenem. Mocne BO3BpalWleHUS W3 KanuTallbHOro pemoHTa O6blna
NPOKOHTPOIMPOBaHa BUGpaunsa crefyowmx NogWLNMHUKOB:

Homep noawmnHmka MecTo Ha malumHe
4 3agHunii NoAWNNHUK Typ6uHbl M4
5 MepeaHUn NoAWNNHUK 1-i1 TYpOUHBI HA,
6 3agHuii nogWNNHUK 1- TypbuHel HA,
7 MepefHWUii NOAWNNHUK 2- TYP6GUHBbI HJ,
8 3aAHuUli NOAWNNHUK 2-1 TYpOUHBLI H,
9 MNepeaHWi i NOAWNMHUK reHepaTopa
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O6opynoBaHune

CHATMe, aHaNn3 1 3aNncb cUrHana BMGpaLun nNpoBeeHbl C MOMOLLbIO c60pLLMKa AaHHbIX C MEPEHOCHbIM AaT4MKOM
CKOpOCTW. 3TO MO3BOJIANIO Kak NPOBOAMTL aHaIn3 Bu6Gpauun B peasibHOM MacliTabe BpemeHU (BK/toYas NonyyeHue cpep-
HEeKBaApaTUYHOro 3HaYEHMS CKOPOCTM B LUMPOKOI Mosoce 4acToT, a Takxke cpefiHeKBaApaTMYHOro 3HaueHus n asbl BUG-
pauun Ha 060pPOTHOI YacToTe), Tak U COXPaHATb AaHHble A4Ns nocnegyouleli o6paboTku.

[laHHble 0 hase MosydeHbl C NOMOLLbIO faTymka hasbl, MOCTOAHHO YCTAHOBJ/IEHHOrO Ha BO36yAuTene B rOPU30H-
Ta/lbHOM HarnpaBs/ieHnn cnpasa (CO CTOPOHbI CTYMEHW BbICOKOrO AaBrfieHus). HanpaBneHve BpalieHnsa (C ToW xe cTopo-
Hbl) — MPOTMB YaCOBOW CTPEsKu.

AHanunsatop: Mogensb: 3aBofCKOli HOMep: Jata noBepku:

AaTtunkn BuGpauumn

3aBopckoli KoadhcpmumeHt Mecra® HanpaeneHve ocv

KaHnan W3rotoBuTensb Mogenb Jarta nosepku nonoxe-
Homep npeo6pasoBaHusi e YyBCTBUTESILHOCTU

1 4 BepTukanbHoe
2 4 Fopu3oHTanbHoe
3 5 BepTukanbHoe
4 5 Fopu3oHTanbHoe
5 6 BepTukanbHoe
6 6 FopusoHTanbHoe
7 7 BepTukanbHoe
8 7 FopusoHTanbHOe
9 8 BepTukanbHoe
10 8 FopusoHTasbHOEe
11 9 BepTukanbHoe
12 9 Fopun3soHTanbHoe

MecTo ycTaHOBKM AgaTumka BM6paumm ¢ 0Cbio YyBCTBUTE/IBHOCTU B TOPU3OHTa/IbHOM Hanpas/ieHuu, cnpasa (Co CTo-
POHbI CTYMEHN BbICOKOrO AaBfieHUs) B6/IM3N TOPU30OHTa/IbHOTO pa3bema: faTtyumk hasbl OpMeHTUPOBaH B TOM Xe HanpaB/ie-
HUW. MeCcTO yCTaHOBKM faTyumka Bm6pau,vm C OCbH0 YYBCTBUTE/IbHOCTM a BepPTUKa/IbHOM HanpaB/1€HUN. BEPXHASA 4YacTb
KPbIWKN noAalnnHuKa.

OaTtunkn casbl
M3rotoBuTenb Mogenb 3aBopcKoi Homep MecTononoxeHve OpwveHTaumsa

Okono noAwmnnHmka 4 [opu3oHTanbHas

Pe3ynbTaTtbl

KoppekTupytouwune macchol

OKOHYaTesibHble 3HAYEHNA U NOJIOXKEHUA KOPPeKTUpYyowmnx macc: 0,6 kr Ha paguyce 300 MM OKO10 NOALWNMIHUKA 6 CO
CTOPOHbI MPOMEXYTOYHOrO Bana n 2 Kr Ha paguyce 300 MM OKO/10 nogwmnnHuka 7: o6e nog yrnom 0' oTHocUTeNbHO ha3o-
BOVi MeTKW. [Ipyrux KOPpPeKTUpyWwmnx Mmacc (pesyibtatoB npeablaywmnx 6aiaHCMpoOBOK) Ha POTOpe HeT.

"' B 4aHHOM MPUIOXeHWN NpUBEAEH TONIbKO NPUMep TOro, B KAKOM BUAE MOTYT 6biTb NpefCcTaB/eHbl pe3ysbTaTbl
6anaHcUpoBKK. B pealbHOM OTHeTe [O/IXHA ObITb NpeAcTaB/ieHa NosiHasi CBOAKA pe3ybTaToB NPOBEeAEHHO 6anaHcu-
pOBKM.
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MpepactaBneHne faHHbIX B Tab/IMYHOK hopme

Bubpauus va nogwmnHmke 7

BepTtukanbHas [opu3oHTasIbHasA
YacToTta
ara B Myc cpaLleHums. - -
Jat pems lyCK paiLy :'rm Wpoko MepBasi rapMoHVKa LLimpoko MNMepBas rapMoHuKa
MUH nosiocHas nosnocHas
c.K a, C. K a, C.K a, C.K a,
MM'C MM.'C aza y Mc Mm/C thaza
01.10.2002 20:05 HavanbHbIi 3000 14.0 13.7 310°
3000 3.7 3.3 302*

01.10.2002 08:50 3aknunTeNbHbIN

M3MeHeHne BekTopa BUGpaLum

m — BepTuKa/sibHOe Hanpas/ieHue, NOALWMNMHUK 7; "HanpaB/ieHne BpalleHus; bukana namepeHus dasbl
MakcumanbHoe cpefHekBagpaTMyHOe 3HayeHue Bubpauumn no wkane — 1S mm/c.

3aBMCUMMOCTb BM6paunmn OT 4acToTbl BpaleHuns
Ha rpachrkax nokasaHo n3MeHeHe BUGpaumm (CpeaHeKBaApaTUYHOTO 3HAYEHUsI COCTaB/AWEl 060POTHON YacTo-

Tbl U ee pasbl) B BEPTUKA/IbHOM Harnpas/ieHWM Ha NoAWNMHUKA 7 B npolecce Bbibera MallnHbl'L

11 B HeKOTOPbIX C/yYasax MoXeT NoTpe6oBaTbCA NokasaTb, Kak M3MeHsAeTCs BUGPpaLMA B TeHeHMe NOHOrOo LMKNa Ha-
rpy3Ku. BK/ItOYasi pasroH, paboTy nog HopMasibHO Harpy3koi Ha HOMUHaNbHO YacToTe BpaLleHUs U BblGer.
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X — yacToTa, l'y; ¥ — cpegHekBagpaTU4yHOe 3Ha4YeHune, MM/C;
— —s—/0 6anaHCUpPOBKW. nocne 6anaHcUpPoOBKU

170-

120.
70-
20.

)K -
-180-

-1BO-

X — vacToTa. l'y; ¥ — dhasa;
— [0 6aNaHCUPOBKMU............ «nocne 6anaHcMpoBKK

AHanus

OcHoBHas Nnpo61eMa Ana AaHHOW MalluHbl 3ak/1ovanach e BbICOKOW BUGpauuy B npolecce Bblibera Bo61acTax vac-
TOT 1200 MuH*" (20 u) 1 2880 MnH*1 (48 'y). Mocne npoBefeHHOW 6aNaHCUPOBKN Ha MeCTe yAanocb YMEHbWUTL BUGpa-
LMIO KakK Ha YKa3aHHbIX YacToTax, Tak U Ha HOMUHa/IbHOM YacToTe BpalieHus potopa 3000 MuH-' (50 w).
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MpunoxeHne OA
(cnpaBo4HOE)

CBefieHns 0 COOTBETCTBUM MEXrocyAapCTBEHHbIX CTaHA4apToB
CCbIZTOYHbIM MeXAYyHapoAHbIM CTaHAapTam

Ta6nunya JA1

OGo3HayeHNe 1 HaVMEHOBaHNE MEXAYHAPOAHOMO
cTaHgapTa

ISO 1925:2001 Bwub6paunsi. banaHcupoBka. Tep-
MUHBI 1 onpeaesieHns

ISO 1940-1:2003 Bubpauua TpeboBaHUS K Ka-
yecTBY 6alaHCUPOBKM XECTKUX POTOpPOB. YacTb 1.
OnpegeneHve AonycTumMoro guc6anaHca

ISO 1940-2.1997 Bubpauus. Tpe6oBaHUA K Ka-
YecTBY 6a/1aHCPOBKM XECTKUX POTOPOB. HacTb 2.
MorpellHoCTN onpeaeneHns gucbanaHca

ISO 2041:1990 Bubpauus u ygap. TepMuHbl 1
onpeaeneHus

ISO 2954:1975 Bu6Gpauus mawuH Cc BO3BpaT-
HO-NocTynaTe/ibHbIM 1 BpaljaTe/ibHbIM [BWKEHU-
em. Tpe6oBaHuAa K cpefcTBamM M3MepeHwuin ans
OLEeHKN BMGPaLMOHHOrO COCTOAHUS MaluH

ISO 7919-1:1996 Bubpauma mawunH 6e3 BO3-
BpaTHO-NOCTYyNaTe/IbHOro ABWXEHUs. MI3MepeHus
Ha Bpalwanwmxca Banax u KpUMTEPUN OLLEHKU CO-
cTosiHMA. YacTb 1. O6wee pykoBOoACTBO

ISO 7919-2:2001 Bwub6paumsa. OueHka COCTOAHUA
MaWwunH No m3MepeHuaM BubGpauumn Ha Bpaljaro-
wmnxeca sanax. Yactb 2. KpynHble cTaymoHapHble
napoBsble Typ6WHbI U TeHepaTopbl MOLHOCTbIO
cBbiwe 50 MBT 1 HOMUHa/IbHOW ckopocTbio 1500.
1800. 3000 1 3600 MUH'1

ISO 7919-3:1996 Bu6pauus mawunH 6e3 BO3-
BpaTHO-NOCTynaTenbHOro ABuxeHuns. N3mepeHus
Ha Bpawjalwmxca Banax u KpUTepPUnN OLLEHKU CO-
cTtosiHuA. YacTb 3. [pombll/ieHHble MalWHHbIE
KOMM/IEKChbI

ISO 7919-4:1996 Bwubpauuss mMawuH 6e3 BO3-
BPaTHO-MOCTYNaTe/IbHOro ABWXEHUA. N3mepeHns
Ha BpaLlalWnxca Banax U KpUTEPUN OLEHKMN CO-
cToAHUA. YacTb 4. Ma30TypbuHHbIe arperaTbl

ISO 7919-5:2005 Bubpauma mawuH 6e3 BoO-
3BpaTHO-NOCTynaTe/IbHOro ABWXeHusa. K3mepe-
HUA Ha BpallaloLWmnXcsa Banax n KpuTepumn oLeHKn
coctosAHuA. YacTb 5. Arperatbl rMapoasiekTpoc-
TaHUMIA M HACOCHbIX CTaHUWA

ISO 10814:1996 Bubpauus. MogBepXeHHOCTb ©
YyBCTBUTENIbLHOCTb MalluH K guc6anaHcy

ISO 10816-1:1995 Bubpaumus. OueHka cocTos-
HUA MalWH MO U3MepPeHNsaM BUOpaLMK Ha HeBpa-
watowmnxcs yactsax. Yactb 1. O6uwee pykoBoACTBO

18

CreneHb
COOTBETCTBUSA

0T

T

MOD

0O603HaueHVe N HanMeHoaaHVe MeXrocyJapCTBEHHOTO
cTaHgapTa

FOCT NCO 1940-1—2007 Bwubpauus. TpeboBa-
HUSI K KAYeCTBY 6a/laHCUPOBKM XECTKUX POTOPOB.
YacTtb 1. OnpeaeneHne gonyctumoro gucbanaH-
ca

FOCT NCO 1940-2—99 Bu6Gpauyus. TpeboBaHus
K KayecTBy 6asaHCUpPOBKM XXeCTKNX pPOTOPOB.
YacTb 2. Y4eT NOrpewwHocTel oLeHKN 0CTaToOuHO-
ro gucbanaHca

FOCT WNCO 2954—97 BubGpaums MaluH C BO3-
BpaTHO-nocTynaTes/ibHbIM 1 BpaulaTes/ibHbIM ABU-
XXeHneMm. Tpe6oBaHMsA K cpeAcTBaM M3MepeHunii

FOCT NCO 7919-1—2002 Bwubpauunsa. KoHTponib
COCTOSIHUS MaWWH No pe3ynbTaTaM U3MepeHui
BMGpauun Ha Heapauwawwmuxca Banax. O6uine
Tpe6oBaHus

FOCT UCO 7919-3—2002 Bwubpaums. KoHTponb
COCTOSIHMA MalUWH MO pe3ynbTaTam U3MepeHuit
BMbpauun Ha Bpauwatowmxca sanax. MNpombiw-
NeHHble MallVHHbIe KOMM/EKCbI

FOCT NCO 7919-4—2002 Bubpauuns. KoHTponb
COCTOSIHUSI MallVH MO pe3y/ibTaTam W3MepeHuit
BMGpaL MM Ha Bpalalomxcs Banax. FasoTyp6uH-
Hble arperatbl

FOCT 31186—2002 Bubpauusa. [oaBepxeH-
HOCTb W YyBCTBUTE/IbHOCTb MalUVH K gnc6anaHcy

FOCT NCO 10816-1—97 Bubpauusa. KoHTponb
COCTOSIHAA MalWH No pe3ynbTaTaM W3MepeHuii
BMGpaLnM Ha HeapaljalLWmUxcs yacTax. Yactb 1.
O6uwune TpeboBaHUA



OKoHyaHune Tabnuubl JA. 1

0603HaYeHVIe U HAMEHOBaHIE MEXYHaPOAHOMO
CTaHgapTa

ISO 10816-2:2001 Bwubpauusa. OueHka cocTos-
HUS MaWWH No N3MepeHnsamM BUGpauun Ha HeBpa-
warwwmnxca vyactax. Yacte 2. KpynHble cTtauuo-
HapHble MapoBble TYpOGUHbI U FeHepaTopbl MOLY-
HOCTbIO cBblwe 50 MBT U HOMUHaNbLHOM CKopoc-
Tbto 1500. 1800. 3000 1 3600 MUH"

ISO 10816-3:1998 Bub6paunsa. OueHka COCTOS-
HUA MallVH NO M3MepeHnaM BUGpauMmn Ha HeBpa-
warwmnxecsa vactax. Yacte 3. [pombll/ieHHblE
MaWWHbl  HOMMWHaNIbHOW  MOLWHOCTbIO  6Gonee
15 kBT U HOMMWHanbHOM ckopocTbio OoT 120 pgo
15000 MuH'1Ha mecTe akcnayatauumn

ISO 10816-4:1998 Bwubpauus. OueHka cOCTOS-
HUSi MaWWH MO M3MepeHnsM Bubpaunm Ha HeBpa-
warwmxeca vactax. Yactb 4. MasoTypbUHHbIe
YCTaHOBKM 3a WCK/lOYEHNeM YCTaHOBOK C NPUBO-
[OM OT aBMALMOHHbIX TypPOUH

ISO 10816-5:2000 Bu6pauusa. OueHka cOCTOSI-
HVS MaWuWH No pe3ynbTaTam M3MepeHuil BuGpa-
UMM Ha HeBpawawwmxcs vactax. Yactb 5.
Arperatbl Ha T’MAPO3MEKTPOCTAHLMAX U HACOCHbIX
cTaHuMax

ISO 10816-6:1995 Bubpauusa. OueHka cocTos-
HUSA MalWH No pe3ysbTataM WU3MepeHwit Bubpa-
uMn Ha HeBpaujarLwmxca yactax. Yactb 6. Mawu-
Hbl BO3BPaTHO-NOCTYNaTeIbHOro AENCTBUS HOMU-
Ha/lbHOW MOLWWHOCTbLIO cBbiwe 100 kBT

ISO 10817-1:1998 CucTembl U3MepPeHUt BUGpa-
umMn Bpalarouwmxcs Banos. Yactb 1. i3mepeHus
OTHOCUTE/bHO 1 abCcoNtTHON BnbGpaunn a pagu-
aslbHOM HanpaB/ieHUn

CreneHb
COOTBETCTBYSI

0T

0T

10T

FOCT ISO 20806—2013

OGO3HaYEHNE Y HAMMEHOBAHNE MEXIOCY4aPCTBEHHOO
cTaHgapTa

FOCT WCO 10816-3—2002 Bubpauumsa. KoH-
TPO/ib COCTOSIHUA MalWH No pe3ynbTaTtam usme-
peHuli BubpauuMy Ha HeBpawarwLWmMXca 4YacTax.
YacTb 3. MpOMbIl/IEHHbIe MawWHbl HOMWHasb-
HOW MowHOCTbio 60nee 15 kBT M HOMWHaNbHOM
CKOpOCTblo OT 120 o 15000 muH'l

FOCT WCO 10816-4—2002 Bubpauus. KoH-
TPO/Ib COCTOAHWUA MallnH Mo pe3ysibTatam u3me-
peHuii BubpauuMy Ha HeBpalwarwLWmMXca 4YacTax.
YacTb 4. Ma30Typ6UHHbIE YCTAHOBKM

FOCT NCO 10817-1— 2002 Bwubpauyms. Cuctembl
n3mepeHuii Bubpaunm BpallalWUXca  Bas1oB.
YacTb 1. YCTPOWCTBO AN51 CHATUA CUTHANIOB OTHO-
CUTeNbHOW 1 abconoTHOW BMbBpauumn

* COOTBETCTBYIOLWMNIA MeXrocyaapCTBEHHbIW cTaHAapT OTCYTCTBYeT. [lO ero MpUHATAS PeKOMeHAyeTCsl UCMO/b30-
BaTb NEepPeBoj AAHHOIO MEXAYHApPOAHOro CTaHAapTa Ha PYCCKUIA A3bIK.

MpumMeuyaHune — B HacTosAwWwel Tabnuue UCNoNb30BaHbl creaytolme yc/oBHble 0603HAYEeHUsA CTeNeHn cooT-

BETCTBUA CTaHJapTOB:
- FOT — naeHTnYHbIE CTaHaapThl;
- MOD — moaundnunpoBaHHble CTaHAapThbl.

11] NCO 11342:1998
(ISO 11342.1998)
[2] NCO 19499:2007
(ISO 19499.2007)

Bubnunorpadus

Bubpauuna. Metoabl 1 Kputepun 6anaHcUpoBKU FTMBKUX pOTOpOB

(Mechanical vibration — Methods and criteria (or the mechanical balancing of flexible rotors)
Bubpauuna. BanaHcupoBka 1 cTaHgapTbl No 6anaHcnpoBke. BBogHoe pykoBOACTBO
(Mechanical vibration — Balancing and balancing standards — Introduction)
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