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FOCT P 53578—2009
NMpeancnosue

Llenu u npnHuunel ctaHaapTnsaunm B Poccuiickoin deaepauyun yctaHoBreHbl efepanbHblM 3aKOHOM
0T 27 pekabps 2002 r. Ne 184-93 «O TexHU4YeckoM perynmpoBaHiny, a npasusia NpUMMeHeHUst HalMoHabHbIX
ctaHgapTtoB Poccuinckoin egepaumm — FOCT P 1.0—2004 «CtangapTtusauunsa B Poccuitckoin degepauuin.
OCHOBHbIE MNOMOXEHUSAY

CBefeHunA o cTaHgapTe

1 NOArOTOBJIEH ABTOHOMHOW HekoMMepuyeckon opraHusaumen «HayydHo-uccneaosaTenbCKUn
LeHTP KOHTPONMS U ANarHoCTUKM TexHudeckux cuctem» (AHO «HUL KO ») Ha ocHoBe cOGCTBEHHOMO ayTEeHTWY-
HOro nepeBoja cTaHAapTa, yKaszaHHOro B MyHkTe 4

2 BHECEH TexHu4eckuM koMUTeTOM Mo cTaHgapTusaumm TK 183 «Bubpauus, yaap v KOHTpOrb TeXHU-
YECKOro COCTOSIHUS»

3 YTBEPXOEH WV BBEJEH B OEWCTBUE Mpukasom PegepansHOro areHTCTBa no TeXHUYEecKoMy
perynupoBaHuto U meTponorum ot 15 gekabpsi 2009 r. Ne 875-cT

4 HacTodawumin cTaHgapT ABNAeTCa MOANMULMPOBAHHBIM MO OTHOLLEHUIO K MEXAYHapOoAHOMY cTaHaap-
Ty MCO 19499:2007 «Bubpauums. banaHcuMpoBka. PykoBoACTBO NO MPUMEHEHU0 CTaH4apToB B obnactu
6anaHcupoBkuy (ISO 19499:2007 «Mechanical vibration — Balancing — Guidance on the use and
application of balancing standards») nyTem UsMeHeHNs CChINOK, KOTOPbIE BblAeNeHbl B TEKCTE KyPCcUBOM. BHe-
CeHWe yKazaHHbIX TEXHUYECKNX OTKNOHEeHWIA HanpaBreHo Ha yyeT Lenecoobpas3HoCTN NCMOoMNb30BaHNA CCbl-
MNOYHBIX HauMOHAambHBIX U MEXrocyfapCTBEHHbLIX CTaHA4apTOB BMECTO CCbIMIOYMHBIX  MEXAYHapoOHbIX
CTaHOapToB

5 BBEJEH BIEPBbIE

UHhopmauusi 06 usmMeHeHUSX K HacmosiweMy cmarOapmy rybrukyemcst 8 exea200Ho u30asaeMoM
yKasamerne «HauuoHanbHblie cmaHOdapmbi», @ MeKcm U3MeHeHUl U r1onpasoKk — 8 eXeMeCsIYHo usdasae-
MbIX UHGDOPMaUUOHHBIX yKkazamensix « HayuoHanbHbie cmaHlapmei». B crniyyae nepecmompa (3aMeHbi) unu
OmMeHb! Hacmosiuweao cmaHO0apma coomeemcemasyiouiee ysedomiieHue 6ydem onybriuKko8aHo 8 exxeMecsiy-
HO u30asaeMOM UHGDOPMaUUOHHOM yKaszamerne «HauyuoHansbHble cmaHOapmely. Coomeemcmsyoujast
UHhopmauusi, yeedoMileHUe U MeKCmbl pa3Mewarmecs makxe 8 UHgopMayuoHHoU cucmeme obujeeo
rnonb308aHus — Ha ohuyuanbHoM calime PedepalibHO20 a2eHmemea o MexHU4YeCKOMY peayuposaHuio U
memposioauu 8 cemu VIHmepHem

© CraHgapTtuHdopm, 2011

HacTtoawuia CTaHOapT HEe MOXeT ObITb NOMHOCTLH NN YACTUYHO BocCnpoun3segeH, TupaxxmposaH 1 pac-
NpOoCTpaHeEH B Ka4yeCTBe Od)I/ILI,I/IaJ'IbHOFO nsgaHus bes pa3pelueHna cbep,epaanoro areHTcTBa no TeXxHN4ecKo-
MYy perynmpoBaHuo 1 MeTposiormm
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BBegeHue

MpY KOHCTPYMPOBaHMUN U TEXHUHECKOM OBCNYKMBaHWMN MaLLWH BaXKHO He JOoNycKaTb CBepX onpeaeneH-
HbIX NpeaenoB BMbpauuto, 0bycrnoBneHHyo gucbanaHcoM BpallatoLLerocs potopa, NockonbKy Takasi BUubpa-
UM okasbiBaeT HebnaronpusiTHoe BO3AEWCTBME KaK Ha MawwHy, Tak W, nepegaBasicb uJepes
npucoeUHeHHbIe KOHCTPYKLUN, Ha YenoBeka.

B HacTosiwem cTaHgapTe npuBegeH 0b630p MeTOA0B, MCMOMb3yeEMbIX AN YMeHbLleHUs aucbanaHca
poTopa (6anaHcUpoOBKK), KOTOPLIE YCTAHOBIIEHB! APYIMMU HaLMOHANbHLIMW CTaHgapTamu, ¢ Lenbio obrer-
4YnTh BEIGOP MeToda, Hanbonee NOAXOOSLLEro B KOHKPETHOW CUTYaLIMN.

Mo cpaBHeHWO ¢ NpUMeHeHHbIM MexayHapoaHbiM ctaHaapTom MCO 19499:2007 B HacTosiLLEeM CTaH-
AapTe 0630p MeTOAOB BLINOMHEH He MO MEeXAyHapoAHbIM, a No COOTBETCTBYOWMM UM (MOEHTUYHBIM UMK
MOANPULUPOBAHHBIM) HaLMOHAMNbHBIM U MEXrocyaapcTBEHHbIM cTaHdapTaM. CBeJeHUs 0 COOTBETCTBUU
CCbINOYHBIX HALMOHANbHbLIX U MeXrocyapCTBEHHbIX CTaHAapTOB MeXAYHapoAHbIM cTaHAapTaMm, NCNorib3o-
BaHHbIM B KavecTBe ccbinodHblx B MCO 19499:2007, npuseaeHsbl B AONONHUTENLHOM MpunoxeHnn JA.
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(UCO 19499:2007)

HAUWOHANBbHBIW CTAHOAPT POCCUUCKOWU @GEJEPALUMU

Bubpauun
BANNAHCUPOBKA
PykoBoAcTBO N0 NpUMeHeHUIo CTaHAapToB B o6nacTn 6anaHcMpoBKU

Vibration. Balancing. Guidance on the use and application of balancing standards

Dara BBegeHnsa — 2011—01—01

1 O6nacTb NpMMeHeHus

Hactoawwmin ctaHgapT ycTaHaBnmBaeT obllee pyKoBOACTBO MO MpUHLMNAM GanaHCUPOBKA MaLluH v
UCMOoMb30BaHMIO ANsl 3TUX Lerneid MeTo40B, YCTAaHOBNEHHbIX B MEXrocy4apCTBEHHbIX cTaHapTax 1 Hauuo-
HarnbHbIX cTaHgapTax Poccuickon ®enepalimu.

2 HopmaTuBHbIe CCbINKKU

B HacTosilemM cTaHAapTe UCNonb30BaHbl HOPMaTUBHBIE CChINKU Ha cneylowue ctaHaapThl:

MOCT P NCO 20806—2007 Bubpauus. bBanaHcupoBka Ha MecTe poTOpPOB BONbLUMX M CpeaHUX pas-
mMepoB. Kputepuun n mepbl 6€30MacHoCTU

FOCT NCO 1940-1—2007 Bubpauus. TpeboBaHus K kadecTBY OanaHCUPOBKU KECTKUX POTOPOB.
YacTb 1. Onpegenexue gonyctumoro aucbanaHca

FOCT NCO 1940-2—99 Bubpauus. TpeboBaHWsl K KadecTBY OanaHCUPOBKWA KECTKMX POTOPOB.
YacTb 2. YUeT norpellHoCTeN OLEHKN ocTaTouHOro aucbanaHca

FOCT NCO 7919-1—2002 Bubpauus. KoHTponb cCOCTOSIHMA MalluH No pe3ynbTartaM WU3MepeHui
BMbpauun Ha BpalwawLmxces sanax. Obwne TpebosaHus

FOCT NCO 7919-3—2002 Bubpauus. KoHTponb cOCTOSIHMA MalluH No pe3ynbTartam nU3MepeHui
BMOpauuMn Ha BpawawLwmxcs Banax. MpombIwieHHble MallMHHbIE KOMMIEKCHI

FOCT NCO 7919-4—2002 Bubpauus. KoHTponb cCOCTOSIHMA MalluH No pe3ynbTartaM nU3MepeHui
BMBpauun Ha BpawawLwmxcs Banax. [asoTypbuHHble arperaThbl

FOCT NCO 10816-1—97 Bubpauusl. KoHTpoMb COCTOSAHMA MaLlWH No pe3yfbTatamM U3mMepeHuin BUG-
pauuM Ha HeBpaLlyatowmxcs yacTsax. Yactb 1. Obwme TpeboBaHus

FOCT NCO 10816-3—2002 Bubpauns. KoHTponb COCTOSAHMSA MalluH NO pe3ynbTartamM n3MepeHui
BMOpauMn Ha HeBpaljarowmxcs vactsax. Yactb 3. MNMpombiwNeHHble MalwWHbl HOMWHAMbHOW MOLLHOCTBIO
Gonee 15 kBT 1 HOMUHanNbLHOI ckopocTbio oT 120 Ao 15000 mMuH~"

FOCT NCO 10816-4—2002 Bubpaunsa. KoHTponb COCTOAHMA MallWH NO pe3ynbTartaM n3MepeHui
BMBpaLuun Ha HeBpalatowmxea Yactax. YacTs 4. Ma3oTypbuHHbIE YyCTaHOBKK

FOCT 19534—74 BanaHcupoBka Bpalwalowmuxea tTen. TepMuHbl

FOCT 20076—2007 (MCO 2953:1999) Bubpaunsa. CtaHkn HGanaHCMpOBOYHLIE. XapakTepUCTUKN 1
MeTodbl UX NMPOBEPKX

FOCT 24346—80 Bubpauusi. TepMUHbI U onpedeneHns

FOCT 25364—97 ArperaTbl NapoTypbuHHble cTauMoHapHble. Hopmbl BUBpaLmu onop BaionpoBoaos
1 obwme TpeboBaHMsA K NPOBEOEHUIO U3MEPEHUIA

FOCT 27165—97 ArperaTtbl napoTypbuHHbIe cTauMoHapHble. Hopmbl BuGpauun BanonpoBogoB U
ob6wune TpeboBaHWs K NpOBEAEHUIO U3MEPEHUN

UspaHve opmunanbHoe
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FOCT 28989—91 (MCO 3719—82) CtaHkn banaHcMpoBoUHble. CMMBOSbI HA NaHensx ynpaeneHust

FOCT 31186—2002 (MCO 10814:1996) Bubpauus. NMogBepxeHHOCTb Y YyBCTBUTENBHOCTb MaLUMH K
auncbanaHcy

FOCT 31320—2006 (MCO 11342:1998) Bubpaumsa. Metoasl 1 KpuTepum 6anaHCcupoBKM TMOKNX poTo-
poB

FOCT 31321—2006 (MCO 7475:2002) Bubpaumsa. CTaHkM 6anaHcupoBoYHble. OrpaxaeHns U gpy-
rme cpedcTBa 3aluThbl

FOCT 31322—2006 (MCO 8821:1989) Bubpauus. TpeboBaHuWs K banaHCUPOBKe SMIEMEHTOB poTopa,
cobupaembiX C MOMOLLBIO LUMOHKA

MpumedyaHwue—pu NONb30BaHUM HACTOSILLMM CTaHOAPTOM LienecoobpasHo NpoBepuTb AENCTBUE CCbINOY-
HbIX CTaHAAPTOB B MHPOPMAaLNOHHON cucTeMe OOLLEro nonb3oBaHns — Ha ouumnansHoM cante degepanbHOro areHT-
CTBa Mo TEXHNYECKOMY PETYNIMPOBAHWIC U METPOIOTMM B CETU VIHTEPHET UM MO €XXerogHo n3gasaeMomMy UHHOPMaLUOHHO-
My ykasartento «HaunoHanbHble cTaHgapTbl», KOTOPbLIV ONyGrvKoBaH MO COCTOSIHUIO Ha 1 sIHBaps TeKyLWwero roga, U no
COOTBETCTBYIOLLUM EXEMECHYHO U3aBaeMbiM MHPOPMAaLMOHHBIM yKkasaTensiM, onyobrukoBaHHbIM B Tekywwem rogy. Ecnn
CCbINOYHBIN CTaHAAPT 3aMeHeH (M3MEHEH), TO NMPU NOSIb30BaHUK HACTOSILLMM CTAHAAPTOM CrieflyeT pYKOBOACTBOBaTLCSH 3a-
MEHSIIOLUM (M3MEHEHHbIM) CTAHZAPTOM. ECnn CcCbINnouYHbIV CTaHaapT OTMEHeH 6e3 3ameHbl, TO NONoXeHne, B KOTOPOM Aa-
Ha CCbINKa Ha HEero, NPUMEHSIETCS B YacTU, He 3aTparvBaloLLemn 3Ty CCbINKY.

3 TepmMuHbI M onpeaeneHus

B HacTosiwem cTaHgapTe npuMeHeHbl TepMuHbl o FTOCT 19534 n FTOCT 24346.

4 [OuncbanaHc potopa

4.1 O6wme nonoxeHus

BanaHcupoBka npeacTtasnsieT cobon npoLecc NpoBepKky pacnpeaeneHus Mace poTopa (BpaljarLleincs
getanu) n, Npu HeobXoANMOCTU, UBMEHEHNA 3TOTC pacrnpedeneHunst Takum obpasom, YTobbl yOOBNETBOPUTL
TpeboBaHUAM K JonycTMMoMy aucbanaHcy.

MpuunHamu gucbanaHca MoryT 6biTb HEOAHOPOAHOCTL MaTtepuana poTopa, NOrpeLHoCcT N3roToBIe-
HWUS1 U CBOPKMK, M3HOC Y3M0B, OCeJaHNe Ha poTope 3arpsaAsHSALLMX YacTuL, M3MEHEeHWe COCTOsIHWUS poTopa BO
BpeMsi paboTbl MaWnHbl U Ap. BaxHo NoHUMaTh, UTo Ntobomy, Aaxe CepuiaHO NPOM3BOAUMMOMY POTOPY NPUCY-
e cobCcTBEHHOE pacnpeeneHue Mace, T. . cobeTBeHHbIN ancbanaHc.

HoBble poTopbl Nepen ycTaHOBKOW B MalMHy obbluHO nogBepratoT 6anaHcMpoBke Ha HanaHCUpOBOY-
HOM CTaHKe M3roToBMTENs MalnHbl. POTOp nocne peMoHTa Takke MoXeT ObiTb NpeaBapuUTeNibHO YpaBHOBE-
WweH Ha 6anaHCMPOBOYHOM CTaHKe, a B Crflydae OTCYTCTBUSA Heobxoammoro obopyaoBaHWsi — Ha MecTe
ycTaHoBkM (cMm. FTOCT P MCO 20806). B nocnegHem cryvae poTop ycTaHaBNMBatoT B COOCTBEHHbIE MoaLwmm-
HUKN 1 COEQUHAT C NPUBOAOM MaLUUHBI.

Mpu1 BpalleHMM HeypaBHOBELLEHHOrO poTopa Ha 6anaHCUMPOBOYHOM CTaHKe UMM Ha MecTe YCTaHOBKU
BO3HUKaET LeHTpobexHas cuna, KoTopasl, B CBOK o4yepe/b, Bbi3biBaeT ANHAMUYECKYIO peakLuto onop poTo-
pa. o pesynbTatam U3MepeHUi ¢ MOMOLLLIC AaTYUKOB CUMbI, YCTAHOBMEHHBIX Ha Koprnycax NnogwnnHUKOB,
U C MOMOLLLBIO AaTYMKOB BUBpaLWUK, YCTaHOBMEHHbIX 415 M3MepeHuid konebaHuin onopel U Bana poTopa,
paccuuTbIBalOT Macchbl poTopa, koTopble Heobxogumo obaBuTb, yaanuTb UM NepemMecTuTs B npouecce
6anaHcuMpoBku. B 3aBucMmocTn oT 3agady 6anaHCMpPOBKU ee OCYLLECTBASAT B O4HONW, ABYX uUnun 6onee nnoc-
KOCTSAX KOpPEKLINNA.

4.2 PacnpepgeneHue guc6anaHcoB

JucBanaHc poTopa MoXeT GbITb ONMCaH COBOKYMHOCTLI0 6ECKOHEYHOTO YMCTa BEKTOPOB AMCHanaHCcoB,
pacnpeeneHHbIX BAoNb ocu poTopa. Ecnv poTop npedcTaBuTb B BUAE MOAENN CO COcpedoTOoYeHHbIMN napa-
mMeTpamu, To AncbanaHc MOXHO NPeACTaBUTb B BUAE KOHEYHOTo YMCNa BEKTOPOB AUCGanaHcoB ¢ pasHbIMU
3HaYeHNAMN 1 hasoBbIMK yriamu (yrnamu gncbanaHca), kak nokasaHo Ha pucyHke 1.

NaeanbHo ypaBHOBeLLIEeHHbIA pOTOP MoXeT GbiThb NMoMyyeH KoMMeHcalein Bcex BeKTOpoB AncbanaHcos
B MIOCKOCTSAX, e OHW pacnonoxeHbl. Ha npakTvke namepntb ancbanaHchl, COOTBETCTBYOLIME OTAeNbHbIM
YyacTaAM poTopa, HeBO3MOXHO. KpoMe Toro, B 8ToM, Kak Npasurio, HeT HeobxoanmocTu. MHdopMauuma o pac-
npeaeneHun aucbanaHcos, Tpebyemasa ana 6anaHcMpPoBKX poTopa, onpedenseT MeTod 6anaHCUPOBKA.

2
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PucyHok 1 — Pacnpepgenenue nokanbHbix aucbanaHcoB poTopa, MOAENUMPYeMOro AecsiTblo pacnonoXeHHbIMU BAONb
OCM poTopa MaccamMm, NNOCKOCTH BPaLLEHUs] KOTOPbIX NEPNEHAMKYNSPHbI K OCK poTopa

4.3 MNpepactaBneHne gucbanaHca

AucbanaHc poTopa moxeT OblTe NpeAcTaBeH B BUAe:

a) rnaBHOro BekTopa gucbanaHcoB U, , NpeAcTaBnstowerc cobol BEKTOPHYO CyMMy BCex Aucbarnax-
COB, pacrnpegeneHHbIX BOob OCU poTopa,;

b) rmaBHoro MomeHTa gucbanaHcos P , NpeAcTaBnsitowero cobol BEKTOPHYHO CYMMY BCEX MOMEHTOB
ancbanaHcoB, pacnpeferieHHbIX BAOMb OCU pOTOpa, OTHOCUTENbHO MPOU3BOMLHO BbIGPAHHOW MAOCKOCTU
rMaBHOrO BeKTOpa AncbanaHcos;

c) MoganbHoro gncbanaHca Un, npeacTasnsowero cobon gucbanaHc, pacnpegeneHHbld B4OMb OCU
poTopa Takum 0bpa3oM, UTO OH BIMSAET TOMbKO Ha n-t10 Moy konebaHuii poTopa B NOAWMWMHUKOBLIX ONopax.

MaTtemaTuyeckoe U rpadudeckoe onncaHne ancbanaHcoB ykasaHHbIX BUOOB MPUBEOEHO B MpUOKe-
Hn A.

MpwumedaHue— MaeHbIi BeKTOp AncbanaHCoB U IMaBHbIN MOMEHT AMcOanaHCoB COBMECTHO XapaKTepu3ayloT

OVHaMUYECKYI0 HeYpaBHOBELLEHHOCTL POTOpa, KOTOpas MOXET ObiTe NpeAcTaBneHa napo AucGanaHcoB B ABYX NPou3-
BOJIbHO BbIGpaHHbIX MIOCKOCTSIX, MEPNEHANKYNSPHbBIX K OCK poTopa.

5 [OuHammnyeckoe noBeaeHnNe poTopoB

5.1 OOLwWwune nonoxeHus

Ha npaktuke obblUHO BCe pOTOPbl OTHOCAT K OAHOMY U3 ABYX TUMOB: XECTKMN unun rmbkuin. MeTtogbl
6anaHCMpPOBKN POTOPOB 3TUX TUMNOB NpuBedeHsbl B FTOCT MCO 1940-1 n TOCT 31320 (cm. Tabnumuy 1).

OpaHako pazfgeneHve pOTOPOB Ha [Ba yKasaHHbIX TUMNa sBfsieTcsl 6ONbLINM YpoLEeHUeM, YTO MOXET
MPUBECTW K HEBEPHOMY MPeACcTaBeHUto, YTo MeTod 6anaHCMpOBKX pOTOpa 3aBUCUT TOSbKO OT KOHCTPYKLIMK
nocrieiHero.

XoTa gucbanaHc sIBNsSeTCs CBOWCTBOM pOTOpa, AMHAMUYecKoe MoBedeHWe poTopa B HOpMaribHbIX
YCINoBUsAX paboTbl 3aBUCUT TakKe OT AUHAMUYECKAX CBONCTB NOALUMMHMKOBOrO yara (NogwunHmka u kopnyca
NoALUNMHKKA), a Takke OT YacToThl BpalleHusi potopa. bonee Toro, Ha BbI6op MeToga 6anaHCUpPOBKA MOTYT
NOBNUATE TaKKe ycTaHOBNEHHble TpeboBaHUs K KadyecTBY DanaHCUPOBKMA U HavanbHOe pacnpegeneHne guc-
6anaHcoB poTopa (cM. Tabnuuy 1).
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Tab6nunua 1—Npumepsbl M3MepsieMbIX NApPaMeTPOB U BUAOB U3MEPEHUI

MoBeneHue boTopa Moume CraHnanT MeTon 6anaHcMpoBky (NatuHckue BykBbl yka3biBaOT
fiexue potop pumep nap meToa no FOCT 31320)
Kectkuii potop PucyHok 4 a) | FTOCT UCO 1940-1 OpHo- n gByxnrockocTHas 6anaHcmpoBka?
M'mbkun potop PucyHok 4 b) MeToabl GanaHCMpPOBKM Ha HWU3KOW 4acToTe Bpa-
wenusi (A—F)
BanaHcupoBka Ha HECKOIBKMX YacToTax Bpalle-
rOCT 31320° P pau
Hust (G)
BanaHcupoBka Ha ogHow (06bIvHO, pabovelt) yac-
ToTe BpaweHus (H)
Potop ¢ ynpyrumu ane- | PucyHok 4 ¢) banaHcrnpoBka Ha hUKCUPOBaHHONM 4YacToTe Bpa-
MEeHTaMu wenwms (1)
Potop ¢ anemeHnTamu ¢ | PucyHok 4 d) Mocagka anemMeHTOB poTOpa B CBOE MOJIOXEHWE
M3MeHsIIoLWEencs NocaaKkon Ha BbICOKOI YacToTe BpaweHus ©

@ OHO- 1 ABYXNIOCKOCTHasA 6anaHCUPOBKU YMEHBLLAIOT IMaBHbIN BEKTOP AMCOAaNaHCcoB 1 IMaBHbI MOMEHT Anc-
6anaHcoB.

b B FOCT 31320 TepMUH «rMBKMit pOTOP» MCMOMNbL30OBaH As onpeAeneHust poTopa, NPOsBASIOWEro B AMHAMU-
YeCKOM NOBeEHMM CBOWCTBA N'MBKOro poTopa; potopa ¢ yrnpyrumu aremMeHTaMy 1 poTopa ¢ 3/1eMeHTamMm, U3MEHSIoLLN-
MW CBOIO NMOCazKy BO BPEMs BpalLeHusl poTopa.

¢ NanHbii meTog B FOCT 31320 He nmeeT GykBeHHOro 0603HaveHns (cMm. pasgen 7).

5.2 PoTtop, paccMaTpuBaeMbIil KaK XXeCTKUN

Ecnu poTtop BpalaeTcs Kak abconoTHO TBepAoe TeNo Ha yNpyrix onopax, To ero nepemMeLleHunst npeg-
cTaBnsAloT cobol codueTaHne ABYX ABWXKEHWIA, MOKa3aHHbIX HAa PUCYHKe 2. Y Takoro potopa oTCYTCTBYHOT U3rMb-
Hble KonebaHusl, a ero nepemelleHuns obycnoBneHsbl TOMNBKO konebaHuaMM NOALWNIHUKOBOTO yana.

PrucyHok 2 — dopmbl ABMKEHWSA XECTKOIro poTopa, NpeacTaBsiowero cobon cMuMMeTpuyHoe TBEpA0e TENo Ha CUMMET-
PUYHBIX YNPYIMX onopax

B peanbHOCTW HWM OOWH POTOP HENb3A cUMTaTb abCOMOTHO TBEPALIM TENoM, 1 MboN N3 HUX umeeT
Masnble (N0 CPaBHEHWUIO C yKasaHHbIMW (bopMami OBMXKEHUS XKECTKOre poTopa) M3rMbHble gedopmauiuu.
OaHako poTop MOXHO paccMaTpuBaTh Kak XKeCTKUIN NMpu ycrioBuu, 4To erc agedopmannn, cBsisaHHble ¢ pac-
npeaeneHnem gucbanaHcoB BAOMb POTOPA, He MPeBbIWatoT 3a4aHHbIX A0MYCTUMBIX 3Ha4YeHUIA Ha ntobol Yac-
TOTe BpalleHUsl poTopa BNOTb 40 MakcUmarbHOW pabodei 4acToTbl. BONbLWINHCTBO Taknx poTOPOB MOryT
6bITb ypaBHoBeweHbl MeTogamMmu no FOCT MCO 1940-1. Vx uenbto ABNSIeTCA yCTpaHeHWe rMaBHOoro BekTopa
ancbanaHcoB yCTaHOBKOW Macc B OOHOW MIOCKOCTU KOPPEKUAN UM QUHAMUYECKON HEeYypaBHOBELLEHHOCTH
pacnpefeneHMemMm Macc rno ABYM NIOCKOCTSM KOppeKLMU.

MpwumedyaHue— Potop, KOTopbIN B npouecce paboThbl AOMKEH BECTU ceBs1 Kak JKEeCTKUIN, MOXeT ObITb ypaBHO-
BellieH Ha Nnobon ckopocT GanaHCUPOBOYHOTO CTaHKa, NPW YCIOBWU, YTO OHA AOCTaTOYMHO HW3Ka Ansi COXpPaHEeHUsl poTo-
POM CBOWCTB TBEPAOrO Tena.

5.3 PoTtop, paccMaTpuBaeMbI Kak TMOKUNA

5.3.1 O6uwune nonoxeHus

Mpu NOBLILWEHNM YacTOThl BPaLLEHWUA Ui NPU YMeHbLIeHW gonycTumore agucbanaHca poTop, paccMoT-
PEHHbIN B 5.2, MOXET HauaTb NPOSABNATL XapaKTepHble Npu3Haku rmbkoro potopa. AedopmaLimn potopa cTaHo-
BATCS 3HAYMTENbHBIMK, @ MeToObl, NPUMeHsieMble Npu GanaHCMpPOBKe XKeCTKOre poTopa, — Hed4oCTaTOYHBIMU
ONs1 JOCTWKeHUs TpebyeMoln ypaBHOBELIEHHOCTU. TUnYHble (bopMbl M3MMBHBIX KoNebaHnin CUMMeTPUYHOro
poTopa nokazaHbl Ha pUcyHke 3. [1ns poTopa, NPOSABSAIOWEro Npu3Haki rmbkoro potopa, UCMosb3yoT MeTo-
abl 6anaHcuposku no FTOCT 31320.

4
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a) Mepeas moaa n3rmMbHbix konebaHui

b) Bropasi moga uarubHeIx konebaHum

T el N
~___

¢) TpeTbst MOAa M3rMOHBIX konebaHuin

PucyHok 3 — CxemaTndHoe NnpeacTaBieHne NepBbiX TPEX MO U3rMBHbIX konebaHui rmbkoro poTopa Ha ynpyrux onopax

5.3.2 banaHcupoBKa Ha HU3KOW YacToTe BpalleHUus

B HekoTopbIX cry4Yasx poTop, NposBAsoWniA Npy paboTe NpusHakn rmbkoro potopa, MoXeT BbiTb YA0B-
NeTBOPUTENbHO YpaBHOBELLEH Ha HU3KOW YacToTe BpaweHua. B FOCT 371320 npuseaeHsl metoasl A—F,
KOTOpbIMK gucbarnaHc, No BO3MOXKHOCTU, YCTPaHSIIOT B TeX MIOCKOCTSAX, e MMeeT MecTo HeypaBHOBELLEH-
HOCTb Macc poTopa.

5.3.3 banaHcupoBKa Ha HeCKOJIbKMX YacToTax BpalleHuUA

BanaHcupoBKy Ha HECKOIBKUX YacToTax BpalleHUs1 NPUMEHSIIOT A5 KOpPeKLMN rIaBHOro BeKTopa guc-
6anaHcoB, rMaBHOro MoOMeHTa AnucbanaHcoB U COOTBETCTBYIOLWMX ModanbHbIX AncbanaHcos. BanaHcnpoBky
BoinonHstoT no FOCT 31320 metogom G.

5.3.4 BbanaHcupoBKa Ha paGouei YacToTe BpalleHUs

[aHHbIN MeTod NMPUMEHSIIOT AN TMOKNUX POTOPOB, KOTopble AC AOCTUXKEHUS paboyveli YacToThl Bpalle-
HWUSI MTPOXOAAT Yepe3 oA4Hy Unn 6oree KPUTUHECKNX YaCTOT, HO Y KOTOPBIX B CUITY OCODEHHOCTEN KOHCTPYKLIMM
MaLLMHbI 4ONYCTMMbI BbICOKAE YPOBHM BUGPALUN HA KPUTUYECKMX YacTOTaxX U MOSTOMY YMEHbLUEHWUIO noane-
XWUT gucbanaHc Tonbko Ha paboyel yacToTe BpaweHus (FOCT 31320, metog H).

5.4 PoTopbl ¢ U3MeHAKLWENCA reoMeTpuen

5.4.1 O6wWwue nonoxeHunA

BonbLWMHCTBO POTOPOB B 3@BUCMMOCTM OT UX NOBEAEHWS Ha YacToTax BpaLleHNsi MoryT OblTb OTHeCeH bl
nnBOo K XKeCTKUM, Nnbo k rubkumM. OgHako B psie cryyYyaeB AnHamudecKkoe nosegeHue potopa uMmeet ocobeH-
HOCTW, KOTOpble TPebyIoT cneunansHOro paccMoTpeHNs Npuy Belbope MeToaa 6anaHcnpoBKA.

5.4.2 PoTtop ¢ ynpyruMmu aneMeHTamu

PoTop B 3aBMCMMOCTU OT 0COGEHHOCTEN KOHCTPYKLMKM MoxeT TpeboBaThb NpoBeAeHNs 6anaHCMpoBKU Ha
HW3KOW UIU BBICOKOW YacToTe BpalleHus. Ho, KpoMe Toro, B COCTaB paccMaTpuBaemMoro potopa BXoAsaT ane-
MEHTbI, kKoTopble N1MBo ABAAKTCS rMBKUMK, NMBO YyNpPyro 3akpenneHbl, Tak YTo gucbanaHc poTopa MoXeT
COOTBETCTBYHOLLUM 0Opa3oM U3MEHATbCS C U3MEHeHWeM YacToThl BpalleHus. Mpumepamun Takmx poTopoBs
ABNAOTCA POTOP C COEAUHUTENBHBLIMN TAramn, AebopMUPYIOLLIUMUCA Ha BBEICOKMX YacToTax BpalleHusl; BeH-
TUNATOP C PE3UHOBLIMU FIONACTAMU; POTOP 04HOMA3HOIO aCUHXPOHHOTO 3MeKkTpodBuratens ¢ LeHTpobex-
HbIM MYCKOBbIM BbIKItouaTenem. B aTom criyyae BbinonHaoT 6anaHcuposky no FOCT 31320 metogom |.

5.4.3 Potop ¢ aneMeHTaMu, U3MEHAKLWUMU CBOKO Nocaaky

B cocTaB Takmx poToOpoB MOTYT BXOAUTb SMEMEHTHI, KOTOpbIE 3aHNMAalOT CBOE OKOHYaTEelbHOE NoMoXe-
HWe TOMbKO Nocne AOCTUKEHUS HEKOTOPOW YacToThl BpalleHus unv gpyrux pabounx ycnosui. Mocne nocaga-
KM Taknx 3N1eMeHTOB B UX OKOHYaTeNbHOEe NonoXeHWe noseaeHne potopa cTaHoBUTCA cTabunbHelM. Ho npu
3TOM POTOP MOXET OKas3aTbCH HeypaBHOBELUEHHbIM, YTO TpebyeT AononHUTenbHol 6anaHcMposkuy. Mpume-
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pamu pOTOPOB C 3NIeMEHTaMM, U3MEHSIIOLLIMMU CBOHO NOcaKy, ABMSOTCA TypbuHa ¢ AMCKaMK, HacaXKeHHbIMA B
ropsiyem COCTOSIHUW; POTOpR, HaBpaHHbIA U3 OTAENbHBIX NNACTUH; POTOP reHepaTopa ¢ 0OMOTKON U3 MedHoro
npoBoda; poTop TypboreHepaTopa ¢ HacaXeHHbIMI BaHAaKHbIMK KOMbLamu. POTopbl 4aHHOTC Tvna onncaxl
B FOCT 31320 (pa3gen 7), HoO meTod nx 6anaHCUpoBKN HEe YCTAHOBIEH.

5.5 an/IMepbl poTOpOB C pa3dHbIM NoBeAeHNEeM B AUHAMUYECKOM peXxume
an/IMepr POTOPOB C pa3HbIM NOBEeAEHUEM MNPU BpalleHUN NoKa3aHbl Ha PUCYHKEe 4,

I

)
7.

a) XecTtkuin potop (3ybuaTtoe koneco) b) MbkuiA poTop (aMCK Ha ynpyrom Banny,
Hanpumep, potop JlaBans)

n=Jkd INI=:
] P

¢) Potop ¢ ynpyrumu anemeHtamu d) PoTop ¢ anemeHTamu ¢ U3MEHSIIOLLENCA
(6apabaH ¢ coegUHUTENbLHBIMU TAraMm) nocazkoi (o6moTka Ha Gouke poTopa)

AR A AT A A N A A A AR AR RN |

PucyHok 4 — lNprvmepbl pOTOPOB € pa3HbiM NOBEAEHUEM B ANHAMUYECKOM PeXnme

CxemaTnyHoro onucaHust poTopa, oHako, HeJoCTaTOUHO ANs NpeacKkasaHns ero noseaeHus. Potopel,
n3obpakeHHble Ha pucyHkax 4 ¢) n 4 d) moryT BecTu cebs kak rubkume poTopbl 6€3 KakMx-nmbo ocobeHHoCTEN,
a npUMepoM poTopa, n3obpadkeHHOro Ha pucyHke 4 b), MoXeT BbITb HUIKOCKOPOCTHOM BEHTUISITOP, HE COBep-
LIAOLLNIA N3rMBHBIX KonebaHui, T. e. NposaBnsoWwMiA cebs Kak XXecTkuin poTop. MNMoBeaeHne poTopa B AMHAMU-
YECKOM PEeXMME PacCMOTPEHO B MPUMoXKeHNN B.

5.6 Bnusowue cdaktopbl

5.6.1 O6bwue nonoxeHus

OTKNKUK poTopa Ha ANHaMU4ecKne BO3OEACTBUS 3aBUCUT OT ero hnu3ny4ecKnx CBOMCTB 1 CBOMUCTB OMNop-
HOW KOHCTpyKUMKN. Bubpauus, namepsiemasi Ha onopax Wi Ha Bany poTopa, Kpome (PU3NYECKUX CBOWCTB
poTopa 3aBUCUT Takke OT 3Ha4eHus aucbanaHca, erc pacnpegerneHis BAoNb OCKM poTopa, a Takke OT YacTo-
Thbl BpallleHus1. YKasaHHble pakTopbl BNUAT Ha BbIDOp MeToada BanaHCUpOoBKM.

5.6.2 JonycTumbin gucbanaHc

Hwxe Ha NnpMMepax nokasaHo, kak U3MeHeHue gonycTumoro gucbanaHca npuBoguT K HeobBXoaUMOoCTH
nepecMmoTpa Tuna poTopa 1 UCMoNb3oBaHUA gpyroro, bonee To4HOro metoaa 6anaHcMpoBKA.

a) PoTop, paccmaTpuBaemMblil Kak >XeCTKUA 1 ypaBHOBELUMBAEMbIA B OAHOW MNOCKOCTU AN yMeHbLUe-
HWS TMaBHOMO BeKTopa AucbanaHcoB, MoXkeT noTpeboBaTth AoNONHUTENBHOW, Bonee TouHOM BanaHCUPOBKA B
TOW e NITOCKOCTU KOpPeKLUH.

b) PoTop, paccmaTpnBaeMblid Kak KeCTKUN N ypaBHOBELUIMBAEMbIA B OAHOW MNOCKOCTU AN YMeHbLUe-
HWS TNaBHOMO BekTopa gucbanaHcoB, MoxeT noTpeboBaTh BanaHCUPOBKM C UCMONbI0OBaHNEM ABYX NOCKOC-
Tel KoppeKLMM ANs YMeHbLUEHUS rMaBHOro MOMeHTa AucbanaHcoB (GMHaMUYecKo HeypaBHOBELLEHHOCTH
poTopa B LLernom).

c) Potop, paccMmaTpuBaeMblil Kak XeCcTKNA U ypaBHOBELLUMBAEMbIN B ABYX MIOCKOCTAX KOppeKLUn A5is
YMEHbLLEH WS KaK rMaBHOro BeKTopa, Tak W raBHOre MoOMeHTa AMcbanaHcoB, MOXeT AOMNOMHUTENbHO NoTpe-
60BaTb y4eTa U3rMBHLIX kKonebaHuiA 4N yMeHbLUeHUs1 ModarnbHbIX gucbanaHcoB, Aaxe ecnu paboyas yacto-
Ta BpaLLEHNS NEXNUT HKE NepBOM KPUTUYECKON YacTOThl BpalleHns poTopa.

6



rOCT P 53578—2009

d) PoTtop, paccMaTpuBaeMblil Kak rmbk1MiA 1 ypaBHOBELUMBAEMBIA OQHUM N3 MeTofoB HanaHCUpOBKU
rMBKNX POTOPOB AJ1S1 YMEHbLUEHUS AUHAaMUYECKOA HeYypaBHOBELLEHHOCTU U psga ModanbHbIX AucbanaHcos,
MOXeT NoTpeboBaTh yMEHbLUEHUs 3Ha4YeHNs AncbanaHcoB, COOTBETCTBYOLWMX Doree BbICOKAM Mogam poTo-
pa, Aaxe Npw yCIroBMM, YTO YacToTa BpallleHus poTopa He AocTuraeT cobCTBEHHBIX YacToT 3TUX MOA.

e) PoTop, KeCTKUI UK TMBKNiA, ypaBHOBELUMBAEMbIA OAHUM U3 MeTOA0B BanaHCUPOBKA, MOXET NoTpe-
60BaTb paccMOTPEHMUS cneLnanbHbiX METOAOB, NMO3BOSIOWMX YHECTb HanM4Me yrnpyrux afieMeHToB poTopa
UIN 3NIEMEHTOB, N3MEHSIIOLLIMX CBOLO NOocaKy BO BpeMsi paboThl poTopa.

f) Ecnu nocne yXecToudeHWUst AONYyCKa oKa3anoch, YTo TpeboBaHMs K ocTaTouHoMy gucbanaHcy mMoryT
6bITb BbIMOMHEHBbI TOMLKO Ha KakoN-TO OAHOM YacToTe BpalleHusl poTopa, To 3T0 MoXeT noTpeboBaTth Npose-
AeHus banaHCcUpOBKM Ha paboyei yacToTe BpalleHust poTopa.

5.6.3 Pexum paboTbl

MpX MameHeHUM paboyvmx yCrnoBui (Hanpumep, YacToTbl BpallleHWsl, CBOMCTR OMnopkl) MOXeT noTpebo-
BaTbCsl NOBTOPHAs OLleHKa AUHaMUYEeCcKoro noseeHunst potopa.

5.6.4 HavanbHbIN guc6anaHc

PacnpegeneHune HavyanbHOro gucbanaHca okasbliBaeT BAUSIHUE Ha OTKIUK CUCTEMBI «pOTOP — onopay.
OT aToro 3aBUCUT, KaKon UMeHHO BMA AucbanaHca (cM. pazgen 4) BeIXoguT 3a npedernbl Aonycka 1, cnegosa-
TenbHO, HyXAaeTcsl B yMeHbLlUeHUN. HauanbHbI gncbanaHc 3aBucuT oT cnocoboB MexaHn4eckon obpaboTku
poTopa 1 kavyecTBa ero coopKu.

6 JonycTtumbin aucHanaHc

6.1 OOLWMune nonoxeHus

CoBpemMeHHoe GanaHcupoBodHoe ofGopydoBaHue U MeTodbl GanaHCUMPOBKAU MO3BOMAKT YMEHbLIMTb
AucGanaHc 4o BecbMa HU3Koro sHaveHus. OgHako 3aBblllaTh CBepX Heobxoanmoro TpeGoBaHNsA K KauyecTBy
GanaHCUPOBKM 9KOHOMMYECKU HellenecoobpasHo. MoaTomy criegyeT onpeaenTs AoNyCTUMBIA AucBanaHc,
Mpu KOTOPOM AOCTUraeTCsa NpremMneMblid ypoBeHb BUGpaLIMN M AMHAMUYECKUX CUI B 0BBIYHBIX pexnMax pabo-
Thbl MalLUHBbI.

6.2 JonycTuMble ocTaTOUYHble gucbanaHchbl

CyulecTByeT npsiMasi cBsisb Mexay gucbanaHcom poTtopa v Bubpauunein Ha obOpOoTHOM YacToTe npu
paboTe MallnHbI. JTa CBA3b onpedenaeTcsa AMHaMUYecKMMM XapakTepucTUkaMmi MallvHbl (poTopa, kopnyca,
NOALNMHMKOBBIX onop). OaHako BMBpauuns MawwuHbl MoxeT ObiTb 0OycnoBneHa He TONbKO AncbanaHcom
poTopa. CylecTBYOT U Apyrie UCTOYHUKKA BUBpaL M1, HanpumMep, MarHUTHbIE NOSA, NOTOKN XKNUOKOCTU.

PekoMeHgaumm no onpedeneHWo  OONYCTUMOro OcTaTovyHoro gucbanaHca npuBedeHbl B
FOCT ACO 1940-1 ans xectkux poTtopoB U FOCT 31320 (rae UCNoNb30BaHbl Te Xe 3HauYeHnsa AonyCcTUMOoro
auncbanaxca, uyto u B FTOCT MCO 1940-1) ons poTopoB ApYrux TUMoB.

6.3 MNpepenbHble 3Ha4YeHUA NapaMeTpoB BUGpaLum

He cyuwecTByeT npocTtoro cnocoba oueHUTb Bubpauunio npu paboTe poTopa B COCTaBe MalUMHbI MO
pesynbTaTam namepeHuin Bubpauun Ha 6anaHcMpoBOYHOM cTaHke. COOTHOLIEHWE MeXay STUMK BUbpaLms-
MW 3aBUCUT OT TOTO, HACKOSBKO OTNMYA0TCS AMHAMUYECKMEe XapaKTepUCTUKMA onop poTopa Ha 6anaHcMpoBoY-
HOM CTaHKe 1 Ha MawwuHe. KpoMe Toro, Ha 6anaHcMpoOBOYHOM CTaHKe poTop 6anaHcuMpyloT OTAeNbHO, B TO
BpeMsi Kak B COCTaBe MallWHbl OH NOABEPXKEH BIUSIHNIO OPYTX pOTOPOB BanonpoBoga. Y pasHbix 6anaHcupo-
BOYHBIX CTAHKOB pas3Hasl KeCTKOCTb OCHOBaHWS, MO3TOMY MpederibHble 3HavyeHuss Bnbpauun ans pasHblX
CTaHKOB yCTaHaBNMBaOT HEOANHAKOBLIMA.

MpX HanWMuMM JocTaTtouHON MHpopMaL MK O BUBpauum MOoryT ObiTh YyCTaHOBMAEHbI NpedebHble 3Have-
HUS1 ee MapameTpoB, kak B TOCT 31320. OonycTumas Bubpauusi MalMH C poTopamMu onpegeneHa B
FOCT UCO 7919-1, TOCT 27165, TOCT MCO 7919-3 n FOCT ACO 7919-4 gnsi Bubpauumn Banos 1 B
FTOCTHUCO 10816-1,OCT 25364, TOCT NCO 10816-3uTOCT MCO 10816-4 ansa Bubpauumn Ha Hespallato-
LLNXCA YacTsX.

Ecnu Takas nHdopmaLms OTCYTCTBYET, TO B KAUeCTBE OPUEHTMPOBOYHBLIX MOTYT ObITh B3ATHI 3HA4YEHMS
napaMeTpoB BUbpaLmMn Ha 6anNaHCUPOBOYHBIX CTAHKaXx, eclii U3BECTHO, YTO YPaBHOBELLEHHbIE HA HUX POTO-
pbl YAOBMETBOPUTENEHO paboTaloT B COCTaBe MaLUMHEI.



rOCT P 53578—2009

7 Bbi6op meTopa 6anaHCMpPOBKM

7.1 O6uwme nonoxeHus

PazHble meTogbl 6anaHCMpOoBKU NPeabaABAsl0T pasHble TpeboBaHus k banaHcMpoBovHoMY 0b6opyaoBa-
HUIO N TPYOOEMKOCTU, MOSTOMY BaXKHO, YTOoObl MeTog (cMm. Tabnuuy 1) 6bin BeiGpaH NpaBUibHO U MO3IBOMUI
YyOOBMETBOPUTL TPpebOBaHUA No ocTatouHoMy AncbanaHcy ¢ MUHMMAalbHEIMU 3aTpaTamu.

PoTop, paccmaTpuBaeMBbll Kak XKeCTKUIA (CM. 5.2), MOXeT BbiTb ypaBHOBELLEH C UCNOMb30BaHUEM OQHON
Unu OByX MNOCKOCTeN KoppekLmu, Kak ycTaHoBneHo TOCT MCO 1940-1.

Kak npaBuno, potop, paccMaTpuBaembln kak rubkui (cm. 5.3), ypasHoeewusatoT no FOCT 31320, B
KOTOPOM MpuBedeHbl HECKOMbKO MeToO0B BanaHCMpOoBKX AN pasHbIX KoHUIrypaLunin poToposB:

- YHUBepcarnbHbIA MeTod BanaHCUpPOBKM Ha HECKOMbKUX YacToTax BpalleHusa (Mmetog G) — cm. 5.3.3;

- meTo4 banaHcUpoBKM Ha paboyei YacToTe BpaweHust (metod H) 4ns potopos, paboTatowux npeumMy-
LWEeCTBEHHO B 3TOM pexume, — cM. 5.3.4;

- MeTodbl 6anNaHCMPOBKA Ha HU3KWX YacToTax BpaweHus (metogel A—F) — cm. 5.3.2.

MeToq GanaHCUpPOBKM POTOPOB C YNpyrMMu anemeHtamu (cm. 5.4.2) ycrtaHoBneH TOCT 31320
(metop I).

Ans poTOpOB, UMEIOLLMX 3NIEMEHTHI C U3MEHSIOLLENCS NocaAKkon BO BpeMs BpalleHus (cM. 5.4.3), Heob-
X0OUMOo obecneynTb pexxiumM paboTbl, MpK KOTOpOoM gucbanaHc cTabunuanpyeTcs, U MPUMEHUTb COOTBETCTBY-
rowmnin metog 6anaHcupoBkn Ans xxecTtkoro (cM. FOCT MCO 1940-1) nnn rubkoro (cMm. FTOCT 31320) poTopa.

Mo BO3MOXHOCTW cniedyeT NOMy4YMTb KOHCYIbTaunM y U3aroToBuMTenNs o Hambornee acpekTnBHOM MeToae
6anaHCMpOoBKN AaHHOro poTopa.

7.2 Bbi6op MeToga 6anaHCMpPOBKX B OTCYTCTBUE anpuopHon uHdopmaumum

7.2.1 OnpeaeneHve TUNa potopa

B Tabnuue 2 npuBegeHbl pekoMeHgauun no BbIbopy MeToga HGanaHCcUpOBKM U HanaHCUPOBOYHOMO
ob6opyooBaHUs ONsi pOTOPOB OCHOBHBLIX TWUMOB, yKa3aHHbIX B pasgene 5. NMpu onpegeneHun Tuna potopa
HeobXxoANMO NPUHUMATL BO BHUMaHWe TpeboBaHus K AonycTUMoMy gucbanaHcy (cm. 7.2.2).

PekomeHaauum no BbIGOpy MeToaa 6anaHcCUpPOBKU B 3aBUCUMOCTU OT OTHOLWIEHUA paboyeit yac-
TOTbI BpalleHUs K YacToTe NepBOro pe3oHaHca U3rMbHbIX konebaHui poTopa Ha MecTe ero ycTaHOBKM,
npuBefeHHble B Tabnuue 2, npurogHbl B o6emM cny4vae Ans 60NbLMHCTBa NPOMbILLSIEHHbIX MALLUH.
OaHako ocobeHHoCcTU 6anaHCUPOBKW KOHKPETHOIO poTopa MOryT OTNIMYaTbCA OT TUNUYHBIX U 3aBUCAT
OT AMHaMUYeCKUX XapaKTepucTUK NOJLWMUNHUKOBOIO y3na, HadanbHoro guc6anaHca, Tpe6oBaHUA K
ocTaTovyHOMy guc6anaHcy u cneuuduKkn KOHCTPYKLMK poTopa.

XoTa gns 60nblLMHCTBA POTOPOB UX TUM MOXKET BbITh Nerko onpeaernieH B COOTBETCTBUM C pasgenoMm 5 u
Tabnuuen 2, B psige criydaes Heobxogum Boree NofHbIA aHanns, ocobeHHo Npu pelleHny Bonpoca 06 oTHe-
CEHUN KOHKPETHOIrO pOoTOpPa K XKECTKAM UITA TMOKAM.

PekomeHgaummn Tabnuubl 2 npegnonaratoT 3HaHME KPUTUYECKUX YacToT BpalleHUs poTopa, KoTopble
3avacTyto bbiBaloT HensBecTHbl. CNocob pacyeTHOM OLLEHKN CTeneHn rmbkoCcT poTopa B YCNOBUAX ero npu-
MeHeHUs NpuBedeH B NpunoxeHun C.

7.2.2 Bbi6op aonycTtumMoro gucbanaHca potopa

3HadveHue gonyctumoro ancbanaHca BbI6MpatoT B COOTBETCTBUM C pasgenom 6.

Mpu xecTkux TpeboBaHUAX K ocTaTouHoMy gncbanaHcy unu konebaHusim potopa MoxeT noTpeboraThb-
Csl paccMoTpeHne Mog U3rnmbHbIX konebaHuii, cCOBCTBEHHbBIE YACTOThl KOTOPLIX NeXaT Bhlle AnanasoHa pabo-
4YMX YacTOT BpalleHus poTopa. HanpumMep, kak NnokasaHo Ha pUCyHKe 5, Ha konebaHunsa poTopa Ha paboyen
yacToTe 50 Ny cywecTBeHHOE BAUAHNE OKasbiBaeT Moda M3rnbHeix kKonebaHuin ¢ 6onee BbICOKON cOBCTBEH-
HOW 4YacTOTOM, XOTS Ha NepBbIX ABYX pe30HaHCHbIX YacToTax (KonebaHuin poTopa Kak TBepdoro Tena) sMbpa-
Lus poTopa, YPaBHOBELLIEHHOTO Ha HU3KOW YacToTe BpallleHusl, Hesenuka. B gaHHoM cnyvae ycTaHOBMEHHOe
K BMBpaumm MalluHbl TpeboBaHue, UTODbI cpeaHekBagpaTUYHOE 3HAYeHWe CKOpOoCTN Ha pabouelt YacToTe
BpalleHus He NpeBbiWwano 5 MM/c, He BbINOHEHO UMEHHO BCMeACTBME HaNMM4Ms Mogdbl N3rMBHbIX konebaHui
Ha bonee BLICOKOW YacToTe. YPOBEHb BO3DYXOeHWs1, 00YCNOBMEeHHbIA MOAOW N3rMbHbIX KonebaHui, 1 Tpebo-
BaHMs K JoMycTUMOMY AucbanaHcy 3acTaBnsiioT paccMaTpuBaTb pOTOP Kak r’MbKuiA U BbIbpaTb COOTBETCTBYHO-
WuiA MeTog ero 6anaHcMpoBKU
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7.2.3 BbiGop meToaa GanaHCUPOBKU

O6lwme pekomeHgauum no Bbibopy MeToga GanaHCMpOBKK NpuBedeHbl B Tabnuue 2 ¢o CChINKON Ha
COOTBETCTBYHOLIME CTAHAAPThI, FAE OHU PACCMOTPEHbI.

7.2.4 BbiGop 6anaHCUPOBOYHOIO CTaHKa

Tun poTopa 1 BeIGpaHHbIN MeTog 6anaHcupoBkn 06ycnoBnMBatoT BeIGOP BanaHCMPOBOYHOTO CTaHkKa:
BbICOKOCKOPOCTHOMO UM HASKOCKOPOCTHOrO. Mpumepbl XxapakTepucTuk 6anaHcMpoBOYHOro cTaHka, Tpebosa-
HUA K KOTOPbIM YCTaHaBMBAIOT B 3aBUCMMOCTN OT 0cOBEHHOCTEN ypaBHOBELLIMBAEMOro poTopa, NpMBeaeHbI
B Tabnuue 3 n 6onee nogpobHo — B FOCT 20076.

Tab6nunua 3 — XapakrepucTukm 6anaHCUPOBOYHOIO CTaHKa

Xapaktepuctuka

Macca potopa

Onopbl: TMN, pasmep, paccTosiHUe Mexay LeHTpamu

[nvHa poTtopa

HdvameTp poTtopa

MWHUMaNbHO JOCTMXUMBIA OCTATOYHbIN AncbanaHc

KoathdmumeHT ymeHblweHns gucbanaHca

>KecTkoCTb NOALIMMHMKOBON ONopbl (415 perynvpoBky nof ycnoeusi paboTtel poTopa)

CpepacTBa co3faHus Bakyyma (arsi BbICOKOCKOPOCTHbIX 0GI10NaYeHHbIX POTOPOB)

MakcumanbsHo gonyctnMmas 4actoTta BpaweHnsa ans obnonayeHHOro poTOpa Ha HU3KOCKOPOCTHOM CTaHKe

VHAYyUMPOBaHHLIV 3NEKTPUYECKUI TOK AMsi BbICOKOCKOPOCTHBIX POTOPOB 3MeKTpoaBuratenen

XapaKkTepuUCTMKM CTaHKa Ans KOHCONbHLIX POTOPOB

MpwnmedaHune—puBeaeHHbIN B Tabnvue nepeveHb XapakTepucTUK He ABNSETCS UCHEPNbIBAIOWMM.

YUTtobbl YMEHbLNTb ancbanaHc onpeaernieHHoro siga npuMeHAKT COOTBETCTBYHOLWNE 68ﬂaHCI/IpOBO‘-I-
Hble CTaHKW:

a) Ona ymeHbLlUeHUA rNaBHOro BEeKTopa ancbanaHcoB AOCTATOYHO MCMOMb30BaTb HI/I3KOCKOpOCTHOIh
68ﬂaHCI/IpOBO‘-IHbIIZ CTaHOK C O4HOWN NIOCKOCThLIO KOppeKLUnn,

b) 014 yMeHbLeHNA IMNMaBHOro MOMeHTa ancbanaHcoB Heo6Xx04uM, MO MeHbLLER Mepe, HU3KOCKOPOC-
THOW 68]'IaHCI/IpOBO‘-IHbIIZ CTaHOK C ABYMA MITOCKOCTAMU KOPPEeKUNKA;

C) ana ymeHbleHna MmodalnbHbIX ancbanaHcoB Tpe6y+0Tc;|, KakK npasuno, BbICOKOCKOpOCTHOIZ 6anan-
CI/IpOBOLIHbIﬁ CTaHOK.

MpumevaHue 1— banaHcMpoBka B OAHON MITOCKOCTU KOPPEKUUM MOXET ObiTb BbINOMNHEHa Ha GanaHcupo-
BOYHOM CTaHKe C ABYMSsI NINOCKOCTSIMU KOPPEKLIMK.

MpumevaHne 2— BbICOKOCKOPOCTHON GaNaHCUPOBOYHLIN CTAHOK OOLIMHO MO3BONSAT NPOBOAUTL GanaHcu-
POBKY KaK B OHOW, TaK 1 B ABYX MITOCKOCTHAX KOPPEKLUM.
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MpumevaHnue 3 —Tlubkue potopsbl, ANst KOTOPbLIX Ucnonb3yT Mmetogsl A—F no MOCT 31320, moryT BbITb
YOOBINETBOPUTENBHO YPaBHOBELLEHbI HA BanaHCMPOBOYHbLIX CTaHKaX NMpW HU3KOW YacTOoTe BPaLLEHUS.

7.2.5 JononHuTenbHbIe UCNLITAHUA poTOopa

BanaHcMpoBOYHbIM CTaHOK MOMUMO YPaBHOBELLMBAHUA pOTOPa NO3BONSAET NPOBECTM U APYyrie UcnbiTa-
HWS ANA NOATBEePXKAEHWSA COOTBETCTBUA poTopa NpedAbaABAAeMbIM K HeMy TpeGoBaHuaM. MpuMepbl 4ONOMNHU-
TelbHbIX UCMBITAHWI ANA POTOPa KPYMHOro aneKkTporeHepaTtopa npueeaeHbl B Tabnuue 4.

Tab6nwunua 4 — MNpumep AONONHUTENBHLIX UCMBITAHWIA HA GanaHCUPOBOYHOM CTaHKe AJ1s poTopa aNeKkTporeHeparopa

AcnbiTaHne

McnbiTaHne Ha NOBbILLEHHOW CKOPOCTY AN Nocaaku GaHaaxHbIX Konew,

BanaHcupoBka poTopa Npu NPOXoXAeHUN KPUTUUECKUX YacTOoT BpalleHWs Bana, Ha paboyer CKOPOCTU U Ha NOBbILLEH-
HbIX CKOPOCTSAX

KoHTponb TemnepaTtypHon cTabunbHOCTK

OneKTpuYeckne UCNbITaHUs Ans NPOBEPKU OTCYTCTBUSI Pa3pbIBOB BUTKOB OGMOTKM

MpwumedaHune— [daHHble UCMBLITAHUS NPOBOAST TONBKO NPW HANMYUKM COOTBETCTBYIOLLLErO 060PYAOBaHMA U
cobntogeHun TpeboBaHuin 6e3onacHoCTy.

8 CraHpapTbl no 6anaHcMpoBKe

8.1 OOLwWwMune nonoxeHus

KomMnnekc cTaHaapToB, B KOTOPbIX PACCMOTPEHbl BOMNPOCH YpaBHOBELIEHHOCT U GanaHCUpoBKA poTo-
POB, NpUBedeH B Tabnuue 5. KoMnneKkc CoOCTOUT 13 LLECTW YacTel: BBoAHasA YacTb, TEPMUHOMOINSA, AOMYCTU-
Mbli1 AncBanaHc u meTodbl 6anaHCcUpoBKX, BanaHCUPOBOYHbLIE CTAaHKM, KOHCTRYKLMS MaLLMHBI C TOYKA 3peHUS
ypaBHOBELLUEHHOCTM poTopa, BUBpauna MalluH.

Tab6nuua 5— KoMnnekc HauMoHanbHbIX cTaHAapToOB No 6anaHcupoBke

HasBaHue vactu komnnekca CrtanpgapT 1 obnacTtb ero npUMeHeHus
BeogHas vactb HacTtoswmn ctangapt — —
TepmuHonorms FOCT 19534, TepMyHbI B FOCT 24346, TepMuHbl B —
obnactn GanaHcUpPOBKU obnactn Bubpauum
Honyctumbln gucbanaHc v [OCT NCO 1940-1, [OCT 31320, rnbkue [OCT P UCO 20806,
meToabl GanaHcMpoBKK XKECTKMe poTophl poTopbl H6anaHcupoBKa POTOPOB Ha
FOCT UCO 1940-2, MecTe
Ka4ecTBO GanaHCUPOBKU
banaHcnpoBOYHbIE CTaHKK [OCT 20076, FOCT 28989, cumBonbl Ha | TOCT 31321, orpaxaeHus
XapaKTePUCTUKN CTaHKOB U naHensix ynpaenexusi CTaHKOB U cpefcTBa
UX NOATBEPXKAEHNE 3aWmThl
KoHCTpyKUMA  MalLMHbl C [OCT 31186, FOCT 31322, poTop, —
TOYKM 3PEHVS YpaBHOBELLEH- YYBCTBUTESNBHOCTL U cobupaembii C MOMOLBID
HOCTU poTopa BOCMPUMMUYMBOCTb K LUMOHKM
avncbanaxcy
Bu6pauns mawuH F'OCT UCO 10816-1, TOCT | FTOCT UCO 7919-1, TOCT —
25364, FOCT UCO 27165, FOCT NUCO 7919-3,
10816-3, TOCT UCO FOCT UCO 7919-4,
10816-4, Bubpauus Ha BUOpaums Ha
HEBpaLL A LLMXCS YaCTsAX BpaLLaloWwmxcs Banax

8.2 TepmuHonorua

8.2.1 I'OCT 19534
CraHpaapT ycTaHaBnneaeT TepMUHbI B 06n1acTu banaHcupoBKu Bpallatowmuxes Ten. MNpuseaeHsl MHoC-
TpaHHble 3KBUBANEHTbl TEPMUHOB Ha HEMELIKOM, aHTTIMACKOM W ppaHLy3CKOM A3bIKaXx.
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8.2.2 I'OCT 24346
CraHaapT ycTaHaBnMBaeT OCHOBHblE TEPMUHBI B 06r1acT Bubpauun. MNMpuseaeHbl UHOCTPaHHbIe 3KBU-
BaneHTbl TEPMUHOB Ha HEMELIKOM, aHIMMACKOM 1 (hpaHLy3CKOM SA3bIKaX.

8.3 Jonyctumbin auc6anaHc n metoabl 6anaHcUpoBKU

8.3.1 O6wue nonoxeHus

CTaHgapTbl JaHHOW YacTy KOMMIeKca He ycTaHaBnmMBaloT TpeboBaHUs K NPpUeMKe poTOPOB, HO 4aloT
pekoMeHOaunn o ToM, kak obecnevnTb 4OCTaTOUHY0 ypaBHOBELLEHHOCTL POTOPA, He NpeabsaBisis He0BOCHO-
BaHHO 3aBblleHHble TpeboBaHMA Kk ero 6anaHcUpoBKe.

8.3.2 'OCT ACO 1940-1

CTaHgapT ycTaHaBnmMBaeT PYKOBOACTBO MO onpedeneHuto gucbanaHca M 3agaHuio TpeboBaHUM K
KayecTBY 6anaHCMPOBKM KeCTKMX poTopoB. CTaHaapT BKNtovaeT B ceba cnocobbl:

a) npecTasneHus gucbanaHca B OOHOW M OBYX MIIOCKOCTSIX;

b) ycTtaHoBneHus 4OMNyCTUMOro ocTaTovHOro AucbanaHca;

C) pacnpefeneHus 4oMycTUMOro ocTaTouHoro gucbanaHca no nioCKoCTAM KOpPeKLnM;

d) oueHKM ocTaTovyHOro gucbanaHca no pesynbtTartam UIMepeHUi;

e) noaoTBemKAEeHUS OLLeHKN ocTaTovHoro ancbanaHca.

8.3.3 'OCT UCO 1940-2

CtaHpapT BkMovaeT B cebs cnocobbi:

a) onpegenexHvs BUOOB NOorpelwHocTen onpeaenerHus gucbanaHcoB npu 6anaHCUpPoBKe KECTKUX POTO-
poB;

b) oueHKkM 3TUX NorpeLlHocTen;

C) ydeTa norpelwHocTel npy nposegeHn1 6anaHcUpoBKY;

d) oueHKn ocTaTovHOro gncbanaHca B ABYX NPOM3BOIIbHBIX MIOCKOCTAX KOPpPeKLUN.

XoT1a F'OCT MCO 1940-2 pacnpocTpaHAeTCs Ha XXeCTKNe POTOopbl, YyCTAHOBMNEHHbIE B HEM MeTobl OLeH-
KW 1 ydeTa norpeluHocTel onpegenenns gucbanaHca NpUMeHnMbl Takke K rmbkum poTopam.

8.3.4 'OCT 31320

CTaHgapT ycTaHaBNMBaeT TUMUYHBIE KOHDUTYPaLUN KECTKUX POTOPOB B COOTBETCTBUM C UX XapaKTe-
puUcTUKamMun 1 TpeboBaHMAMN K BanaHcUpoBke, MeToabl 6anaHCUpOBKU, METOAbl OLEHKM YpaBHOBELLEHHOCTHU
poTopa nocre 6anaHCMpPOBKA, aeT pekoMeHaaLnn No BeIbopy KpUTepust kadecTBa 6anaHCMpPOBKA Ha OCHOBE
BMBpauun nnubo octaTodHoro gucbanaHca. MNMokazaHo, YTO ASs1 HEKOTOPLIX BMOOB POTOPOB, paccmaTpuBae-
MbIX Kak rmbkue, OocTaTtouHOoe KayecTBO OanaHCUpOBKM MOXeT OblTb JOCTUIHYTO Ha HU3KOW 4dacToTe
BpalleHusi poTopa.

CTtaHgapT CryXWT OCHOBOW As NpoBedeHUs AanbHenLWwmx uccnegoBaHnin, Hanpumep npu Heobxoau-
MOCTU yCTaHOBMEHUs Gonee XecTkix TpeboBaHuiA K kadecTBY BanaHcUpoBKA. MNpruMeHeHne yCTaHOBMEHHBIX
CTaHOapTOM MeTOAOB NPW CTPOrOM KOHTPOSEe KavyecTBa M3roTOBIEHWs] poTopa ¢ BOMbLUOA BEPOATHOCTLIO
obecneyvBaeT yAOBMETBOPUTENBHYIO paboTy poTopa B COCTaBe MallUHBbI.

BrnuvsiHie pe3oHaHCOB KOHCTPYKLUW MallWHbl Ha ee BUOpaLMio He OTHOCUTCS K 0bnacTn NpUmMeHeHust
OCT 31320 n paccmoTpero B FOCT 31186 (cm. 8.5.2).

8.3.5 'OCT P UCO 20806

CTaHgapT ycTaHaBnmMesaeT meTodbl 6anaHCMpOoOBKMA pOTOPOB B COCTaBe MalUMHbI B X COBCTBEHHBIX NOA-
WMNHUKaX. PaccMoTpeHbl YCNOBUS, NPW KOTOPLIX LeriecoobpasHo MpoBOAWUTbL DanaHCUMpPOBKY Ha MecTe,
NCNONb3yeMbIil MpU 3TOM UHCTPYMeHT, TpeboBaHusa 6e3onacHocTu, TpeboBaHUsA K peructpupyemon nHdop-
mMauun. CTaHgapT MoXeT BbITb MCMOMbIOBaH NpPW 3aKkioYeH 4OroBOPOB Ha BanaHCUpPOBKY pOTOPOB Ha Mec-
TE UX YCTAHOBKM.

CTaHgapT He ycTaHaBnuMBaeT cnocobbl pacyeTa KOPPEKTUPYIOLWMX Macc No pesynbTartaM n3amMepeHui
BMbpauun.

8.4 BbanaHCUPOBOYHbIE CTaHKU

8.4.1 IrOCT 20076

CTaHﬂ,apT yCTaHaBnmMBaeT TpeGOBaHI/Iﬂ N MeToAbl OLEHKN XapaKTepUCcTunk 68ﬂaHCI/IpOBO‘-IHbIX CTaHKOB
and 68ﬂaHCI/IpOBKI/I POTOPOB B OAHOMN NN HECKONBbKNX NNOCKOCTSAX KoppeKunn. YcTaHoBMAEHbI TpeGOBaHI/Iﬂ K
3adABIEHNIO XapaKTepUCTUK CTaHKOB U3roToOBUTENIEM.

8.4.2 I'OCT 28989

CTaHﬂ,apT yCTaHaBMBaeT CUMBOIJIbI, |/|306pa>KaeMb|e Ha 68ﬂaHCI/IpOBO‘-IHbIX CTaHKax 1 BCnomorartesib-
HbIX I'IpI/ICI'IOCOGJ'IeHI/IFlX. HasHauyeHne cMMBONoOB — AaTb 0OBbSACHEHNE (byHKLI,I/IFlM, BbINMONMHAEMbIM CTaHKOM,
npuUMeHAeMbIM CpeacTBaM NHAUKaUMK N ynpaBleHNA.
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8.4.3 IOCT 31321

CTaHﬂ,apT yCTaHaBMBaeT TpeGOBaHI/Iﬂ K orpaxgeHndam 68ﬂaHCI/IpOBO‘-IHbIX CTaHKOB 1 ApyrmuMm mepam
6Ge3onacHOCTM AN cBeAeHus K MWUHUMYMY PUCKOB, CBA3aHHbLIX C p360T0|7| CTaHKa. OI'Ipeﬂ,eJ'IeHbl Knacchbl
3aWunThl, obecnevnBaemble orpaxXgeHnamMmum n gpyruMmm TexHm4eCknumm cpeacteamMmu, C ykasaHnem C|/|Tyau,|/||7|,
Koraa gormkeH bbiTb NMPUMEHEH TOT U WMHOW Kracc 3alwnThbl.

B CTaHAapTe He paCCMOTpPEHbI CI'IeLI,I/I(bI/I‘-IeCKI/Ie cpencCTtBa 3alnThbl, Takme Kak CHXKeHUE YPOBHA LWyMa,
YMeHbLUeHNEe aBneHna Bo3ayLWHOro noTtoka UM co3jaHne Bakyyma, Tpe6yeM0ro ana AoCTUXeHUA poTopa-
MW HEKOTOPbLIX BNAOB HeobXxoAMMOR 4YacToThl BpalweHna.

8.5 KOHCprKLI,I/IFI MaLWlUHbI C TOYKU 3peHNnA ypaBHOBeLWEHHOCTU poTOpa

8.5.1 'OCT 31322

CTaHOapT ycTaHaBNMBaeT cornalleHue cTopoH no GanaHcMpoBke 4acTel poTopa, coBupaembiX ¢
MOMOLLLIO LUMOHKM, YTO NO3BONAeT 06ecnednTs COOTBETCTBUE poTopa nocne c6opku TpeboBaHnam no aonyc-
TUMoMy AucBanaHcy v cosaasaemoin UM BuBpaLmu.

8.5.2 N'OCT 31186

CTaHOapT ycTaHaBMNMBaeT MeTo/ibl onpeaeneHns YyBCTBUTENbHOCTU BUBpaLmmM MallMHbl K aucBanaHcy
poTopa 1 AaeT pekoMeHaaLnmn o AoNyCTUMO BNiM3ocTn paBodeit YacToThkl BpalleHNs poTopa K coBCTBEHHOM
YacToTe COOTBETCTBYHOLIEN MOl U3rMBHLIX Kone6GaHWii.

MpuBeaeHa KNaccupuKaLms MaLluH No UX NoABEPKEeHHOCTU K MaMeHeHUo aucGanaHca 1 Apyrux napa-
METPOB.

CTaHOapT NpuBoaUT pekoMeHaaluMn Mo NPUMEHEHUIC 3HAaYeHU YyBCTBUTENLHOCTU K AucBanaHcy B
paae NpakTUYeckux cuTyaluii. JaHHble pekoMeHaaLMm pacnpocTpaHATCA TOMNBLKO Ha NPOCThLIe MalliMHB! U He
NPUMEHUMbI, HAaMPUMEP, K KPYMHBIM 3MeKTPOSHePreTUYeckUM arperatam.

8.6 BubGpauua mMawuH

8.6.1 CtaHpapTbl No oLeHKe BUOGpaLun BpallalLuxcs Banos

Obwee pykoBOACTBO MO OLEHKe BUOPaLMOHHOTO COCTOSHUS MaLUWH Mo pe3ynbTaTam n3MepeHuin Bub-
paLu1 Ha BpallatoLwmxcs Banax yctaHosneHo FTOCT MCO 7919-1. amepeHust BUGpaLnn BarioB MOIBOMSIIOT!

a) BbISIBUTb M3MEHEHUS] B XapakTepe BMGpaunmn MallnHbl;

b) BbISBUTL NOSABMNEHUE UpE3IMEPHBIX KNHETUYECKUX Harpy3ok,;

C) KOHTPONUPOBAaTh paguarnbHbIid 3230p B NOALUNMHUKAX.

B opyrux ctaHgapTax aHHOW YacTy KOMMIleKca yCTaHOBMAEeHbl pekoMeHaaunm no oueHke BMbpaumoH-
HOro COCTOSIHUS MaLUWH pasHbIX BUAOB Y NpuBeaeHbl 3HaYeHUs1 rpaHuL, 30H COCTOSTHUN.

CTaHaapTbl JaHHOW YacTy KOMMEKCa pacnpoCcTpaHsloTCs Ha 3MepeHnst Kak abComMoTHBIX, Tak U OTHO-
cuTenbHbIX kKonebaHnin Bana. YcTaHOBMEHHbIe METOAbl MPUMEHSIOT NPK KOHTPONE COCTOAHNS MalUWH B NPo-
Lecce 1ux paboTbl, a TaKKe Npu NPMeMOYHOM KOHTPOSE MaLUWH Kak Ha UCMbITaTeNbHOM CTeHAe, Tak M Ha MecTe
akcnnyartauuun. JaHbl pekoMeHOaunmn No yCTaHOBEHUIO YPOBHEN BUOPaL MK, NPEBLILEHNE KOTOPLIX Bbl3biBa-
eT nosiBfeHne MHANKaunum od NaMeHeHUN TEXHNYECKOTO COCTOSTHUSA MaLUUHBI.

8.6.2 CtaHpapThbl NO oueHKe BUOpaLMM Ha HeBpaLlalLWUXCA YacTax

Obwee pykoBOACTBO MO OLEHKe BUOPALMOHHOIO COCTOSIHUS MaLUnH Mo pe3ynbTaTam namepeHuin Bub-
pauumn Ha HeBpalaoLwmuxes YacTsx yectaHosneHo FOCT MCO 10816-1. B gpyrux ctangapTax AaHHON YacTu
KoMMekca np1MBeaeHbl peKoMeHaal M1 No oueHke BUGpaLnoHHOIro COCTOSIHUA MaluWMH pasHbIX BUOOB U ycTa-
HOBMEHbI 3HAaYEHUS rpaHunL, 30H COCTOSHUIA.

KpuTepuu oLeHKn BUBpaLMOHHOTO COCTOAHMNS HA OCHOBE M3MepPeHUin abCOMIOTHBIX 3HAYeHNIA NapameT-
POB BUBpaLMM U U3MEHEHMWS 3HAYEHWUIA 3TUX MapaMeTPOB MPUMEHSIIOT NPW KOHTPOME COCTOSIHUA MaLUWH, a Tak-
e Mpu NpUeMoYHOM KoHTporne. MNpuMeHeHne yCTaHOBNEHHbIX KpUTEpUEB No3BoISieT 06ecneyvnTb HagexHyo,
6e30nacHyto, 4ONroBpeMEHHY0 paboTy MalLWH NPy OQHOBPEMEHHOM YMEHbLUEHWN HeXenaTenbHbIX BO3ae -
CTBUA Ha npucoednHeHHoe obopyaoBaHue. JaHbl pekoMeHdauMu Mo yCTaHOBMEHUIO YPOBHEN BUOpauumu,
npeBbILEHNE KOTOPLIX BbI3bIBAET NOSIBIIEHNE MHOMKALUM 06 N3MEHEHUN TEXHUYECKOTO COCTOSAHUA MaLLUHBI.
Kputepumn oLeHKM OTHOCATCS TOMbKO K BUBpaLMK, co3daBaeMon CaMmon MaLUMHON, U He pacipoCTpaHsloTCA
Ha BMOpaLuio, HaBe4EeHHYIO U3BHE.
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MpunoxeHne A
(cnpaBo4HOe)

AHanuTtudeckoe u rpacmyeckoe npeacraBneHne aucbanaHcos

A.1 O6Lwmre nonoxeHus

B HacToAWweM NpUNoXEHUM NoKasaHo, Kak okanbHbele ancbanaHchl, pacnpeaeneHHsie BAons ocu potopa, obpasy-
0T

- TMaBHbIN BEKTOP AncHanaHcos;

- TMaBHbIM MOMEHT AncGanaHcoB Unu napy KOCOCMMMETPUYHBIX AncbanaHcos;

- MopanbHble gucbanaHcbl poTopa.

MpwumeyaHune— banaHcupoBouHble CTaHKM HE NOKa3bIBaOT pacnpeaeneHne gucbanaHcoB BAOMb OCU POTO-
pa, HO MO3BOMAT MONY4YUTb TpebyeMble 3HAYEHUs] KOPPEKTUPYIOWMX Macc M ykasaTb UX MECTOPAacronoXeHWs Ans
yMeHbLUEHUS TNaBHOrO BEKTOpa gucGanaHcoB U IMaBHOro MoMeHTa agucbanaHcoB U AMHAMWYEeCKOW HeypaBHOBELLEH-
HOCTM poTOpa, a Takke (Npy GanaHCUPOBKE Ha BbICOKOW YacToTe BpalleHWs) ModanbHbiX AncbanaHcos.

A.2 Ob6o3Ha4eHunA
B HacTosieM NpunoXeHun Cnonb3oBaHb! crieayolumne 0603HauYeHus:
U, — BekTOp nokanbHoro gucbanaxca B k-i NMNOCKOCTM BAOMNb OCU pOTOPa, I - MM;

U, — rnaBHbI BekTop AncbanaHcos, 1 - MM;

15k — MOMEHT, Bbi3blBaeMbli AncbanaHcom Uk, r-Mm2;

Isr — rnaBHbI MOMeHT auc6anaHcos, I - MMZ;

5k, - 5k — napa KOCOCUMMETPUYHbIX AucbanaHcoB, I - MM, onpegensieMblx MOMeHTOM aucbanaHca Isk;

C, — C,— napa KOCOCMMMETPUYHbIX ANCHanaHcoB, - MM, ONpeaenseMblX [MaBHLIM MOMEHTOM AncbanaHcos P

U, — NokanbHblli MOAanbHbii agncbanaHdc n-i Moabl B K- NNOCKOCTU BAOJb OCK POTOPA;

U, ,— pesynbTupylowmi BeKTop modanbHoro aucbananca n-i moabl narmbHeix konebaquii;

U

e k — T1OKaNbHbIN SKBUBANEHTHbI MOAANbHbIM AMCEanaHc n-i MoAb! B K- NNOCKOCTM BAOIb OCK POTOPA, T - MM;

Une,r— pPe3ynbTUPYIOLLMIA BEKTOP SKBMBANEHTHOrO MOAanbHOro gucbanaHca n-m mofbl U3rMbHbIX konebaHum,
r-MMm;

Z — KoopavnHarta Baonb O0CK poTopa;

Zk — BEKTOp pacCcTosiHUSI OT NNOCKOCTU NOKanbHOro ancbanaHca Uk 40 Havana koopavHaT Q, MMm;

Zr— BEKTOP pacCTOSIHUS OT MITOCKOCTU IMAaBHOIo BEKTOpa AncGanaHcoB poTopa A0 Havana KoopanHatQ, Mum;

ZC, Z_C — BEKTOpPbI PACCTOSIHUS OT MMOCKOCTEN KOCOCUMMETPUYHBIX AncbanaHcoB 4o Havana koopauHaT Q, Mm;
I =2, —Z,— BeKTOp pacCTosiH1S OT NNOCKOCTU JToKanbHOro avcbanaxca U, 40 NOCKOCTY MaBHOro BEKTOpa AUC-

HanaHcoB Ur, MM;
O — Havano cucTeMbl KOOpAWHAT (X, ¥, Z);
b — paccTosiHue Mexay ABYMSI KOCOCUMMETPUYHBIMY BEKTOPaMK1, MM;
K — HOMep NOKanbHOWM NNOCKOCTM BAONb OCK POTOpa, NMPUHUMAaLoLWMI 3HaveHunst oT 1 go K;
n — HOMep MoAbl U3MMBHLIX konebaHui poTopa;
$,(z) — n-a mopa na3rmbHbIX konebanuin poTopa;
$,(z,) — 3HaveHne n-i Moabl B k-i NMOCKOCTW BAOMb OCKU POTOPA,

¢n, max — MakcumaribHoe 3HavYeHune n-u Moabl.

A.3 CoBOKYNHOCTb NOKanbHLIX AUCHanaHCOB poTopa

Ha pucyHke A.1 n3obpaxeH potop, pasduteiini Ha 10 arneMeHTapHbIX Macc, KOTOPbIM COOTBETCTBYIOT NOKarbHble
avcbanaHchbl Uk, k=1,2,... K

Kaxabii nokanbHbil gucbanaHc MOXeT OblTb OXapakTepr3oBaH BEKTOPOM Uk M BEKTOPOM pacCTOsiHUS OT Havana
KoopAWHaT Z . (CM. PUCYHOK A.2).

B3arnsig Boonb ocu potopa no3eonsieT NPeAcTaBUTb TPEXMEPHYH0 KAPTUHY (pUcyHOK A.1) B BuAe ABYXMEPHbIX Npo-
€KUM AN KKA0ro aneMeHTa potopa. BekTophbl nokanbHbix guctanaHcoB MoryT GbiTh NpeacTaBneHbl, Kak NokasaHo Ha
pucyHke A.3.

Bce BekTOpbl NokanbHbiX agncbanaHcoB MOryT ObiTb NPUBEAEHbI K OOQHON HAaYarnbHOW TOYKE NPU NPOEKTUPOBAHNM
Ha NPOW3BOJIbHYIO MIOCKOCTb, NEPNEHANKYIISPHYIO K OCM POTOPA, Kak NoKa3aHo Ha pucyHke A.4 a).
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PucyHok A.1 — PacnpegeneHue nokanbHbix AncGanaHcoB poTtopa, MogenupyeMoro AecsThlo pacnonoX)XeHHbIMU BOOb
oCK poTopa Maccamu, NIOCKOCTU BpaLLeHUsl KOTOPbLIX NepneHanKyNspHbl K OCU poTopa

PucyHok A.2 — BexTop nokansHoro gancbananca Uy B Touke Zk

St
i

g,
- Us
u . /.

PucyHok A.3 — [IByxmepHOe NnpeacTaeneHne BEKTOPOB NoKarbHbix gncbanancos Uy
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a) BekTopbl NnokanbsHbIX aAuctanaHcos b) Mpadmyeckoe npeacraenexHme
— -
Uy c Havyarnom B 0Hoi Touke rmaBHOro Bektopa ancbanawcos U,

M pnMmeyvyaHune — Yucna pAOOM C BEKTOpaMu o603HavatoT HOMepa k COOTBETCTBYHOLWNUX UM NMOCKOCTEWN.

PucyHok A.4 — NpeobpasoBaHne BEKTOPOB NokarbHbIx AucbanaHcos U) B IByMEPHOM NIOCKOCTH
A.4 TnaBHbIN BekTOp AucbGanaHcoB

BekTopHas cymma nokanbHbIx AucbanaHcoB poTopa npeacrasnsaeT coboil rnaBHbIn BekTop Ancbanaxcos U, [cum.
pucyHok A.4 b)], 4To MoxeT GbiTb BblpaxeHo hopmMyrnon

LK.
U= > U
k=1

naBHbI BEKTOP ANCOanaHCoB He NPUBA3aH K KakoM-N1Mbo onpefeneHHON NITOCKOCTM U MOXET ObITb M300paXKeH B
NPOU3BOJIbHO BbIOPAHHOM NMOCKOCTH.

(A1)

A.5 MomeHTbI gucbanaHcoB

MomeHT gucbanaHca MoXeT ObITb ONpeaernieH ToNbKO OTHOCUTENbHO HEKOTOPOW MPOU3BONBHO 3aaHHOM MIOCKOC-
TW, NepneHaUKYNsipHOM K ocu poTopa. K aTol nnockocTy 3ateM AomKeH ObITb NPUBA3aH rMaBHbIA BEKTOP AucbanaHcos,
Tak Kak TOMbKO B 3TOM Cry4ae rnaBHbI BEKTOpP AucbGanaHcoB He co3gaeT MoMeHTa aucbanaHca. B kavectBe AaHHOM
nnockoctu (Ha pucyHke A.5 oHa 06o3HaueHa R) YyacTo BbIGUPAIOT LIEHTPaNbHYI NNOCKOCTb.

R — UeHTpanbHas paguanbHas NnockocTb poTopa

MpumeyaHune— b— paccToaHne Mexay OBYMS KPalHUMK pagauanbHbIMU MIOCKOCTAMMU poTopa. MecTono-
NoXXeHWe LieHTparnbHON NNockocTn R BbIGpaHo Taknm obpasom, 4Tobbl z, = b/2.

PucyHok A.5 — lNpeacraBneHne MomeHTa avcbanaHca ﬁk 1 Napbl KOCOCUMMETPUYHBLIX AucbanaHcos C‘k, - ék
17
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Matematnyeckn MOMeHT gucbananca Py (MOMEHT uHepuum), BeidbiBaeMbin aucbanancom U,, MoxeT GbiTb Bbipa-
XEH B BUJE BEKTOPHOIO Npon3eeaeHns (CM. pucyHok A.5) no dopmyne
P.=1,xU, (A.2)

MpumeyaHue— YpaBHOBELEHHbIV OTAENBHO 3MEMEHT POTOPa, NOMY4YUBLLMIA Npyu cOOpKe poTopa CMeLLeHne
OTHOCUTENBHO OCK BpaLLEHUsi poTopa, Cco3aaeT MOMEHT MHEPLMK poTopa, 0GyCNOBNEHHbIN HECOBNaZeHNEM €10 OCell Bpa-
LLEHWS U MHEPLUN.

A.6 MMaBHbLIN MOMEHT gucbanaHcoB

MMmaBHbIi MOMEHT aucbanaHcos P, npeacraenser coboi BEKTOPHYI0 CyMMy MOMEHTOB, CO3aBaEMblX BCEMM
nokanbHbiMK ancbanancamm U,, 4To MOXET BbiTh BblpaXeHo (hopMynor

. K. - A3
P.= >l xU,. (A-3)
k=1

A.7 Mapa kococnmMmeTpUYHbIX AucbanaHcoB

WHorpa momeHT ancbanaxca P, yno6Hee npeacTaBnTh B BuAe Napbl NPOTUBOMNONOXHO HaNpaBeHHbIX (KOCOCHM-

METPUYHbIX) NoKarnbHbIX Ancb6anaHcos C, u —C, , OTHECEHHbIX K NPOW3BONBHO BbIGPaHHbLIM NMOCKOCTSAM C KOOpAUHaTamm
Z oM Z_g . [oacTpouHbIf MHAEKE k ykasbiBaeT, YTO 3Ta napa nokarnbHbIX AMcGanaHcoB cBsizaHa C nokarbHbiM auctanan-

com U, n momenTom aucbananca P
Martematunuecku ceasb mexay P, n C,, —C, moxeT 6biTb npeacTaeneHa popmyrnon

Py =@EZoxC)*+[Z_c x(-CI. (A4)

B naHHom cnyqae, kak nokasaHo Ha pucyHke A.5, C,, —C, OTHeCeHb! K KpaiHMM NIOCKOCTAM pOTOopa, Haxoaawmmes
Ha paccTosiHum b apyr oT gpyra.

MpumeyaHnune—dopmyna (A.4) moxer BuITh NpeobpasosaHa k BUAYy Py = (Zc — Z_¢) xCx. 3aechk |Zc — z_c)|
npeacTaBnsieT cobon paccTosiHNE MEXAY NIOCKOCTSIMA KOCOCMMMETPUYHBIX AMCcOanaHcoB, paBHoe b.

Ha pucyHke A.6 a) nokasaHbl fokanbHble KOCOCMMMETPUYHbIE aucHanaHckl B KpaiHen NpaBo NNocKoCT poTopa B
NPeAnonoXeHUn, YTO MMaBHbIA BEKTOP AUCGaNaHCoOB OTHECEH K LLeHTparnbHON NockocTu potopa R.

10

7
1 8
-
a) IlokanbHble KOCOCUMMETPUYHbIE aucbanaHckl Cy, b) Pe3ynbTupyroLwmii BEKTOP KOCOCUMMETPUYHOMO
k=1,2,...,10, B npaBoii kpakHei NNockocTH AvcGanaHca B NpaBoi kpaiHed nnockocTu
potopa

poTopa, NOMYyYeHHbIE YMHOXEHNEM NOKaNbLHOM
—
aucbananca Uy Ha (z, - z,)/b

MpumeyaHue—Yucna psgom ¢ BekTopamm 0603Ha4aloT HoMepa k COOTBETCTBYHOLLMX MITOCKOCTEN.

PucyHok A.6 — Mpaduueckoe npeacraBrieHne pe3ynbTUPYIOLWEro KOCOCMMMETPUYHOTO AucbanaHca potopa

BekTopHasi cyMMa nokarnbHbIX KOCOCUMMETPUYHbIX AncGanaHcoB o6pasyeT BEKTOP KOCOCUMMMETPUYHOro ancba-
naHca B NpaBon KpanHen NnockocTn potopa [cM. pucyHok A.6 b)]. CoOTBETCTBYHOLWMI €My BEKTOP KOCOCMMMETPUYHOIO
avcbanaHca B NeBol KpanHel NNoCcKOCTU pOTopa MMEET TO e 3HauYeHue, HO NPOTUBOMOIIOKHO HaNpaBrieH.

A.8 MopanbHble gucbanaHchbl

A.8.1 ®opmbl COGCTBEHHbIX KOone6aHumn
MoganbHble gucbanaHchl SIBNSOTCA NPUUNHON NOsIBNeHNst U3rMbOHbIX kKonebaHuii onpeaeneHHol hopMbl, ONMUCHI-
BaeMbix MYHKUUAMU ¢,(Z), rae N — HOMEp MOfbl, NPUHUMAaoWMI 3Havenns 1, 2, 3, ... Ha pucyHke A.7 nokasaHsl ngeanm-
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3MpoBaHHbIE MepBble TPU MoAbl U3MMOHBIX kKonebaHui CMMMETPUYHOrO poTopa C PaBHOMEPHO pacrnpeaeneHHbIMU
MacCOWN U KeCTKOCTbIO.

max.

a) Mepeas Moaa U3rMGHLIX KoneGaHuii ¢4(2)

max.

b) Bropasi moga n3rubHbIx konebannit ¢x(2)

max.

c) TpeTbs Moaa n3rMbHLIX koneBaHuii dq(z)

PucyHok A.7 — lMepBbie Tpy Moabl M3rMBHbIX KonebaHuin CUMMETPUYHOIO poTopa C PaBHOMEPHO pacrpeereHHbIMU
MaCCON U XEeCTKOCTBIO Ha KECTKUX onopax

A.8.2 MpeactaBneHne moganbHoro gncbanaHca
MpepnonaraeTcsi, 4ToO NokanbHble gucbanaHcel poTopa pacnpeierneHbl, kKak nokasaHo Ha pucyHke A.1. Ecnu kax-

AbIA NoKanbHbIA anc6ananc U, yMHOXNTb Ha 3HaYeHne pyHKLUK ¢, (Z) B TOUKe Z, COCPeAoTOUeHUs! AaHHOTO NOKarnbHoro

aucbananca, To 97O NO3BOMUT NONYYNTh NOKANbHbIM MOAANBHLIM ancbanaHc U, , ans n- popmbl n3rmbHbIX konebanuii
U, 1= Ui dn(z) k=1,2,3, ..., 10. (A.5)

3HaueHUs BEKTOPOB, NOy4YeHHbIX Mo hopmyne (A.5), nokasbiBaOT pacnpeaerneHue n-ro mogansHoro gncbananca
BAOMb ocu potopa. CyMMUMpOBaHWe BEKTOPOB MNO3BOJIAET NOMyYnTh Pe3yibTUPYIOLWUIA BEKTOP N-ro MoganbHoro gucba-

naxca U, .no dopmyne

- K - A6
U, ;= 2 Ukbn(z). k =1,2,3,...,10. (A6)
k=1

A.8.3 3kBMBaneHTHbIN MoAanbHbIN Aucb6anaHc

Mpu onpepeneHun nokansHoro mogansHoro ancbananca no dopmyne (A.5) n pesynbTMPYHOLWEro MoaarnbHOro
auncbananca no opmyne (A.6) Heobxoaumo o6paTUTh BHMMaHWe Ha crneaylowee. PyHKUMsA ¢.(z) onuceiBaet dhopmy
narnGHoro konebaHus poTopa, T. €. yCTaHABNMBaET OTHOLWEHUE aMnnnTya konebanni no n-n moge B NobbiX ABYX TOUKaX
no AnvHe potopa. [laHHbIe OTHOWEHNS OCTAl0TCA HEM3MEHHbBIMK NPU NicGom macwTabe, BCneacTBue 4ero yHKUmMio ¢,(z)
cnegyeT cunTaTh OnpegeneHHoN ¢ TOYHOCTLIO 40 HEKOTOPOro MHOXMTENS. OTO, B CBOIO OYepedb, Bbi3biBaeT Heonpeae-

NEHHOCTb B 3Havennsax U,  n U, , nonydenHbix no popmynam (A.5) n (A.6) cooTBeTCTBEHHO. YT06bI M3bexaThb ykasaH-
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HOW HeonpeaeneHHOCTN, BBOAAT NOHATNE SKBUBANEHTHOrO MoaanbHoro ancbanaHca, Ans 4ero BMecTo aHaueHust ¢, (z),

KOTOPOE OMNpeAeneHo C TOYHOCTBIO 10 HEKOTOPOTo MHOXNTENs, GepyT oTHowweHue ¢, (2)/d,, ..., KOTOPOE N3BECTHO TOHHO.

Takum 06pasom, HOpMyIbl ANs NOKANBHOMO SKBUBANEHTHOro MoaansHoro aucbananca U, , 1 pesynbTupyouero
3KBMBaNEeHTHOro MogansHoro ancbananca U, . Ans n-i Moapbl M3rMBHLIX KoNebaHuin UMeIoT BUA COOTBETCTBEHHO

0., =0, k) k=123, . 10, (A7)

N, max

ne, k

- K - A8
0o = 20, 020 =123, 10 (A-8)
k=1

¢n,max
Pe3ynbTupylolumii aKBMBaNeHTHbIV MoZarnbHbIi ancbanaHc ans gaHHON Moabl U3rMGHLIX konebaHui ncnonb3ayoT

Ansi onpeaeneHns ypaBHOBELWEHHOCTU poOTOpa M YCTAHOBMEHUS COOTBETCTBYIOLLErO AONycka, OAHaKO NO HEMY Henb3asl
onpeaenuTb pacrnpeaeneHme KOpPEKTUPYIOLMX Macc Ansl ycTpaHeHus n3rmMbHelx konebaHuin poTopa.

Mpumevanue 1—[ducbanaHc U, ,, COCPEAOTOHEHHbIN B NNOCKOCTU C KOOPANHATOW dn(Z) = dn, max, BO3BYXAA-
€T Takue xe konebaHusi potopa no n-n Moae, Kak U MCXoAHasi COBOKYMHOCTb BCEX JIOKamnbHbIX gucGanaHcoB.

MpumevyaHune 2— EcnuB NNOCKOCTU C KOOPANHATON §(Z) = O, max YCTAHOBUTb KOPPEKTUPYIOLLYIO Maccy, Co-

3atoLLyo B 3TOW NNockocTu AncbanaHc, paBHbIN MO 3HA4YEHUI0 U MPOTUBOMNONOXHO HanpaeneHHbln Upe, , TO 9Ta macca 6y-
aeT Bo3byxaaTb gpyrme mogbl 3rmnbHbIx konebaHwi.

Ha pucyHke A.8 npuBedeHa nnniocTpaums NOHSATUA SKBUBANEHTHOrO ModaneHoro gucbanaHca Ha npumepe nep-
BOW MOAbl U3rMBHLIX konebaHuin. Ha pyncyHke A.8 a) nokasaHbl 3Ha4eHUs1 opamHaT hopmMbl M3rMBHOro konebGaHusi B ToUkax
no anvHe poTopa. Ha pucyHke A.8 b) nokasaHbl fokanbHble ancbanaHchl Uk, JencTByloWme B TeX xe Toukax. Ha pucyn-
ke A.8 C) NnokasaHbl foKanbHble 3KBUBANEHTHble MoAarnbHble gucbanaHcel, a Ha pucyHke A.8 d) — BekTopHasi cymma
NoKanbHbIX 3KBUBANEHTHbLIX MOAarnbHbIX Anc6anaHcoB, T. €. pe3ynbTUPYIOLWMIA SKBUBANEHTHbIV MogarbHbIN gucbanaHc
Ans nepeoi mopabl N3rmMbHbIX konebaHuii poTopa.
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MpwvnoxeHne B
(cnpaBo4Hoe)

an/IMepbl AWHaMu4vecKkoro noeegeHuda potopoB pa3HbIX TUNOB

B.1 O6wwme nonoxeHwus

B 3aBMCKMMOCTM OT YacTOThbl BpaLLEHWsI POTOP MOXET AEMOHCTPUPOBATL Pa3Hble TUMbl AMHAMUYECKOTO NOBEAEHNS
UInKn coveTaHne 3TUX TUNoB. B 3aBMCMMOCTM OT NoBeAeHUs1 POTOpa M3MEHSETCS ero OTKNUK Ha aucbanaHc. Habnwoaas,
KaK N3MEHSIETCH C U3BMEHEHMEM YacTOTbl BPaLLEeHUs! OTKIUK YPaBHOBELLEHHOIO Y HEYPaABHOBELLEHHOIO poTopa, MOXHO
caenartb NpeanonoxeHve o Tune potopa. MoeanuanpoBaHHoe onvcaHue poTOPOB pasHbIX TUMNOB NPYBEAEHO B pasae-
nax B.2—B.5.

Mpwn ganeHeweM paccCMOTPEHUN UCMONb30BaHbl Crieayolmne AoNyWweHns:

a) Ha 6banaHCcMpOBOYHOM CTaHKE COBEPLLAKT HECKOIBKO NYCKOB pOTOPa, M3MEHSIS YacTOTy BpaLlLeHWsl, HauMHas oT
HU3KOW HacTOTbl N, (TUNNYHOW Ans 6anaHCMpOBKN Ha CTaHKax C XECTKMMM onopamm) ao paboqen 4acToTsl 1,;

b) onopbl 6anaHCMPOBOYHOIO CTaHKA ABMSIOTCS OCTATOYHO XXECTKMMU 4151 TOro, YTOGbl HE BNUSITH HA NOKa3aHUst
3HaveHus aucbanaHca;

C) nokasbiBawLee yCTPONCTBO GanaHCMpoOBOYHOIO CTaHKa rpagyvpoBaHo B eguHuuax aucbanaxca.

MpumevaHwue 1—pagynpoBKy NOKa3bIBAIOLLMX YCTPONCTB COBPEMEHHbLIX GanaHCUPOBOYHbLIX CTAHKOB C XeCT-
KUMKW Onopamu OBbIMHO BbIMOSHST B €4UHMLAX Macchl Ansi onpederneHnsi 3Ha4YeHnn HeoBXOAUMbIX KOPPEKTUPYIOLLMX
macc. [1ns MHOMMX poTOpOB NokasaHusi GyayT ocTaBaTbCs NOCTOSHHbIMK B pabovem guanasoHe ckopocTer 6anaHcMpoBoY-
HOIo CTaHka, Noka gucbanaHc poTopa OCTaeTcsi HEU3MEHHbIM.

MpumMmedaHune 2—lokasaHua s3HaveHusi aucbanaHca rmbkoro potopa byayT MEHATLCS C UBMEHEHMEM YacTo-
Tbl BpalLeHUsi BCIeACTBME BIUSHWASA MOA M3rMOHbIX konebaHWi gaxe npu yCrnoBmm, 4To gucbanaHc potopa 0CTaeTcsl Hen3-
MeHHbIM. [T03TOMY AN Takoro poTopa U3MeHeHUe NnokasaHui MOXET BbITb CBSI3aHO Kak ¢ UaMeHeHneM ancbanaHca, Tak u ¢
BNUAHUEM U3TMOHBIX KoneGaHui.

MpumedyaHue 3— B HekoTOpbIX Criydasix 3Ha4YeHWs NokazaHui gucbananca Ha ogHON U TOW XKe YacToTe Bpa-
WeHns ByayT pasHbIMU B 3aBUCMMOCTU OT TOrO, UBMEHSAETCSl HacToTa BpalleHWs B CTOPOHY BO3pacTaHus unv ybbiBaHus
(athdbekT rucTepesuca). B HacTosiweM NPUNOXEHUN AaHHbIN 3hHEKT BO BHUMaHNE HE NPUHUMAaETCS.

B npumepe, nsobpaxeHHOM Ha pucyHkax B.1—B.5, ncrnonb3oBaHbl ABa crnocoba npeacraenenns gucbanaxca.
B neBbIxX 4acTAX PUCYHKOB NoKasaHbl rpadvku U3MeHeHUs1 OTKNMKa Ha ancbanaHc ¢ KaMeHEeHUEM YacTOThl BpaLLeHUs n, B
npaebiX — M3MeHeHus gucbanaHca (amnnuTygbl u asbl) C KAMEHEHWEM HYaCTOThbl BPaLLEHWS B NOMNSIPHLIX KOOpAWHATAX.
3HauveHue gonycTumoro ancbanaHca Ha rpadmkax B neBbiX YacTsX PUCYHKOB MOKa3aHO rOPU3OHTANIbHOW JIMHWEN, a B
NnpaBbIX YACTAX — OKPY>KHOCTBIO (451 pucyHkoB B.2 n B.3 panHoe npaBuno cnpaBeanueo TOMbKO AN HU3KUX 4acToT Bpa-
LeHus; Ha Gornee BLICOKMX YacToTax NpeAcTaeieHne gonyctmmoro gucbanaHca sisnsietcst 6onee CroXHbIM, Tak Kak
HEeoBX0AMMO yUMThIBATb 3KBUBANEHTHbIE ModarnbHble gncGanaHcsl).

B.2 PoTop, paccmaTprBaeMbIn KakK XeCTKUN

Ins poTOPOB, OTHOCUMBIX K )XECTKMM, MOXET HabMNo4aThCsl TONBKO HE3HAYMTENbHOE (MO CPaBHEHUIO CO 3HAYEHU-
eM gonycTuMoro gucbanaHca) M3aMeHeHne nokasaHuii 3HadeHust gucbanaHca (kak Ans ypaBHOBELEHHbIX, Tak U Ans
HeypaBHOBELLEHHbIX POTOPOR) BO BCEM AManasoHe U3MEeHeHWUs 4acToThl BpaleHus. TUNMYHOEe NOBeAeHNEe POTOPOB AaH-
HOro TMMNa NP M3MEHEHUM YacTOThl BpalLeHUs NokaszaHo Ha pucyHke B.1.
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c) llokanbHbIe 3KBMBANEHTHbIE MOAANBHbIE
—
ancbanaHcbl Uy g g

U1 er

d) PesynbTypyioLumii 3KkBMBaNeHTHbIA MOAATbHbINA
AvcBanaHc U, g

MpwumeyaHune—Uucna pagom ¢ BekTopamy 0603Ha4aloT HoMepa k COOTBETCTBYHOLLMX MITOCKOCTEN.

PucyHok A.8 — paduyeckoe npeacTaBrieHne 3KBMBANiEHTHOrO ModarnbHoro gucbanaHca Ha npumMepe nepeon Popmbl
M3rMGHbIX konebGaHui poTopa Ha XKeCTKUX ornopax
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a — HeypaBHOBELUEHHbI poTop; b — ypaBHOBELLIEHHbIM poTop; I — noka3aHue 3HadeHus1 aucGanaHca
6anaHCUpOBOYHOTO CTaHKa; tol. — gonycTuMbId gucbanaHc

PucyHok B.1 — MameHeHre nokasaHuii 3Ha4veHns gucbanaHca npym u3MeHeHnn 4actoThl BpalleHus
KEeCTKOro poTopa

B.3 PoTop, paccmaTpuBaeMbIn Kak rMOKUmn

Ons poTopoB, OTHOCUMbIX K TMOKUM, NoKasaHwe 3HadeHns ancbanaHca N3MeHsIeTCA C M3BMEHEHUEM YaCTOTbI Bpa-
LeHusi. Ho nponcxoauT 3T0 He BCNeACTBUE M3MEHEHUs pacnpeieneHus Macc potopa, a B pesyrnbrare NnosiBreHns narnb-
HbIX KonebaHui No COOTBETCTBYIOWUM ModaM (CM. NprumevaHue 2 B B.1).

M3aMeHeHus nokasaHuii 6anaHCMpPOBOYHOIO CTaHKa SIBNATCA obpaTUMbIMK, T. €. HA OJHUX M TeX Xe 4yacTtoTax
NnokasaHusi OCTalOTCsl HEM3MEHHbIMU HE3AaBUCUMO OT HanpaeIieHUsi UBMEHEHUSI YacTOThbl BpaLLEHUsI.

TunnuHoe NoBeaeHUe rMGKUX POTOPORB A1 Cry4vasi, Koraa pabovasi HacToTa BpaLLeHUs] NEXUT HUXKEe NEepPBOW KpUTU-
YECKOW 4acTOThl BpalLeH s poTopa, NOKa3aHo Ha pucyHke B.2.
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a — HeypaBHOBELLEHHbI poTop; b — ypaBHOBeLeHHbI# poTop; I — noka3zaHue 3HaveHus aucbanaHca
6GanaHCMpOBOMHOIO CTaHKa; tol. — gonycTumelid gncGanaHc

PucyHok B.2 — MameHeHne nokasanuii 3HaveHnst gucbanaHca rmbkoro potopa, pabovas HactoTa BpalleHWsi KOTOpOro
HWXe NepBON KPUTUYHECKOMN

TunuyHoe NnoBeaeHe TMGKKX POTOPOB AJ15 cny4asi, korga paboyas YacToTa BpalLeHWs! Bbllle NEPBOW KPUTUUECKOW
YacToThbl BpaWEeHUs poTopa, NoKaszaHo Ha pucyHke B.3.
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a — HeypaBHOBELUEHHbI pOTOP; b — ypaBHOBELWEHHbIN poTop; J— nokasaHue 3HaveHust gucbanaqca
6anaHcUMpOBOYHOIO CTaHKa; tol. — gonycTuMeliA gucbanaHc

PucyHok B.3 — MameHeHne nokasaHun 3HaveHusi ancbanaHca rmbkoro potopa, pabovas yactota BpalleHUsi KOTOPOro
BbllLE NEPBON KPUTUHECKON

Ecnu 6anaHcnpoBka rubkoro potopa npoBefeHa NpaeBunbHo, TO 3HadeHne gucbanaHca byaeTt octaBaTtbesi B ycTa-
HOBMNEHHbIX NpeAenax BO BCEM ANana3oHe N3MEHEHUS YacTOTbl BpalleHus.

B.4 PoTop ¢ ynpyrmmm anemeHTamm

Y poTopa ¢ ynpyrumy arneMeHTaMu nokasaHus 3Ha4eHnsl gucbanaHca UMEHsIITCS C N3MEHEHNEM YacToThl Bpa-
LeHWUs BCneacTeue naMeHeHus ancbanaHca (CM. pucyHok B.4).

N3meHeHus1 nokasaHuii 6anaHCUPOBOYHOIO CTaHKa SIBMNSIIOTCA 06paTMMbIMU, T. €. HA OOHUX M TeX Xe 4YacToTax
NnoKasaHusi OCTalTCsl HEM3MEHHBIMY HE3aBMCUMO OT HanpaBneHUsi N3MeHeHWsl YacToTbl BPaLLEeHWs.
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a — HeypaBHOBELUEHHBIN poTop; b — ypaBHOBeLUIeHHBIA poTop;  — nokalaHue 3HayeHus aucbanaHca
6anaHCMpPOBOYHOIO CTaHKa; tol. — ponycTuMbin aucbanaHc

MpwuMeuyaHune— HapucyHke nokasaHo uameHeHne gucbanaHca gnsi poTopa ¢ ynpyrumm anemMeHTamm, KoTo-
pblii 06nagaeT CBOUCTBAMM XeCcTKoro potopa. OgHako ynpyrme aneMeHTbl MOryT UMeTb U pOTOPbI APYTUX TUMOB.

PucyHok B.4 — NameHeHWe nokasaHui 3HaveHusi gucbanaHnca potopa ¢ ynpyrumm anemeHTamm
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Ho6aBneHnemM KOppeKTMPYIOLLMX Macc ycTpaHuTb gncbanaHc potopa 4aHHOro TMna HEBO3MOXHO. Ecnin BrnusiHne
yrpyrmx aremMeHToB Ha BUGpaLmio poTopa Henb3s YMEeHbWUTh MUBMEHEHUEM €ro KOHCTPYKLMKW unu cnocoba cbopku, To
GanaHCcUpPOBKY UCMOSb3YIOT Kak HEKOTOPOE KOMMPOMUCCHOE pelleHne, obecneumBaioee MUHUMU3aUMIo 3Ha4eHUs anc-
H6anaHca TonbKo B o6nactu paboyei HacToTbl BpalleHus. ViHoraa 3a cHeT KoppeKkTMPYHLWUX Mace MOXHO 406U TbCst CABU-
ra KpMBOW U3MeHeHns 3HadyeHus aucbanaHca B 3aBUCMMOCTU OT YacTOThl BPalleHust Tak, YTobbl OHa BCS 0OCTaBanach B
npegenax gonycka. Ecnu ato caenaTh He ygaeTcsi, To 06bI4HO 06ecnevnBaloT yaosneTBopeHve TpeboBaHus No ocTaTou-
HoMmy amcbanaHcy B obnactu Gornee BbICOKMX YacToT. [py aTOM Ha HM3KKMX YacToTax gucbanaHc MOXeT BbIXOAUTb 3a
npegensl 4onyctmmoro gucbanaHca, kak nokasaHo Ha pucyHke B.4.

B.5 PoTop ¢ anemeHTamMun, U3MEHAOLWWNMM CBOIO NOcaaKy

Ins poTOPOB TaKOro TUMNa XxapaKkTepHO BHE3AaNHOE M3MEHEHWe NoKa3aHuii 3Ha4veHust gucbanaHca, kak nokasaHo Ha
pucyHke B.5. Ckauok nokasaHwi HabnogaeTcs TONbko OAMH pas, He NOBTOPSISICL NPY NOCMeayoLWMX NyCcKax.
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1 — nepBblil Nyck poTopa; 2 — BTOPOI MYCK poTopa; a — HeypaBHOBELLSHHBIA poTop; b — ypaBHOBELLEHHbIA poTOop;
I - nokazaHue 3HaueHus gucGanaHca 6anaHCMPOBOMHOIO CTaHKa; tol. — gonycTuMeIi aucbanaHe

PucyHok B.5 — N3ameHeHWe nokasaHuii 3HaveHuii gucbanaHca poTopa ¢ 3rieMeHTaMu C U3MEHSIIOLLENCS NOCazKon

Mocaaka 3NeMeHTOB poTOpa B OKOHYaTeNbHOE NOMoXeHME NPoM3oLLUna BO BpeMsl NePBOro nycka potopa. Kak ena-
HO U3 pucyHka B.5, BO BpeMsi BTOPOro nycka poTop BeaeT cebs Kak XEeCTKUI, HO M3MEHSIIOWYIOCA NocaaKy SM1eMEHTOB
MOIyT UMEeTb poTopbl Ntoboro Tuna. MameHeHns nokasaHnini 6anaHCMPOBOYHOIO CTaHKa SIBNATCS HEOGPaTUMbIMK, T. €.
KpuBasi uaMmeHeHus aucbanaHca He NOBTOPSAETCS NPU U3MEHEHWUM U3MEHEHMSA YacTOThbl BpalleHns Ha obpaTtHoe.

Kak npaBuno, nocagka aneMeHToB poTopa B OKOHYaTeNbHOE NOMoXeHUe NPOUCXOANT MO AOCTUXEHUN JOCTATOYHO
BbICOKOW 4acTOTbl BpaleHusl, 00bIYHO NpeBbiwatoLweit pabodyto 4acToTy BpaleHusl potopa.

MpumedyaHue 1— HapucyHke B.5 nokazaHo nameHeHue ancbanaHca gns poropa ¢ afieMeHTaMmu ¢ U3MEHSIo-
Lelicst NocazKow, KOTOpbIN 0bnagaeT CBOMCTBaMM XeCTKOro potopa. OgHaKko Takve areMeHTbl MOryT UMETh U POTOpbI ApY-
rMx TUMOB.

MpunmevaHwue 2—Tlocne Toro, Kak aNeMeHTbl pOTOpPa 3alNMyT CBOE OKOHYaTeNbHOE MONMoOXeHne, NoBegeHne
poTOpa CTaHeT XapaKkTepHbIM Arsi pOTopa ONnpeaeneHHoro Tuna, 1 OH MOXeT OblTb ypaBHOBeLLEH MeTogoM 6GanaHCMpoOBKM
pOTOPOB JAHHOIO TUNa.
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MpwvnoxeHne C
(pekomeHayemoe)

Onpe.qeneHMe cTeneHn rubkocTun poTopa no ero reoMmeTpn4eCKMM 1 MacCoOBbIM XapaKTepUCcTukam

C.1 Obwmre nonoxeHus

Bbibupaemblii MeToa GanaHCUPOBKU 3aBMCUT OT CTENeHW MMOKOCTU, NPOSIBISIEMON POTOPOM B npouecce pabo-
Tbl. HacTosiee npunoxeHne yctaHaBnueBaeT MeTo onpeaeneHns cTeneHn rubkocTu potopa Ha OCHOBE UHOpMaLun o
reoMeTpUYECKMX M MACCOBbLIX XapakTEPUCTMKaX poTopa U NpMBNM3nTENbHLIX CBEAEHUSIX O CBOWCTBaX ONop poTopa.

Bornee ToyHasi oLeHKa AMHaMUYECKOro NOBEAEHUS poTOpa MOXET ObITb MOMyYeHa Ha OCHOBE MaTeMaTU4eCKoro
MOZENUPOBaHNS CUCTEMBI «POTOP — Onopa» NPy Hanu4YuK NONHOW MHGOPMAaLUM O KOHCTPYKLMM POTOpa, AUHAMMUYE CKUX
XapakTePUCTMK NOALMIMHUKOB U KOPMYCOB NOAWWMHUKOB.

C.2 MaTtemaTn4yeckoe MmogenupoBaHue potopa

OueHky cOBCTBEHHBIX YacToT konebGaHnin poTopa MOXHO NOMYYUTEL HA OCHOBE MaTEMaTUYECKOrO MOAENMPOBaHUS
poTOpa MO ero MaCcCOBO-XECTKOCTHLIM U FTEOMETPUHECKUM XapakTepucTukam. [ns aToro Heo6xoanMo 3HaHUe OCHOBHbIX
napameTpoB, TAKUX KaK PACCTOSIHUE MeXAy LeHTpaMu NoALWMNHMKOBLIX ONOP, Macca poTopa, BHeLWHWE AnameTpbl, onpe-
JensioLme )XecTKoCTb U pacnpegenenune macc potopa. Ocoboe BHUMaHWe criegyeT yaenuTe BO3MOXHOMY YBENUYEHWIO
XKECTKOCTW MPU Hanmn4um aremMeHTOB poTopa, HaNPeCcCoBaHHLIX C MPUMeHeHUeM ropsiveii nocagku. Ons 6onblen gocTo-
BEPHOCTU pe3ynbTaToOB MOAENMPOBAHUS PEKOMEHAYETCS CPaBHUTL NEPBYI0 MoAdy konebaHui poTopa co CBOGOAHbLIMM
KOHLaMM, MONy4YeHHYI0 Ha OCHOBE pPacyeToB, C pe3yrbTaTaMu HaTyPHOrO 3KCMepuMeHTa. XOpoLylo annpokcMMauuto
koneGaHui poTopa co cBOBOAHBIMY KOHLLAMW MOXHO MONyYnTb, NOABECUB POTOP C MOMOLLLIO KpaHa U Bo36yaue koneba-
HWA B TOPU3OHTANIbHOM HanpasneHnn.

C.3 OnwuncaHve meTtoga

Ha ocHoBe matemaTndeckon mogenu (cm. C.2) paccunTbiBaOT KPUTUHECKME YacTOThl BpaLLeHnsi poTopa ¢ wap-
HUPHbIM 3aKpernreHneM KOHUOB (B Ka4eCTBE TaKOro NpeAcTaBnsioT poTop, NPOCTO ONUPatCLUMACS CBOMMM KOHLAMW Ha
0nopb! ¢ GECKOHEHHON XECTKOCTBIO B pagmanbHOM Hanpasnennm). OueHnBaloT XeCTKOCTb potopa S, H/m, no dopmyne

S,=m, w3, (C.1)

roe m, — macca poTopa, Kr;

4 — NepBas KPUTUYECKasn YacToTa BpalleHnsl poTopa C WapHUPHO ONUPaoLWMMMNCS KOHLAMK, paga/c.

PaccunTbiBaloT NEpBYI0, BTOPYIO U TPETHIO KPUTHUYECKME HaCTOThl BpallleHUsi poTopa BO BCEM Auana3oHe N3MeHe-
HUSI KECTKOCTM ONOPbI {BKMHOYAIoLLLEN KECTKOCTM NOALUMIHUKA U Kopryca NoAawnnHuka). HopmmupyoT 3HaveHust )KecTKoC-
TV NOALWMIMHMKOBOTO y3na AeNeHneM Ha XeCTKOCTb poTopa. HopMUpyIoT KpuTUYeckme 4acToThl BpaLLeHUsi AeneHnem nx
Ha pabouyto UM MakcuManbHylo 4YacToTy BpaleHusi potopa. CTposT rpadukn 3aBUCUMOCTEN HOPMUPOBAHHbLIX KPUTU-
YECKMX YacTOT BpaLLeHUsl OT HOPMUPOBAHHOW XECTKOCTU NOALWWMHUKOBOIO y3na, NpUMepbl KOTOPbIX NOKa3aHbl HA pUCYH-
kax C.1n C.2.
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X — OTHOLLEHMWE XeCTKOCTU NOALLUMHUKOBOTO Y3Na K XXeCTKOCTU poTopa; Y — OTHOLLEHME KPpUTUYECKON HacToThl BpaLleHus K paboven

YacToTe BpalleHus potopa; a — 1-5dopma cobCTBEHHBIX konebaHum XecTkoro poTopa; b — 2-adopma cobCTBEHHbIX KoNnebaHU KecT-

KOro poTtopa; ¢ — 1-a Moga u3rnbHbIx konebaHui (HU3Kas XecTKoCTb onopsl); d — 1-1 Moaa N3rMbHbIX konebaHWI (BbICOKas XXEeCTKOCTb

onopsbl); € — 2-1 Mmofaa U3rubHeix konebaHun; f— 3-a moaa M3rMbHbIX konebaHun; g — KEeCTKOCTb MACNAHOro CNosi NOALUWUMHUKA,
h — pabouun gManasoH 4acToT BpaLleHus

Pucyrnok C.1 — MNonoxeHue KpUTUYECKMX YacTOT BpaLLeHUs ans potopa XecTKoro tuna

26



rOCT P 53578—2009

Y
4
f
3 /I
2 ] s
/
c e /"
1
L~ d
< //
] of
0,01 0,1 1 10 100 X

X — OTHOLLEHMWE XKEeCTKOCTU NOALLUMHMKOBOrO Y3Na K XeCTKOCTU poTopa; Y — OTHOLLEHWE KPUTUYECKOW YacTOoThI BpaLleHus k paboven

YyacToTe BpalleHusi; a — 1-g hopma cobCTBEHHbIX KonebaHui XecTkoro potopa; b — 2-a popma cob6CTBEHHBIX kKonebaHu XecTKoro

poTopa; ¢ — 1-A moaa n3rubHbix konedbaHum (HU3Kas XecTkocTk onopsbl); d — 1-A MoAa U3rMBHLIX KonebaHui (BbICOKas XeCTKOCTb OMno-

pbl); € — 2-aMoaa usrmbHelx konebanun; f — 3-a moaa u3rnbHeIX konebaHui; g — XeCTKOCTb MacsHOro CNnosi NoALWUnHuKa; h — pabo-
YW AManasoH 4acToT BpaLleHus

PucyHok C.2 — MNonoxeHne KpUTUHECKUX YacToT BpaLLeHus A4ns poTopa rmbkoro tuna

Ha pucyHkax C.1u C.2 uameHeHusi NnepBoW, BTOPOW U TPETbEN KPUTUHECKUX HaCcTOT BpaLleHus n3obpaskeHbl NIMHW-
siMn a—d, b—e u c—f cooTBeTCTBEHHO. OBLIYHO BCNEACTBME aCMMMETPUN KECTKOCTU MACIISIHOTO CrOs B NMOALWUIHUKE U
KOHCTPYKUMU NOAWMMHUKOBON OMNOPbI ANsi pasHbIX HanpaeneHui kaxaasi KpuTUdeckasi 4actoTa BpalleHns «paclLuenss-
€TCs» Ha Napy KPUTNYECKUX YacTOT, COOTBETCTBYHOLWMX Pa3HbIM 3HAYEHUSIM XECTKOCTU OMopbl B BYX B3aUMHO NepreH-
OVIKYTSIPHBIX HanpaeneHusx, O4HAKo 34ech As NPOCTOThI aHanu3a onopbl nNpeanonaratT U3oTponHeiMu. [pyu manon
KECTKOCTW OMNopbl ABE HU3LWIME MOAbl konebaHuii COOTBETCTBYIOT KOnebaHusAM XeCcTKOro poTopa, a TpeTbsl COOTBETCTBY-
T NepBoN Moae M3rMBHbIX kKonebaHunii. POTop Ha XXeCTKMX onopax MMeeT TONbKO COOCTBEHHbIE MOAbl 3rMOHbLIX Koneba-
HUi. Ecrnin npubnunKeHHO M3BECTHA >XECTKOCTb MaCIISIHOTrO Crnosi NOALWWNHKWKA, TO ee crieayeT ykasaTb Ha rpaduke,
NMOCKOIbKY OHa COOTBETCTBYET MakCUMarbHO JOCTMKUMOW e CTKOCTU ONopbl. Y MHOMMX MaLUWH MUKOBbLIE 3HAYEHUs Kore-
HGaHWi Ha KPUTUYECKUX YacToTax BpalleHus HabrogaT BO BpeMs pasroHa v Boibera, 4to No3BosisieT NosnyunTs npubnm-
KEHHYIO OLIEHKY XeCTKOCTU OMopbl.

C.4 OnpepeneHve TMna potopa

HaHHble, npeacraBneHHble Ha pucyHke C.1, xapakTepHbl AN poTopa, KOTopbIl B pabo4mnx yCrioBUsiX NPOsiBsieT
cebsl kak poTop XKEeCTKOro Tmna. VM npy HU3KOM, U NPU BbICOKOM XXECTKOCTU ONopbl 3Ha4eHWs NepBol cOBCTBEHHON YacToThl
M3rnBHbIX konebaHui (y4acTkv ¢ u d COOTBETCTBEHHO) NexarT Bhilwe paboyero guanasoHa 4acToT BpaleHus. B guanaso-
He, rge XecTKOCTb OMnopbl MWL HEMHOIMM MEHbLLE XEeCTKOCTU poTopa, Gbino Gbl BO3MOXHO NPOSIBIIEHNE HEKOTOPOro
BNUSIHUST U3rMBHBIX Konebannin Ha guHamuky potopa. OgHako ansi npumepa Ha pucyHke C.1 aTo He MMeeT MecTa,
NMOCKOJbKY YKa3aHHbIN AMana3soH JIEXUT BblLe KECTKOCTU MACHsIHOTO crosi. Ha npakTuke XecTKoCTb poTopa MHOro 6orb-
LLIe KECTKOCTW €ro onopbl, MO3TOMY NPOsBIIEHNE U3IMBHbIX kKonebanun 6yaeT MUHMMAarbHbIM.

Ecnu kpyBble M3MEHEHUSI KPUTUYECKUX YacTOT BpalleHusi nogobHbl nokasaHHbIM Ha pycyHke C.2, TO AaHHbIN
poTop cunTatoT rMbkMm. [ina MallmvH ¢ XeCTKOM ONnopoW NepBasi KpUTUYecKasi YacToTa BpalleHus (y4acTok d) NexuT Huxe
paboueli 4acToThbl BpaleHns poTopa, a Npu HU3KOM XeCTKOCTM onopbl cCOBCTBEHHANA YacToTa NepBor MoAbl U3rMOHbLIX
koneGaHui (y4acToK C) NeXUT ocTaTouHO 6nn3ko K paboyelt YacToTe, YTo6bl OkasbiBaTh BNUSIHUE HA AUHAMMWKY poTopa.

C.5 JononHuTenbHbIe 3ame4vyaHmnsA

PaccMoTpeHHbIN METOA UCXOAUT U3 NPEANONOKEHUS, 06bIYHO BLINOMHAEMOrO ANs KPYMHBIX POTOPHLIX CUCTEM, YTO
Onopbl POTOpa BLIGUPALOT € YHETOM MX XKeCTKOCTU. OH He NPUMEHWM, ECINM ONOPLI BbIBUPAKOT TONBKO C yUYeTOM NOAAEPKU-
BaeMol macchel poTopa (B psiae CrydaeB pgaxe 3acTaBnssi ux pabotatbk B pexume pesoHaHca). OgHako ecrnm metoq
MCMONb3YIOT AJ1s1 KPYMHBIX CTaLMOHaPHBLIX Fa30BbIX TYPOUH, ¥ KOTOPLIX B COCTAB NOAWMUMHUKOBON ONOPbI BXOAUT KOPNyC
Typ6WHbI, TO OH NO3BOMSAET NPABUINBHO MAEHTUDULMPOBAaTL GONBLWMHCTBO POTOPOB, KOTOPLIE Ha paboYell YacToTe Bpa-
LW EHMs NPOSIBISIIOT CBOWCTBA FTMBKOro poTopa.

C.6 MNpomexyTouHble cny4vam

PaccmoTpeHHbIi MeToa NO3BONSAET UAEHTMMDMLUMPOBATL TUM POTOPA, €CNU OH OTYETNMBO MPOSIBNSIET CBOMWCTBA
nnbo xecTkoro, 6o rmbkoro potopa. OgHako AN psiga POTOPOB XapaKTepPHO HEKOTOPOE NPOMEXYTOYHOE NMOBeAEHUE.
Ecnu u3BecTHbl AMHaMU4YeCKME XapakKTepWUCTUKWM OMop, TO AN TakMX POTOPOB MPUMEHSIIOT MEeTOo, ONMUCAHHbIA B
FOCT 31320, npunoxenue E, B KOTOpOM paccmaTpuBaloT peakumto Ha gobaeneHune NnpobHLIX Macc nocepeanHe potopau
BONM3n ero uand.
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Mpwvnoxenne OA
(cnpaBo4Hoe)

CBefleHUsA 0 COOTBETCTBUUN CCbINTOYHbIX HaLlMOHANbHbIX U MeXrocygapCtBeHHbIX CTaHOAPTOB
MeXayHapoaHbIM CTaH4apTamM, MICNOJNb30BaHHbLIM B Ka4eCTB€ CChINMOYHbIX B NPUMEHEHHOM
MeXxayHapogHoOM cTaHaapTe

Ta6nwuuya A1

0O603HaYeHUe CChINOYHOTO

CreneHb
HAUWOHANBHOTO, 0O603HavYeHNe 1 HAMMEHOBaHNE CChINIOYHOTO MEXAyHApOAHOro cTaHaapTa
COOTBETCTBUA
MEeXrocyapcTBEHHOro cTaHaapTa

OCT P NCO 20806—2007 IDT MCO 20806:2004 Bubpauus. Kputepum n mepbl 6€30nacHOCTH Npu
HGanaHCcMpoBKe Ha MecTe POTOPOB GONbLUMX U CPeHUX pa3MepoB

FOCT NCO 1940-1—2007 IDT MCO 1940-1:2003 Bubpaums. TpeGoBaHus k kavecTBy HanaHcupos-
KM XecTkmx potopoB. YacTte 1. Onpegenexve gonyctumoro amcHa-
naHca

FOCT NCO 1940-2—99 IDT NCO 1940-2:1997 Bubpaums. TpeGoBaHus k kavecTBy HanaHcupos-
KM KECTKMX poTopoB. YacTb 2. [MNorpelwHocTn GanaHcUpoBKu

[OCT NCO 7919-1—2002 IDT NCO 7919-1:1996 Bubpaumsi mawuH Ge3 BO3BpaTHO-MOCTyNaTerb-
HOro ABWMXEHWs. VIaMepeHusi Ha BpaLLaloWwuxcs Banax u Kputepum
oueHku coctosiHus. Yactb 1. Obwee pykOBOACTBO

FOCT NCO 7919-3—2002 NEQ NCO 7919-3:2009 BuGpaums. OueHka COCTOSHUS MaLLKH MO pe3yrib-
TaTam uamepeHuin BuGpaumn Bpawatowmxes sanos. Yacte 3. lMpo-
MbILLIIEHHbIE MALLWMHHbIE KOMIIIEKChI

FOCT NCO 7919-4—2002 NEQ NCO 7919-4:2009 BnGpaums. OueHka COCTOSHUS MaLLKH MO pe3yrib-
TaTam naMepeHni Bubpauun Bpawatowmxcsi Banos. Yactb 4. 'aso-
TYpOUHHbIE arperaTbl € XKUAKOCTHLIMW MOALLUNMHMKAMM

[OCT NCO 10816-1—97 IDT MCO 10816-1:1995 Bubpauuns. OueHka COCTOSIHUSI MalUWH MO pe-
3yrnbraTtaMm u3MepeHuin Bubpauum Ha HeBpalLalWUXCA 4YacTsX.
YacTb 1. Ob6liee pykoBOACTBO

[[OCT NCO 10816-3—2002 IDT MCO 10816-3:2009 Bubpaumsi. KOHTpOnb COCTOSIHUS MaLLUWH MO pe-
3yrnbraTtaMm u3MepeHuin Bubpauum Ha HeBpalLalWUXCA 4YacTsX.
YacTtb 3. MpoMbllneHHble MalrHbl HOMUHANBHOW MOLWHOCTBIO 60-
nee 15 kBT n HoMMHanbHoW ckopocTbio oT 120 go 15000 MuH "

[OCT NCO 10816-4—2002 IDT MCO 10816-4:2009 Bubpaumsi. KOHTpONb COCTOSIHUS MALLUWH MO pe-
3yrnbraTtaMm u3MepeHuin Bubpauum Ha HeBpalLalWUXCA 4YacTsX.
YacTtb 4. [a30TypOuHHbIE arperatsbl € XXUAKOCTHLIMM NOALLMIMHMKAMM

FOCT 19534—74 NEQ MCO 1925:2001 Bubpaums. banaHcmposka. Cnosapb

[OCT 20076—2007 MOD MCO 2953:1999 Bubpauus. CtaHkum GanaHcMpoBOYHbIEe. XapakTe-
PUCTVKM U METOABI UX NPOBEPKU

FOCT 24346—80 NEQ MCO 2041:2009 Bubpaums, yaap v KOHTPOIb TEXHNYECKOro COCTOs-
Hus. CnoBapb

FOCT 25364—97 NEQ MCO 10816-2:2009 Bubpaumsi. KOHTponb COCTOSIHUSI MaLLUWH MO pe-

3yrnbraTtaMm u3MepeHuin Bubpauum Ha HeBpalLalWUXCA 4YacTsX.
YacTb 2. CTaunoHapHble napoBble TYpBuHbI M reHepaTopbl MOLLHOC-
Tbio Gonee 50 MBT n HomuHanbHON ckopocTbio 1500, 1800, 3000 1
3600 mun"
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0O603Ha4YeHUe CChINOYHOTO

CreneHb
HALWMOHANBHOrO, 0603HavYeHNe 1 HAaUMEHOBAHWE CChINIOYHOTO MEXAYHAapOAHOro cTaHaapTa
COOTBETCTBUSA
MEeXrocyaapCTBEHHOro cTaHaapTa

FOCT 27165—97 NEQ NCO 7919-2:2009 BuGpaums. OueHka COCTOSHUS MaLUMH Mo pe3yrib-
TaTam uamepeHuii BUbpaumm Bpawatomxcs sanos. Yacte 2. Ctauu-
OHapHble NapoBble TypOWHBI U TreHepaTopbl MOLWHOCTBHIO Gonee
50 MBT n HoMMHanbHOM ckopocTbio 1500, 1800, 3000 n 3600 My~

FOCT 28989—91 NEQ NCO 3719:1994 Bubpauusi. CuMmBonbl Ha 6anaHCMpPOBOYHbIX CTaH-
Kax U UHCTPYMEHTE

[OCT 31186—2002 MOD MCO 10814:1996 Bubpauus. NoasepKeHHOCTb U YYBCTBUTENBHOCTb
MallVH K gncbanaHcy

[OCT 31320—2006 MOD MCO 11342:1998 Bubpauus. MeTtoabl 1 kputepun GanaHCUPOBKM
MOKNX pOTOPOB

[OCT 31321—2006 MOD MCO 7475:2002 Bubpauus. CtaHkm GanaHcmpoBouHble. Orpaxge-
HUS U pyrue cpefcTBa 3almThl B MECTax N3MEpPEHN

[OCT 31322—2006 MOD NCO 8821:1989 Bubpauusi. banaHcmposka. Cornalwenve 06 yyete

BMNUSIHWS LUNOHKM Npy 6anaHCMpOBKe BanoB U HACaXMBaeMbIX AeTa-
nen

OTBETCTBUA CTaHOAAPTOB:

MpwnmedaHue— B HacTosIen TabnuLe CNoNb30BaHbl Crieaytolme yCnoBHbe 0603HAYEHUsT CTENEHU CO-

- IDT — ngeHTu4YHble cTaHaapThl;
- MOD — mogudunumpoBaHHble cTaHAapThl;
- NEQ — He3kBMBaneHTHble CTaHAapPThI.

29



rOCT P 53578—2009

YOK 534.322.3.08:006.354 OKC 21.120.40 T59

KntoueBble cnosa: 6anaHcMpoBka, cTaHaapT, MeTon 6anaHcupoBKn, TUM poTopa, gucbanaHc, AonyCTUMbINA
aucbanaHc
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