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BBegeHue

banaHcupoBka poTopa, npoBoAuMMasa Ha CTaaun U3rOoTOBMEHUS MaWWH (Hanpumep
B cootBetctBUM ¢ TOCT 22061-76 nnn NTOCT NCO 11342-95), obbluHO obecneuvnBaeT
nosiydeHne npuemrieMbix YpoBHeEN BUOpaumnn MallvHbl B NpPOLIECCE ee JKcnnyaTtauum, -
N OTCYTCTBYIOT ApYyrMe UCTOYHUKM BUBpaumm nommmo gmcbanaHca. Ho ecTb u uckniowe-
HUS, KOrga mMalluHa npyv BBOAE B dKCMyaTauumio TpebyeT fononHuTensHon 6anaHcmpae-
Kn. bonee TOro, B npouecce aKcniyataunm MallnHbl BpEMSA OT BPEMEHU, a TO U JOCTaTOI-
HO 4YacTo, MOXeT NoABMATLCSA HEOBXOAMMOCTb YCTpaHeHUsa gucbanaica.

MpnynHON NOBLILEHHON BUOpaUMK MaLIWHbLI NMPU BBOAE B 3JKCMSyaTauuio MOXET
ObITb HENPaBUIbHO NpoBeaeHHasa banaHcMpoBKa poTopa UMM NOrpeLlHOCTU B ero coopke.
Ho mMoxeT okasaTbCAa M Tak, YTO MPUYMHON Ype3MepHon Bubpaumm cobpaHHOW MalUWHbI
SIBMSIETCA €€ MNOBbIWEHHAA YyBCTBUTESTbHOCTb K HEBOMbLUMM OCTaTOYHbIM AucbanaHcawm,
3Ha4YeHns KOTOpbIX YKNaabiBaoTCcs B 00blYHbIE Npeaenbl AOMCKOB.

Mpn oBHapyXeHun noBbILEHHOW BUOpaunn nepsasi NOMbITKAa ee YCTpaHEeHUs a-
4YacTyl COCTOUT B npoBefeHUn BanaHCUMPOBKM Ha MecTe akcnnyatauuu. Ecnu npmn atom
yOaeTcs yCTpaHUTb BUOpaUmio C NOMOLbIO OTHOCUTESTbHO HEDONbLLUNX KOPPEKTUPYHOLLMX
Macc, 9TO CBMAETENbCTBYET O BbICOKOM YyBCTBUTENBLHOCTU MaLUMHbI K gncbanaHcy. Takoe
MOXeT BbITb, Hanpumep, B cnyyasix, koraa paboyas CKOpoCTb MaLLMHbI BNn3ka K ee ped-
HaHCHOW CKOPOCTU unn ecnun aeMmndupoBaHue KonebaHnm B KOHCTPYKLUMM MaLUUHbI HERe-
FNKO.

Ecnn malwwmHa ¢ BbICOKOM YyBCTBUTENBbHOCTLIO K AncbanaHcy obnagaeT K TOMy Xe
N NOBbILLIEHHON NOABEPKEHHOCTLIO K M3MEHEHUIO ancbanaHca, Takas MalluMHa MOXET [o-
TpeboBaTb YacToro nposeAeHusi 6anaHCUPOBKN HaA MecTe ee akcnnyatauuu. [NMpuumHon

n3meHeHusi gucbanaHca MoryT ObITb, HanpmMmep M3HOC 3JIEMEHTOB MaLLUUHbI, ”SAMEHEHUE
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TemnepaTtypbl, MaccCbl, XXeCTKOCTU U AeMndupyroLmMx CBOMCTB MalUWHbI B npouecce ee
paboThl.

Ecnu B npouecce akcnnyaTtauun gucbanaHc MallnHbl, TaKKe Kak U gpyrme ycrosus
ee paboTbl, COXpaHseTCa NpPakTUYeCKU HEN3MEHHbIMMW, OCTAaTOYHO NMPOBOAUTbL TOSBKO He-
3HAYMTENbHYO AOMNOSTHUTENBLHY HanaHCUPOBKY, COBMELLAEMYIO C APYTMMU PEMOHTHbLIMMN
paboTtamu Unu npoueaypamm TeXHUYeckoro obcnyxmeaHusa. B npoTMBHOM criyyae MoxeT
BO3HUKHYTb HEOOXOANMOCTb BHECEHUS UBMEHEHUI B KOHCTPYKLMIO MaLUMHbI, KOTOPbIE M-
3BONIAT U3MEHUTb 3Ha4YeHWe ee Pe30oHaHCHOW 4acToTbl, AeMndupyroLline CBOMUCTBaA Unn
apyrme napametpbl. Takmm ob6pasom, nonb3oBaTento HeOO6X0ANMO 3HATb, KaKoe 3HaYeHne
YyBCTBUTESTIbHOCTN MaLLMHbI K AucbanaHcy asnseTcsa onyCTUMbIM.

B HacToswem ctanHgapTe npeanonaraeTtcs, 4To BMbpaumsi Ha 0O6OpOTHOM YacToTe
obycnosrieHa TONbKO HEYpaBHOBELLEHHOCTbIO MalWnHbIL. CnegyeT, ogHako, UMeTb B BUAY,
4TO NOMMMO ancbanaHca Ha BMOpPaLUIO MaLLMHbBI, B TOM YMcre n Ha 06opOTHOM YacToTe,
BNMSET MHOXECTBO ApYrnX hakTopoB, HaNpumMep NOrpeLlHOCTU N3roTOBEHNSA U COOPKM.
UyBCTBMTENBHOCTb MaLUMHbI KO MHOMMM U3 3TUX NOrpeLlHoCcTen 6rmnska K YyBCTBUTESbHO-
CTW K gmucbanaHcy u MoxeT 6biTb yAOBNETBOPUTENBHO ONMUcaHa ¢ NMOMOLLbI NOCHeaHeEN,
O[HAKO pacCMOTpPEHME BCEX UHbIX AedeKkToB, NoMUMO amcbanaHca, BbIXOAUT 3a paMKu
HacTosLLEero ctaHaapTa.

Kpome Toro, 4yBCTBUTENBLHOCTb MaLUMHbI K AncOanaHcy MOXeT U3MEHATLCS B MD-
uecce ee paboTbl. ATO 3aBUCUT OT KOHCTPYKTUBHBIX OCOOEHHOCTEN MaLUWHbI, B TOM YMcCre
OT CBOWCTB €€ ornopbl U oyHOaMeHTa. 3T CBOMCTBA MOTryT M3MEHSTbCA CO BPEMEHEM B
pesynbTaTe LENCTBUS NPOLIECCOB M3HOCA M 0bpa3oBaHus TpelwmnH. MoganbHble Xxapake-
PUCTUKN HEKOTOPbLIX TEMMOBLIX MalUMH, OCOBEHHO C MOALUMMHUKAMWN CKOSbXEHUS, n3ne-
HAITCA B 3aBUCMMOCTU OT 3KCMfyaTauWOHHbIX NapaMeTpoB (OaBneHne u Temnepartypa

napa, TemnepaTypa macrna u np.). [ns snekTpuyeckux MallMH Ha xapakTep BuGpauun
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OKasblBalOT BIIMSIHWE Apyrue napameTpbl, HAaNpMMep 3HadyeHue CUnbl Toka BO30YXOEeHWs.
Bce atn addpekTbl, Tpebyowme ans Mx BbiSIBNIEHUS MPUMEHEHUS ONArHOCTUYECKUX M-

Leayp, B HAcTOsALLEM CTaHaapTe He paccMaTpuBaloTCs.
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rOCYOAPCTBEHHbIA CTAHOAPT POCCUNCKOWU ®EOEPALIUU

Bubpauunn

HOABep)KeHHOCTb n 4yBCTBUTEJIbHOCTb MaLUUH K .qwc6anchy

Mechanical vibration.

Susceptibility and sensitivity of machines to unbalance

JaTta BBegeHus 2000-07-01
1 OO6nacTb NpuMMeHeHus

Hactoawwmin ctaHoapT ycTaHaBnuBaeT MeToAbl onpeaerieHnst YyBCTBUTENbHOCTU
MalVH K aucbanaHcy, a Takke OLEHKM cTerneHu Bnmn3ocTu aKcnnyaTaluMoOHHOW CKOPOCTU
MaLlUWHbI K €€ Pe30HAHCHbIM CKOPOCTSAM.

B HacTosilem cTtaHoapTe npuBedeHbl pekoMeHAauun No NMPUMEHEHUID YUCMOBbIX

3HaYeHUNn YyBCTBUTEJIbHOCTU B pAAE NPaKTU4ECKUX Cliy4aeB.

Hactoawumn ctangapT yctaHaBnmnBaeT KnacCUUKaumio MallvH Ha rpynnbl B 3am-
CMMOCTN OT MOABEPXEHHOCTU MalWH gucbanaHcy M ykasblBaeT 3HayYeHusi ModarnbHOW
YyBCTBUTESIbHOCTW K AncbanaHcy, xapakTepHble A1 MallWH KaXKaow rpynnbl. OTK 3Hae-
HUSA NPUMEHSIOT AN MALUMH, ¥ KOTOPbIX meeTca NMbo oanH pe3oHaHc B paboyem guara-
30HE 4acToT, MO0 HECKOSIbKO Pe30HaHCOB, pa3HECEHHbIX Mexay cobon OCTaTOYHO UM-
poko (6onee 4yem Ha 20 % 4YacTOTbl pe3oHaHca).

MpuBeOeHHbIe 3HAYEHUA YYBCTBUTESNTIBHOCTU HE NMpeaHasHayeHbl A4S UCNob30mm-
HUS B KayecTBe YCIOBMIM MPUEMKM MALUMH, a CnyXaT TOMbKO ANs yKa3aHus TOro, Kak 18-
B6exaTb, C OAHON CTOPOHbI, NOBbILLIEHHON BUOPOAKTUBHOCTN MaLUMHbI, @ C APYrON - 3aBbl-

LLUEeHHbIX Tpe6OBaHVIl7’I K nj1laBHOCTU €€ pa6OTbI. OHu MOTYT CIny>XUTb TakKkKe OCHOBaHUEM

UspaHue ochuumanscHoe
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Ans nposefeHna donee nNogpobHbIX UCCNeaoBaHUM, HaNpUMep, B cryyasx, Korga Hed-
XOOUMO YTOYHUTb 3HAYEHNE YYBCTBUTENBHOCTN KOHKPETHOM MalLLMWHbI.

BbinonHeHne pekomeHOaumi HacToSLLEro CTaH4apTa B OTHOLIEHUM YYBCTBUTE b-
HOCTM MalUWHbI K gucbanaHcy no3BonsieT oXuaaTtb, YTO BUOpauus MallnHbl He NPEBbLICUT
yCTaHOBNEHHbIX npeagenoB. OgHako Heo6Xo4MMO UMETb B BUAY, YTO B MalUMHE CyLLEd-
ByeT MHOro Opyrnx MCTOYHMKOB BMOpaLMM, KOTOpble B HaCTOSALIEM CTaHOapTe He pa-

cMaTpuBaloTCS.

2 HopmaTuBHbIE CCbISIKU

B HacTosilem cTaHgapTe MCNonb30BaHbl CChINKM Ha crneaytolime ctaHaapThl:

FOCT 19534-74 BbanaHcupoBKa BpallaloLlmnxcs Ten. TepMuHbl

FOCT 22061-76 MawwuHbl U TexHndeckoe obopyaoBaHne. Cuctema KraccoB TOI-
HocTun 6anaHcMpoBkU. OCHOBHbIE MONOXEHUSA

FOCT 24346-80. Bubpauus. TepMuHbl 1 onpegeneHms

FOCT NCO 10816-1-97 Bubpaumsi. KOHTpONb COCTOSAHUS MaLUMH MO pes3ynbTartam
n3mMepeHuni Bnbpaummn Ha HespallarLwmxcs yactax. Obwme TpeboBaHmA

FOCT NCO 11342-95 Bubpauus. OueHka kavyectsa 6anaHCUpPOBKM MTMOKNX pOTOPOB

FOCT P NCO 7919-1-99 Bubpaums. KOHTpOSib COCTOAHUSA MaLUWH NO pesyrbTaTtam

namepeHnn smbpaunm Ha Bpallarwmxcs sanax. Obume tpeboBaHmns

3 OnpepeneHus

B HacTodwem ctangapte npumeHstoT TepmuHbl no FTOCT 19534 n TOCT 24346.

Kpome TOro, B HactosiLiemM cTaHgapTe NPUMEHSIIOT crnegylowme TepMuHbl ¢ coa-
BETCTBYIOLUNMM OnpeaeneHnamu:

3.1noaBepXXeHHOCTb AucbanaHcy: XapakTepuctmka, CBsi3aHHasi C BEPOSATHOCTbIO
TOro, 4To gMcbanaHc MalMHbI NPETEPNUT B YCMOBUAX 3KCNyaTauumn nog Bo34enCTBUEM
BHELLUHMX (DaKTOPOB 3HAYUTENbHbIE N3MEHEHUSI B TEYEHNE OnpeaeneHHoro nepmoaa Bie-
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MEHMN.

3.24yBCcTBUTENBLHOCTbL K AucbanaHcy: Mepa BMGpaLMOHHOIO OTKMMKA MaLUUHbI

Ha n3ameHeHne aucbanaHca.

3.2.1 nokanbHasi YyBCTBUTENbHOCTb S; ,: OTHOWeHVE MOAynsa M3MEHeHWs

BEKTOpa BMbponepemMelleHnss Unum BUOPOCKOPOCTN B 3aJaHHOM MIOCKOCTU U3MEPEHUI K

MOAYmNo M3MeHeHua aucbanaHca B 3a4aHHON MMOCKOCTU poTopa Ha 3adaHHOW CKOPOCTU

BpaLLEeHUs.
MNpnmevaHus
1 JTokanbHy0 YyBCTBUTENBHOCTL ONPeaenstoT no opmyne
454
Sty =1—1 (1)
a0

roe |A§k| - U3MEHeHMe rapMOHUKM BUGpaLnmn o60poTHOM YacTOThl B NITOCKOCTU k ;

|AUF| - U3aMeHeHne amcbanaHca nyTeM ycTaHOBKM NpobHoro rpysa (unv Habopa

rpy3oB) B MfOCKOCTM r poTopa.
2 JTokanbHy0 4yBCTBUTENBHOCTb YacTO Ha3blBalOT KOSI(PPULNEHTOM BNUSHUA.

OT0 pa3mepHasi Benm4mHa.

3.2.2 mopanbHas 4JyBCTBUTENbHOCTb M, : OTHOWEHVME W3MEHeHUs BeKTopa

ModarnbHOro nepemMeweHna K UM3MeHeHMro MoaalribHOro 3KCUEHTPUCUTETA (OTHOLLleHVIe

MoAanbHoro gucbanaHca K MmoganbHoOn macce).

MNpnmevaHus
1 [aHHasn BenuuunHa apnsietcsa 6es3pasmepHon.
2 Ha npaktuke npu onpeaeneHmm moganbHOW YyBCTBUTENBHOCTU crefyeT ®-

pawaTtb BHUMaHMe Ha KOPPEKTHOE BblAeJIEHNE HY>XXHbIX MO/, Bm6pau,vw|.
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3 B cnyyae B030yxaeHuss Bubpaunn BCrie4cTBME HeypaBHOBELLEHHOCTU Ma-

LLUNHbI MO4alibHYO YyBCTBUTEJIbHOCTb ANA MOAbl n onpeaendroT no cbopmyne

2
Q
(O]
1) 2 1) 2
- =2 | | +4g2 =
o, o,

rne  Q - CKOPOCTb BPALLEHUS pOTOPa, MUH ;

®,, - CKOPOCTb £ -r0 pe3oHaHca (B OTCYTCTBMU AeMNdUpoBaHuns), MUH;

€, - KoachduumeHT gemndunpoBaHna ons n -n Mogpl.

Ecnn ckopocTb BpalleHus paBHa pe3oHaHCHOM CKOPOCTU, TO M, paBHa 1/(2§n). B
cnyyae manoro geMngupoBaHus dTa BenMyYMHa onpeaensieT MakCumarnbHoe ycunesue
BMGpaunm Ha pesoHaHce, Ha3biBaeTCA KOIPPULMEHTOM YCUNEHUA HA pe3OoHaHce (Mnu
A0BpOTHOCTLIO) M Obo3HavaeTcs Q,; OaHHas BenuuMHa 3aBUCUT TOMbKO OT YPOBHSA
AemMngupoBaHus B CUCTEME.

4 MopgarnbHyt0 4yBCTBUTENbHOCTL MHOr4A Ha3blBalOT KOS PULNEHTOM yCure-

HUS BUOpauumn ans moabl n .

4 Knaccudumkauma MalivH No CTeneHn ux NnoaBepPXXeHHOCTU Ancob anaHcy

4.106wWwue nonoxeHns

B cooTBeTCTBUM CO CTEMEHBLIO NOABEPXKEHHOCTM MAaLUUH TOrO UM MHOrO Kracca K
n3aMeHeHuto gucbanaHca B npoLecce aKcnayataumm nx OTHOCAT K OAHOW M3 FPpynn MaLluH,
yKasaHHbIX B 4.2-4.4. [1pn 3TOM NpegnonaraeTcs, YTO MalUMHbI OQHOro Krnacca byayTt a-
HeceHbl N0 AaHHOW Knaccudukaumm K OQHON rpynne u Anst MalvH 4aHHoro knacca éyayr
YCTaHOBMEHbl AOMNYCTUMbIE 3HAYEHUS YYBCTBUTESTbHOCTU K AncbanaHcy cornacHo pasme-

ny 5. OgHako Heob6xoAMMO UMeTb B BUAY, YTO M3MeHeHue gucbanaHca mMaluvHbl B M-
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Lecce ee akcnnyatauum MoOXeT ObiTb CBA3AHO HE TOMbKO C KNAacCoOM MalUuWHbI UK BbINal-
HAEMbIMU €l0 TEXHONOMMYECKMMUN OnepaumsiMu, HO Takke U ¢ gedektaMmm U3roToBneHus
MaLLWHbI, HAaNpUMep:
- MOBbIWEHHbIMKX 3a30pamMu MO NOCaAOYHbIM MecTam geTanemn poTopa;
- HeJocCTaTOYHbIMM TEMNOBLIMU 3a30paMn MeXAy HacagHbIMKU geTansaMm paopa;
- HU3KOMN XapOornpo4yHOCTb, MPUBOASLLEN K OCTAaTOYHbIM gedopmauusiMm poo-
poB, paboTalLmx B ropsyen cpene, BCneacTBme nonsyyecty;
- TemnepatypHOM HecTabunbHOCTbIO MaTepuana poTtopa, npuUBOLSALLEN K [B-
dopmaLmn paBHOMEPHO HArpeToro poTopa;
- 3alemreHuaMn, 3aefaHnaMu U apyrumu gedektamu, CBs3aHHbIMU C Tenso-
BbIMM MEepeMELLEHNAMN B NOABWMXKHbLIX COEAMHEHUSIX Kak B poTope, Tak U B
OMNOPHON CUCTEME,;
- TEnnoBOW acUMMETPUEN OXNaKaaeMblX POTOPOB ANEKTPUYECKUX MALIMH.
[aHHble gedekTbl MoryT 6biTb MPUCYLLUM HE Knaccy MalluH B LESIOM, a KakoMy-
HMOyOb KOHKpeTHOMY obGpasuy. MoaTtomy, ecnu M3BECTHO, YTO MalUMHbI OOHOrO Knacca
MOFYT pasfiMyaTbCs NO CTENEHU NUX NOABEPKEHHOCTN U3MEHEHMSM ancbanaHca B npoue-
ce aKcnnyaTtaumm, LenecoodbpasHo NpoBECTU OOMOSHUTENbHbIE UCCREeA0BaHUS COrfnacHoO

NMPUNOXEeHUIO A, nocre 4ero NPUHATb pelleHne 0 BO3MOXHOCTU SKCrJjtiyataunun MmallnHbl.

4.2Ipynna |. Hu3kasa noaBepXeHHOCTb

[na mMawunH gaHHOW rpynnbl XapakTepHa HU3Kas BepOSTHOCTb MOSIBIIEHUSI 3HAW-
TenbHOro n3MeHeHnsa gucbanaHca B npouecce mMx akcnnyataumm. OBbIYHO Takme MalUuHbI
UMEIT POTOpP, Macca KOTOPOro Benuka no CpaBHEHUIO C MacCoW Hecyllero koprnyca, [a-
60TaloT B YCNOBUSIX YNCTOW Cpefbl, UMEIT HE3HAUYNTENbHbIM U3HOC, @ U3MeHeHUst OpPMblI
poTopa BCreacTBue 3MeHeHUst TemnepaTypbl MUHUMAarbHbIE.

anMeprZ Balbl 6y|\/|aro,u,enaTeanb|x MallnH, nedvyaTHble Ballbl, BbICOKOCKOPOQ-
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Hble BaKyyMHbl€ HAaCOCbhlI.

4.3Ipynna ll. CpeaHsas noaBepXXeHHOCTb

[ns MawwnH gaHHOW rpynnbl XapakTepHa CpeaHsst BEPOATHOCTb MOSIBIIEHUS 3HAW-
TenbHOro u3MeHeHust gucbanaHca B xo4e MxX aKcnnyaTtauun. POTop Takux MallumvH MOXeT
ObITb NOABEPXKEH 3HAYMTENbHBbIM Nepenagam TemnepaTypbl UM YMEPEHHOMY IBHOCY.

Mpumepbl: Hacocbl, paboTarwme B YACTbIX Cpeaax, SKOpb 3NEKTPUYECKON Malu-
Hbl, ra3oBble N NapoBble TypOuHbI, HEGONbLLUME NPOMbILNIEHHbIE TypOoreHepaTophbl, TY-

©okomMnpeccopsl.

4.4Tpynna lll. Bbicokas noaBep>XXeHHOCTb

[na MawnH gaHHOWM rpynnbl XapakTepHa BbICOKas BEPOSATHOCTb MOSIBIIEHUSI 3HAW-
TenbHOro n3amMeHeHus gucbanaHca B xoge ux akcnnyataumm. K Takum malimMHam OTHOCS -
Csi: BO3aQyxoayBku, paboTaruwme B cpefe C OCaxaalWwMMNCs YacTuuamm, Hacochl, pat-
Tawwme ¢ rpsa3HbIMU XNOKOCTAMMU, POTOPbI, Y KOTOPbIX HabngaeTcsa BbICOKAA U3HOC, UMK
paboTaloLme B KOppo3npyroLen cpeae.

Mpumepsbl: LEHTPUAYIN, BEHTUNATOPDI, LUHEKOBbLIE KOHBENEPLI, MONIOTKOBbIE MEIb-

HULbI.
5 MopanbHasa 4yBCTBUTENIbHOCTb

5.1Knaccbl MoaanbHOM YyBcTBUTENLHOCTU OT A o E

Ha pucyHkax 1 — 3 nokasaHo pa3bueHune Ha Kraccbl MOAaribHOM YyBCTBUTENBHOCTM
B COOTBETCTBMM C dhopMyrion (2) ans paboymx CKOpOCTEN, Nexalmx B OKPECTHOCTU ped-
HaHCHOM CKOPOCTU MalUWHbI. [paHnubl AMana3oHOB 3aBUCAT OT TOro, K Kakow rpynne a-
HOCUTCS MallMHa B COOTBETCTBMM C Knaccudukaumen no noaBepXeHHOCTU U3MEHEHUAM
AancbanaHca (gna ogHOro M TOro e Krnacca YyBCTBUTENbHOCTU OOMYCTUMbIN KO3hduLy-

eHT aemndunpoBaHusa ana mawwuH Il rpynnel OygeTt Huke, Yem gnsa mawuvH | rpynnbl).
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PucyHok 1 — Knaccbl MmoganbHou YyyBcTBUTENLHOCTU OT A fio E
ANA MaluH rpynno |
Kak npaBuno, yCTaHOBIIEHHbIM KrnaccaMm YyBCTBUTENbHOCTU COOTBETCTBYIOT OMA-
Aaemble ycrnosusi paboTbl MalLMHbI, Kak NokasaHo B Tabnuue 1.
Mpumepbl MCNob3oBaHUS rpaduKkoB, N3006paXKeHHbIX HA pUcyHkax 1 — 3, npueee-

Hbl B NpunoxeHuu B.
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PucyHok 2 — Knaccbl MmoganbHou YyBcTBUTENLHOCTU OT A o E

AnAa mawuH rpynnbil |l

Tabnuua 1

Knacc MmoganbHOM YyBCTBUTENBLHOCTH

Oxunpgaemble ycrnosusi paboTbl MalUHbI

A - 0YeHb HU3Kaqa YyBCTBUTEJIbHOCTb

[MnaBHbIN Nepexon Yepes3 Pe30oHaHCHYH CHO-
POCTb; TPYAHO pasnnyaemblii pe30HaHC

B - Hu3kaga YyBCTBUTEJIbHOCTb

MnaBHas paboTta, HuU3Kass KM cTabunbHas
BMOpaums

C- cpeaHAaAa 4YyBCTBUTEJIbHOCTb

[donyctumas, ymepeHHass M crerka Hecta-
LMoHapHas BMbpauns

D - Bbicokas YyBCTBUTEJIbHOCTb

YyBcTBMTENBHA K AMcbanaHcy; MOXeT Mo-
TpeboBaTb NpoBeAEHMs perynsipHon gonai-
HUTenbHON 6anaHcMpoBKM Ha MecTe YCTa-
HOBKM

E - o4eHb BbicOKast YyBCTBUTEJIbHOCTb

Crnvwkom vyBcTBUTENBbHA K AncbanaHcy; pa-
00Tbl B TaKMX ycrnoBuax cnegyet nsberatb
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PucyHok 3 — Knaccbl MoganbHoM YyBcTBUTENbHOCTU OT A o E
Ana mawuH rpynnbi Il

5.2 AHanun3 paboTbl MalUMHbI B COOTBETCTBUMU C KITaCCOM ee MoAaNibHOWN 4y B-

CTBUTENNIbHOCTU

5.2.1 Haunbonee 6naronpmnaTHbIM Ans paboTbl MalLUUHbI IBNSieTCS Knacc A, ogHako
C Y4ETOM BO3MOXHOCTEN peanu3aumm aHHbIX YCNoBU paboTbl MalLMHbI 1 ee CTOMMOCTH
MOXEeT OKasaTbcsa bonee uenecoobpasHbiM paboTtaTb C ©ofiee BbICOKMMU 3HAYEHUSAMM

MoaanbHomn YyBCTBUTEJIbHOCTN.
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5.2.2 [0nga mawwuH C BbICOKMMWU paboynmMmn xapakTepuctukammn (Hanpumep ans Tex,
KOTOpble UMEIOT KOPOTKUI MHTEPBaN Mexay LMKiamMu NMiaHoBOro TEXHUYECKOro obenyxm-
BaHUs) ponyckaetca paboTta ¢ 6onee BbICOKMMU 3HAYEHUAMU MOAANbHOM YyBCTBUTE b-

HOCTW.

5.2.3 MawwuHbl, ana KoTopbix 6GanaHCMpoOBKa Ha MeCTe JKCniyaTaunm HenpakTm-
Ha 1 9KOHOMMWYECKN HEBbLIrOAHA, AOMKHbI UMETb Bonee HM3KMe 3Ha4YeHUs MoLanNbHON YyB-

CTBUTEJIbHOCTMW.

5.2.4 Hwuskasa 4yBCTBUTENLHOCTb HE OAET rapaHTUM TOro, YTO BCE YacTU MaLUMHbI
OyayT nmeTtb BUOGpaLuio, He NPeBbILALLLY0 YCTaHOBIEHHbIE npeaensl (CM. pasgens! 7 n

8).

5.3 [IBM>keHMe poTopa C yCKOpeHnem

bonee BbICOKME 3HAYEHUS MOLaNbHOW YYBCTBUTENBbHOCTU AONyCKalTCA ANA Ma-
LUNH, KOTOpblIe BO BpeMs paboTbl ObICTPO MPOXoaAT obnacTu pe3oHaHCHbIX 4YacToT, Tak
YTO BMOpPAUMOHHBIA OTKITMK KOHCTPYKUMN HE ycrneBaeT PasBUTbCHA 4O BbICOKMX 3HAYEHUMN.
[MoBbILEHHbIE 3HAYEHNA MOAASNIbHOW YYBCTBUTENbHOCTU MOIYT Takke ObiTb npuemmemsbl
ANs MalUWH, n3MeHeHnsa paboyen CKOPOCTU KOTOPbIX CBA3AHbl TOMbKO C MX MYCKOM WIn
OCTaHOBOM, BbIMOMHAEMbIM 4OCTATOMHO PEKO.

Ha pucyHke 4 nokasaHbl TEOPETMYECKMNE KPUBLIE ASS KonebaTenbHbIX CUCTEM C @-
HOW cTeneHblo cBobOAbl, NoKasblBalLWMe, Kak YMEHbLUAeTCs MogaribHas 4YyBCTBUTE b-
HOCTb C POCTOM YCKopeHusi potopa. OgHako Anst Hanbonee 4YacTo BCTpPeYaloLmMXcs Ha
npakTUKe YCKOPEHUN 3TOT aPGEKT HE3HAYUTESIEH Y UM MOXHO NpeHebpeyb.

AP PEKT YMEHBLLUEHNA 3HAYEHNA MOAANIbHON YYyBCTBUTENBHOCTU NMPU ABMXKEHUMU C
yCKOpEeHMEM cnefyeT OueHUTb O Toro, Kak obpawaTtbecs K pucyHkam 1 — 3 (KpuBble Ha

ITUX PUCYHKAX NMPUMEHNMbI TOJTIbKO AJ1A POTOPOB, AOBWXYLLNXCA C HebonbLWUM YCKOpEHUn-
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M:-IMEPEHHOE 3Ha4eHWe YyYBCTBEUTENLHOCTHU ANA MOCTOAHHOMN CKOPOCTH BpalleHUA poTopa

—  YCKOpEHWE;
_______ — 3amepnneHue;

a= A/ ® rz = constant;
A — yrnoBsoe yckopeHwue, c2

PucyHok 4 — YMeHbLUeHMe MoAaribHOW YyBCTBUTESIbHOCTU C U3MEHEHUEM
KoadhpuumeHTa gemndupoBaHUA U YCKOPEHMEM poTopa

eM), C y4eTOM crieyroLmnxX MOMEHTOB:

a) npegnonaraeTcd, YTO MalUMHa NPoxoauT obracTb pe3oHaHca C NOCTOAHHbBIM \C-
KOpEeHneM [BMXEHUsS poTopa;

0) MoganbHy YyBCTBUTENBbHOCTb OLEHUBAKOT (MO BO3MOXXHOCTWU) NPU CTaLNOHEP-
HOM pexume paboTbl MaLUMHbI KaK MOXHO BriMXe K 3HaYeHUI0 pe30HaHCHOW CKOPOCTH;

B) Npu ObICTPOM YCKOPEHUW Unu 3amenrieHuu BpalleHus poTopa MakcumarnbHas

BMOpaums GyaeT B TOT MOMEHT, KOrga CKOPOCTb BpalLlEeHUs1 OTNNYaeTcsl OT Pe30HaHCHOMN

11
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CKOPOCTW BCINEeACTBME 3aePKKN B OTKIMKE BUOpaLmW.

6 JKcnepuMmeHTanbHoOe onpeaeneHne MoaanbHON YYBCTBUTENTbHOCTU

6.1 06Lwwue nonoxeHus

[ns onpegeneHna moganbHOW 4YyBCTBUTENBHOCTM HEOOXOAMMO MOMyYeHue M-
dopmaumm 0 TOM, Kak n3MeHsieTcs Bubpaumss Ha o6OpoTHOW YacToTe B npouecce name-
HeHnsa 3Ton YacToTbl. OBObIYHO AN 3TOro NPOBOAAT U3MepeHust BMbpaunm Ha o6opoTHOM
YacToTe B npoLecce pasroHa v Bblbera. Ecnv npu namepeHusix nonyvarT 3Ha4YeHUs av-
nMTyabl U dasbl BUbpaunm obopoTHOM 4acTOThbl, TO 3TO MO3BOMASET NOCTPOUTb aMMnSn-
TyQHO-0a304aCTOTHYIO XapakTepuCcTuKy (awarpammy HawmksucTta) n onpegenutb nam-
MeTpbl AeMNUPOBaHUA, KaK yka3aHOo B 6.2. Ecnn npn namepeHusx nonyyarT 3Ha4YeHus
TONbKO amMnnnTyabl BUbpaumm, To 9TO NO3BOSISIET NOCTPOUTL aMMNIUTYQHO-4aCTOTHYHO »a-
pakTepucTuky (amarpamma boge) n ncnonb3oBatb npouenypy, ONncaHHyto B 6.3.

MpumeyaHne - CyllecTByOT M [pyrMe crnocobbl onpefeneHus XapakTepucTuk
AeMnunpoBaHns KOHCTPYKLUUKM, Hanpumep B pes3yrnbTaTe annpokCUMaunm MNonyYeHHOWN
KpUBOW aMninTyaHO-pa304acTOTHON XapaKTEPUCTUKM MOSIMHOMOM, B KOTOPbIA B SIBHOM
BUAe BXOOAT KOIPPUUMEHTbI MoaarbHOro aemMnduposaHusa. [1py 9TOM BO3MOXHO MNOJy-
YeHMe OLEHOK Adaxe B criyvae, ecnu MaMepeHuss NpoBOAMINCE TOMbKO BOOPE30HAHCHOM
obnactn n He 3axBaTbiBanu pe3oHaHc. OgHaKo ecnn NoAbEM XapakTEPUCTUKN Y BEPXHEN
rpaHuubl AnanasoHa namMepeHnin 6bin 0bycrnoBneH HanMuYMem He OAHOro, a ABYX Unu @-
nee 65M3KO PacnosiOXKEHHbIX PE30HAHCOB, OLEHKa MoLanbHOro AeMndupoBaHnus MOXeT

ObITb NoOMy4YeHa ¢ 60MbLLOM NOrPELUHOCTLIO.

6.2MocTpoeHune guarpammbl HankBucra

Ha pe30oHaHCHbIX CKOPOCTAX YyBCTBUTENbHOCTb K AncbanaHcy CUNbHO 3aBUCUT OT
3HadeHus gemndupoBanHus. MNockornbky camo gemndupoBaHMe MOXET 3aBUCETb OT Pa-
NNYHBIX (PaKTOPOB, pekoMeHOyeTcs, 4YTobbl onpefeneHne YyBCTBUTESNTbLHOCTU MPOBOM-

12
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nocb B pexume paboTbl MallMHbl, MakCUMasibHO NPUONMXKXEHHOM K HOpManbHOMY pafm-
YyemMy pexmnmy (Hanpumep no TemnepaTtype).

Bo MHorux cny4yasix Bubpaums Ha CKOpoCTH, BIN3KON K pe30HaHCHON, NposaBNsaeTCs
npenmMyLLecTBEHHO B BUA4E COOTBETCTBYIOLWEN MOAbI KonebaHui, Tak YTO ee MOXHO Nnpel-
CTaBUTb B BUAE OTKINNKA SKBMBANIEHTHOM CUCTEMbI C OAHOWN CTeneHbio ceoboabl. MNpu aTom
XapakTepuUCTUKN AeMnmnpoBaHNA M pe3oHaHCHas 4YacToTa U3rMbHbIX KonebaHun moryT
ObITb NOMyYeHbl NOCPELCTBOM M3MEPEHUN BO BPEMSA MEASIEHHOro pasroHa wunu Bbibera
MaLUMHbI (C HEBOMBLUMM YCKOPEHUEM).

Cuctema ¢ ogHou cTeneHbio cBoboabl ONUCBIBAET -0 MOAY BUOpauuun; npu 3aToM
cnpaBeasivBo crieqytolee COOTHOLEHNE

Q
0 o On2ts (3)

(")5 - 94215
roe O, - MakcumanbHas MofarbHas YyBCTBUTENbHOCTb, paBHas M, Mpu CKOPOCTU
poTopa, paBHON Pe30HAHCHON CKOPOCTU (L=, );
Q, (Mnn Q,,, ) — cKopoCTb, NPW KOTOpOoW hasa KonebaHw caBMHYTa OTHOCUTENBLHO

konebaHwii Ha Pe30HaHCHO CKOPOCTM Ha + 45°, muH™.

Mpumep nocTpoeHna guarpammbl NnpuBeaeH B npunoxenum C.

B HekoTOpbIX crydasax doopma KpmBown guarpammbl HankBucta MOXET 3HAYUTENBbHO
OTNNYaTbCA OT OKPYXXHOCTWU BCREACTBME TOro, YTO B CUCTEME MPUCYTCTBYIOT HECKOSNbKO
ONM3KO pacnonoXeHHbIX APYr OT Apyra pe3oHaHcoB. B aTom cnyyae oueHKy mogarnbHOm
YyBCTBUTESNTIbHOCTU MOXHO MNOMYyYnTb, YCTaHaBnuBas Ha poTop Habop npoO6HbIX rpy30B,
nogobpaHHbIX Takmm obpasom, 4Tobbl BO36yanTb Tpebyemyto moay Bubpaumn. lMNMpouery-
pa NoCTpoeHna guarpaMmmbl HakBucTa B 3TOM Crnyvyae NpuUMEHSIETCS He K BEKTOPY BID-
pauun, a K BEKTOPY pasHOCTU Mexay UCxogHown Bubpaumen u Ton, YTO MnosiydeHa nocrne

pasmMeLlleHna Habopa NpPoBHbIX rPy30B.
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[nsa noctpoeHus guarpammbl HamkBucTa MOXHO MCNONb30BaTh CUrHamnbl BUbpauum
060pPOTHOM YaCTOThbl C NOOLIX 4ATYMKOB, KPOME TEX, YTO pacnorioXeHbl B6GNN3N y3noB Mo,
N3rnbHbIX konebaHui, oAHaKo AaHHble C A4AaTYMKOB, YCTAHOBIIEHHbIX B MECTaxMny4yHOCTEN,

NO3BOJIAT NOJTYHYUTb bonee ToOYHbIE pesyrbTaThl.

6.3MocTtpoeHune puarpammol boae
Mpn oTcyTCcTBMN MHGOPMaLMK O dase konebaHun, T.e. Korga UMeeTcsl TONbKO &A-
BUCMMOCTb aMnnnTyabl nepemeLleHmst Ha 060pOTHOM YacToTe OT CKOPOCTU BpaLLEeHUs -

TOpa, KO3MPUUNEHT ycunenus Bubpaumm Q, MOXHO ONpeaennTb C NOMOLLbIO Avarpav-

Mbl, MOKa3aHHOM Ha pUCYHKe 5, No doopmyne

On__ (4)

Cn :Qz —Q

rae ®, - CKOPOCTb BpalleHuda poTopa, COOTBETCTBYHOLLAA MakcumMmarnbHOmn amMmnnuntyne

n

BMOpaummn Swn N

Q, n Q, - 3HayeHns CKOpPOCTKU, cooTBeTcTByloWwMne yposHto 0,707 makcMmarnbHOro

3Ha4YeHna Ha pe3oHaHce.
OrpaHuyeHns No TOYHOCTU ANA OAHHOro MeToda MOryT ObiTb CBsi3aHbl C ManbiM
aemMngupoBaHNEM B CUCTEME, UCKaXXEHMEM (OPMbl PE30HAHCHOW KPMBOW BCNeacTBue
BINUSIHUS COCEAHUX MO M ApyrMMmun daktopamn. Ecnun BnvsiHMe Takmx pakTopoB cylulea-
BEHHO, cneayeT obpaTuTbCcs K MmeToay NPOOHbIX rpy30B, ONUCAHHOMY B 6.2.
Ha To4HOCTb onpeaeneHna MmoaanbHOW YyBCTBUTENBHOCTU MOTYT MOBAUATL TakkKe
CKOpPOCTb Nepefadn AaHHbIX N3MEPUTESbHOM annapaTypon U OrpaHUYEeHHOCTb Yncna D-

4YeK B BbI60pKe OaHHbIX.

7 JlokanbHas 4yBCTBUTESIbHOCTb

Bo MHOrnx cnyvasax (Hanpvmep A5ns pOTOPOB C Pa3BUTON KOHCONbHOW YacTblo, po-
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0,707

0.6

OTHOCHTENbLHAA aMNANTYAA

0.4

0.2

& wn 1 CKopocTh

PucyHok 5 — [lnarpamma bope aons oueHkn mopanbHOW Y4y BCTBUTENTbHOCTHU
TOPOB C OrpaHNYEeHHbIM 3a30POM B HEKOTOPbLIX CEYEHUAX, POTOPOB C paboyer CKOPOCTLIO,
ONM3KON K pe3oHaHCy) MHTepec MOXET NPeacCTaBnsaATb floKanbHas Y4yBCTBUTESNbHOCTL (10-
aPPULMEHT BANAHUA) ONSA pasHbIX CKOPOCTEN B npegenax paboyero guanasoHa, BKIIO-
Yasi pe30HaHCHbIE CKOPOCTUN MaLUMHbI.

3Ha4veHne nokanbHOW YyBCTBUTENBbHOCTU, U3MEPEHHOE AN OAHHOW MalUWHbI, &-
BUCUT, MOMUMO MPOYEro, OT PACMOSIOXKEHNS MNNIOCKOCTU N3MEPEHUIN N NONOXEHNA NPO6HD-
ro rpy3a BAoSfb OCu poTopa. OTUM foKanbHas YyBCTBUTENbHOCTb OTNNYaeTCs OT Modarb-
HOW YyBCTBUTENBHOCTU, KOTOpas Ha onpeaenieHHONn CKOPOCTWU BpalleHUd UMeeT eauHa-
BEHHOE 3Ha4YeHue.

O6bI4HO onpenenaTb JIOKanbHYH YYBCTBUTENbHOCTb HEOOXOOMMO TOSMbKO B TeX
N3MepUTENbHbIX TOYKax, ANs KOTOPbIX MNpW 3a4aHHOW CKOPOCTM BpaLLEHUS CYLEeCTBYHOT

orpaHn4yeHuna aMmninTyabl Bm6pau,vw|. I'Io:aTomy N3MEPEHHYIO YyBCTBUTEJTIbHOCTb B HEKOD-
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poW TOYKe M AN HEKOTOPOM CKOPOCTM criefyeT OLUeHMBaTb, CPaBHMBAs €€ C OTHOLLEHUEM
AOMYyCTUMOWN amMnnNnTyabl K 4ONyCTUMOMY aucbanaHcy.

MpumeyaHne - 3HayeHnst 4onycTMmoro ancbanaHca n 4onycTtMmMon amnnnTyabl M-
ryT 6eiTb onpegenensl no NOCT NCO 11342, TOCT NCO 10816-1 (cm. Takke TOCT P
NCO 7919-1). 3HauyeHus pgonyctumoro aucbanaHca v JONyCTUMOM amMnnuTydbl MOryT
ObITb YCTAHOBMEHbI TAKKE B pe3ynbTaTe CornalleHus mexay M3roToButenem MalluvHbl 1
notpeburenem.

B 3aBMCMMOCTM OT 3KCMnyaTauMOHHbIX NapamMeTpoB MallMHbl (paboyen ckopocTw,
ee OTHOLLEHUSA K pe30HaHCHOW CKOPOCTU U T.4.) MOXET oKa3aTbCs LienecoobpasHbiM ora-
HUYNTb MaKCMMarnbHY AOMYCKaeMyto foKamnbHyH YyBCTBUTENBHOCTb, BBEASA B Bbilleya-
3aHHOE OTHOLLEHWE HEKOTOPbIN MHOXUTENb MEHbLUE eMHULbI.

Anga pexumoB pas3roHa u Bbibera mMalMHbl AOMYCKaKTCs, Kak NpaBumo, 3HaYeHns
Bnbpaunn 6onee BbICOKNE, YeM Ans paboyen ckopocTu. MoaToMy ANna CKOPOCTEN, OTIIM-
HbIX OT paboyen, MOXHO cyMTaTb NpuemremMbiMuM Goree BbICOKME 3HAYEHUS NOKarbHON
YyBCTBUTENBbHOCTW, €CfM Mpu 3TOM BUBpauUnsa He NpeBbILAET YCTAHOBIEHHbIX Npeaesb-

HbIX 3HAYEHUMN.

8 JKcnepumeHTanbHoOe onpeaeneHne foKarbHOW YyBCTBUTESIbH OCTU

Mpn n3mepeHnax nokanbHOW YyBCTBUTENbLHOCTU BbIOOP MMOCKOCTEN YCTaHOBKU
rpy3oB BblbMpaeTcsa n3 coobpaxeHun ygobctea AOCTyna, a Takke U3 yCcrnoBus nonyyvyeHus
npu ycTaHoBKe NPOOHbIX FPy30B MakCMManbHOro OTKMMKa BMOpauum onga 3agaHHbIX Moa U
3alaHHbIX CKOPOCTEMN.

OnpeaeneHune nokanbHON YyBCTBUTENBbHOCTM NPOBOAAT criedylowmm obpasom.
8.1 lMoarotoBUTbL MaLLMHY K paboTe B HOPMasibHOM peXnme.

8.2 YcTaHOBUTbL CKOPOCTb paboTbl 2, HA KOTOPOW OOSMKHbI ObiTb NPOBEAEHbI VB-

16



FOCT P 51498-99
(MCO 10814-96)

mepeHnda. OBbI4YHO BbIOBMpPAOT CKOPOCTb B AnanasoHe pabounmx CKOpOCTeN, MaKkCUMMaribHO
ONn3Kyo K pe3oHaHCHOW ckopocTu. [ogoxaaTth, Noka BUbpauna MaluHbl U gpyrue nag-
MeTpbl ee paboTbl JOCTUTHYT YCTAHOBMBLUMXCS 3HAYEHWUI, NOcne 4yero uaMeputb BUO@-
UM Ha 0BOPOTHOM YacToTe B 3afaHHbIX MIIOCKOCTAX. B npouecce namepeHuin cneayer,
Nno BO3MOXHOCTW, NoaaepXueaTb NOCTOAHHBIMU CKOPOCTb, HArpy3Ky 1 gpyrue napameTpbl,

KOTOpble MOT'YyT OKa3aTb BJIUAHNE Ha Bm6pauvuo MallnHbI.

8.3 [JobaBntb ogMHO4YHBIN NPOOHBIN rpy3, co3gatowmn gucbanaHc AU , B 3agaH-

r b
HYIO 7 -t0 MSIOCKOCTb Koppekumn. Macca rpysa gormkHa ObiTb 4OCTaTOYHO BONbLLIOW, YTOObI
BbI3BaTb 3HAYNTENbHOE N3MEHEHNe BMObpaLnm No CpaBHEHNIO C U3MEPEHHOW Mo 8.2, HO He
HacTONbKO 60MbLWON, YTOOLI Bbi3BaTb NOSABNEHME ONMAaCHbIX BUOpaUun MalumHbl B NpoLe-

ce ucnbiTaHun. ViHoroa BMeCTO OOMHOYHOrO rpysa AonyckaeTcsi ycTaHaBnvBaTb Habop

rpy3oB.

8.4 IamepunTb BMOpauuio B yCNOBUAX, aHANOrMYHbIX Yka3aHHbIM B 8.2.

8.5 [1na kaxgown namepuTesisHOM NITIOCKOCTU BbIYUCNUTL BEKTOPHYK Pa3HOCTb A§k

Mexay BenuyunHamu, naMepeHHbIMn cornacHo 8.2 n 8.4. JlokanbHbin gucbanaHc Sk, on-

peaensioT B pesynbTarte AeneHns AS; Ha nsameHeHve gucbanaHca AU,

(5)

S,, onpeaeneHo ANna TON CKOPOCTU paboThbl MalUMHbI, HA KOTOPOW MPOBOAMINCH

N3MepeHus.
Mpu npoBefeHUN U3MepeHun criegyeT yumTbiBaTb Takme pakTopbl, Kak AnanasoH

NMHENHOCTN BUBpaLMn 1 NOBTOPSIEMOCTb Pe3YNbTaToOB VBMEPEHMIA.
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9 AHanu3 YyyBCTBUTENIbHOCTM MalUMHbI K AaucbanaHcy

Ecnun B nonyyeHnn HeobXxoauMbIX aKCNEpPUMEHTanbHbIX AaHHbIX MMEKTCA TPyaHo-
CTW, uenecoobpasHO NPOBECTU YNCIEHHbIN aHaNn3 Ans Tex MallnH, KOTopble B npouecce
pasroHa unu B yCTaHOBUBLLUEMCS peXxnme paboTbl NPOXOAAT Yepe3 pe30HaAHCHbIE YacTOTbl
nnn 6nNn3ko NOAXOAAT K HUM.

Takon aHanua TpebyeT NCNonb30BaHNA MaTteMaTUY4ECKNX MoLeNnen C BKNHOYEHMEM
cnegyrowmx aHHbIX:

a) MacCO-XECTKOCTHbIX XapakTepPUCTUK pOTOpa U ero oropbl;

0) XecTKOCTU N KoahdpuumeHTa gemMnmpoBaHnsa NOALINMNHUKOB U YNNOTHEHWN, SB-
NALWNXCA PYHKLUNAMU CKOPOCTU BpaLLEHUS;

B) 3Ha4YeHNN COBCTBEHHbIX YacTOT M COOTBETCTBYIOLLNX hopM Moz konedaHui;

) pacyeTHbIX 3HAa4YeHU MoganbHOro AemMndpoBaHns;

[) pacyeTHbIX 3HaYEHWI NoKanbHOM YyBCTBUTENBHOCTM AN15 3a4aHHbIX TOYEK BOOMb
OCKn poTopa 1 3agaHHbIX NNockocTen agncbanaHca.

Mpn pacyeTax Ans COOTBETCTBYHLLEN MOAbl BUOpauuun gucbanaHc formkeH ObiTb
OTHECEH K COOTBETCTBYHLLEN NNOCKOCTU. Tak Ana pacyeToB NepBOM MOAbl OH OOSMKEH
ObITb OTHECEH K TOYKe BONM3M cepeanHbl Nponieta poTtopa, a Ans BTOpon Moabl — K TGI-

kam BOMM3KM KOHLOB poTopa, Koneodnwwmnmes B NnpoTueodase.

18



FOCT P 51498-99
(MCO 10814-96)

MpunoxeHue A

(pekomeHayemoe)

OueHka cTeneHum noaBepxeHHoOCTU MallnH NSMEeHEeHUsAM AucbanaHca B

npouyecce Ux aKkcnnyartaumm

MoaBepXEeHHOCTb MalLMH n3MeHeHusM gucbanaHca cnegyet OueHMBaTh MO U3ne-
HEHNAM BuOpaumm oO6OPOTHON YaCTOTbI:

- B npouecce nycka, HarpyXeHusi MalluHbl U TENMOBOW cTabunmsayumn (ans pas-

HbIX MalUMH 3TO COCTaBMSieT Nepuos OT HECKOSTbKMX MUHYT A0 HECKOSEKKUX Cy-
TOK);

- B Mpouecce 3agaHHOro nepuoga akcnriyatauun, COCTaBMSOLWEro, Hanpumep,
MONOBWHY Nepuoda MeXay KanuTanbHbIMW peMOHTamMu (4N padbiX MaluvH
ANUTENbHOCTbL 3TOro nepuoga GyaeT CoCTaBNATb OT HECKOSbKUX OHEN OO0 He-
CKONbKNX NeT).

N3meHeHne Bubpaumu, onpedenieHHoe Kak pPasHOCTb COOTBETCTBYIOLMX KM-
NNEKCHbIX 3HAa4YeHUN, OTHECEHHOE K HEKOTOPOMY NpeaesibHOMY 3Ha4YeHWUH, CIYXXUT Mepou
noaBEPXKEHHOCTU MalUMHbl U3MeHeHuto aucbanaHca. Npyn aTomMm HeobxooMmo ObiTb YEe-
PEHHbIM B TOM, YTO Habngaemble N3MeHeHnsa Bubpaunmn He ObinNu Bbi3BaHbl KAKUMU-NTNOO
apyrumun cpbaktopamm, Kpome nameHeHus gucbanaHca.

Mpn HeobXxoAMMOCTM MONYyYEHUS OLEHKN MNOOBEPXKEHHOCTM WM3MEHEeHusIM auc@-
naHca KOHKPETHOro Tuna MalWuH YNOMSHYTble UCMbITaHUsA cnegyeT NpoBOAUTL, MO Kpai-

Hen mepe, Ha 10 obpasuax MalwunH JaHHOro TUna.
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MpunoxeHue B
(cnpaBoyHoE)

anMepbl KHaCCVI(bVIKaLIMVI Nno 3Ha4YeHUsAM MoaanbLHOU

YyBCTBUTEJIbHOCTU

B.1 Mpumep 1

MawwuHa — razoBas TypbuHa (rpynnall).

Pa6ouasi ckopocTb — 3000 MUH ', NOCTOSIHHAS.

MepBasi pe3oHaHCHast cKopocTb — 2730 MUH .

HeuacTble 1 HebonbLIME MO BENNYNHE YCKOPEHUA.

KoachpuumeHT agemncpmpoBaHus (MONyHYEHHbIN 3KCNEPUMEHTANbHO HA MeCcTe yCB-
HoBkM) -  =0,04.

MpumeyaHne - MNockonbKy pe3oHaHCHas CKOPOCTb O04eHb 6nm3ka k paboyen ckom-
CTW MaWWHbl, ANa M3MepeHna koadpduumeHta ageMndupoBaHus ObINO MCNOMb30BaHO

3HayeHve Q, = 12,5 Ha pe3oHaHce.

B nanHom npumepe n, = 3000/2730 = 1,1.
CornacHoO puCyHKY 2 mMallnHa OTHOCUTCA K AuanasoHy C (cpeaHas 4yBCTBUTESb-

HOCTb).

B.2 [lpumep 2
Ta e MaluuHa, Ho paboyasi CKopoCTb ee U3MEeHsIeTCs co BpeMeHeM Ao 3000muH .

MockonbKy B AaHHOM Cryyae AvanasoH paboumx CKOpOCTel BKMoYaeT pe3oHatc-
Hyto ckopocTb, 1, = 1,0.
CornacHo p1CyHKy 2 MallMHa OTHOCWUTCS K AvanasoHy E (o4eHb BbiCOKas YyBCTBU-

TENbHOCTD).
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B.3 Mpumep 3
Ta xe mawwuHa; Bpems, Heobxogmmoe ans yckopenust potopa ot 1000 MUH' [0
30000 muH ", ¢ = 1,161 c.
YrnoBoe yckopeHue A onpegenserca no oopmyrne
A=m (30 000 — 1 000)/30x1,161 = 2 615 2.
3aTem onpegenseTcs 3HavyeHne KoadpduumeHTa a (CM. PUCYHOK 4):

a= 2 615 =32x107".

2730x21 Y
60

SKcnepuMeHTanbHO MNONy4YeHHOE 3HadyeHne KoadhduumeHTa AemMndupoBaHus

{ =0,04 (37O 3HaA4yeHue nony4YeHo Mpu MOCTOSIHHOW CKOPOCTW BpAaLLEHMWSsi, paBHOW ped-
HaAHCHOW CKOPOCTWU BpaLLEHUs, U Mpu MPOXOXAEeHMU PE3OHAHCHOW CKOPOCTU C MarsbiM
YCKOPEHMEM).

CornacHo pucyHKy 4 aKBMBarneHTHas moganbHas 4yBCTBUTENbHOCTbL O, = 6,3 (3K-
BMBarneHTHbIM koadhdmumeHT aemndupoaruna  =0,08).

[MockonbKy B J@HHOM NpUMepPe BHUMaHWE COCPEAOTOYEHO TOMbKO Ha NPOXOXAEeHUMN
pe30HaHCHON CKOPOCTU N3rMbHbIX KonebaHun, n, = 1,0.

CornacHO pUCYHKY 2 nNpu TakoM TUMNe NPOXOXAEeHUs pe3oHaHca MalluMHa OTHOCUTCA

K amanasoHy C (cpeaHasa 4yBCTBUTENBHOCTD).
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MpunoxeHue C
(cnpaBoyHoE)

Mpumep nocTpoeHus anarpammbl HankBucra

Pe3ynbTaTtbl U3MepeHUin, NPOBEeAEHHbIX Ha pa3HbIX CKOPOCTSAX, MPpMBEAEHbl Ha Ola-

rpamme Hawnksucta (pucyHok C.1) n B Tabnuue C.1.

3450 3300
100 4- 3600 —4 3210

; 3150
80 +

60 +

L0 T 3060

.()ﬂ

o/:%::%:l';:woo
p 20 L0 60} 80 100 120 %O 460 18O 20 X, pm

20 +

45

L0 2 940

60+

2850

100+
2550 2790

2700 2730

¥, Hm

PucyHok C.1 — [Anarpamma HamkBucTta, nokasbiBarowaa M3MeHeHne amnnutyabl U
c¢hasbl BUOpaUMm Npu NPoxXoXxXaeHUn Yyepes pe30HaHCHYH CKOPOCTb
AHanus namepeHui nokasbiBaeT, YTo 3HayYeHne nNepBon Pe3oHaHCHOW CKOPOCTU N,
paBHO 3000 MWH', a CKOpPOCTb, Ha KOTOPOI (ha3oBbIN yron mameHsietcst Ha 45 — 2710

MUH . B COOTBETCTBUM C dopmynon (3) MOXHO paccumTaTb 3Ha4YeHue KoapdpuumeHTa
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ycunenus Q, .

Tabnuua C.1

-1 -1
N,, MUH N 0, MWH 0,

3000 2710 4,91

Ecnu nepBas u BTopas pe3oHaHCHasi CKOPOCTb PacnonoXeHbl 01M3Ko Apyr K Apyry
WUNN NpU HanoXeHuUn konedaHu OT APYrMX Pe30oHaHCOoB, ANS OLEHKM ModarbHbIX nap-

MeTpOB NoTpedytoTca bonee CnoxHble MeToabl aHanmsa.
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