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Mpeaucnosue

Llenu, oCHOBHbIe NPUHLUM LI U OCHOBHOM NOpPSA0K NpoBeaeHUs paboT no Mexrocy4apcTBeHHOW cTaHgap-
Tusaumm yctaHoeneHsl FOCT 1.0—92 «MexrocygapcTBeHHas cuctema craHgaptusaumn. OCHOBHbIE Nonoxe-
Husi» uFTOCT 1.2—97 «MexrocynapcTeeHHas cuctema ctaHgapTusauun. CtaHgapTbl MEXrocyaapCTBEHHbIE,
npasura U pekoMeHgaL M No MexrocyfapcTBeHHON CTaHaapTusauunu. Nopsaok paspaboTky, NpUHATUS, Npu-
MEHEeHUs!, OBHOBIEHUS U OTMEHbI»

CBepneHuA o cTaHaapTe

1 NOArOTOBJIEH OTkpbITEIM aKkLMOHEPHbIM 06LLecTBOM «HayuyHo-UccnenoBaTensCkMin UEHTP KOH-
TPOMSA U AMArHOCTUKU TEXHUYECKUX CUCTEMY» Ha OCHOBE COGCTBEHHOIrO ayTeHTUYHOIO Nnepesoaa ctaHzapTa,
yKa3aHHoro B nyHkTe 4

2 BHECEH NoccrangapTom Poccun

3 MPUHAT MexrocygapCTBeHHbIM COBETOM MO CTaH4ApTM3auMu, MeTponorum u ceptudurkauymm (npo-
Tokon Ne 22 o1 6 Hosbps 2002 r.)

3a npuHsATHUE NporonocoBarnu:

KpaTkoe HaumeHoBaH1e CTpaHb! Kop cTpaHbt CokpalleHHOe HauMEHOBaHWE HaLWOHabHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no cTaHaapTUsaLumn
AszepbaimkaH AZ AsrocctaHgapT
ApmeHus AM ApwmroccTaHaapT
Benapycb BY "occraHpapT Pecny6nuku Benapych
KasaxctaH KZ [occtaHgapT Pecnybnivkn KasaxcTaH
Kblpreisctan KG Kbipreiactanpgapt
MongoBsa MD Mongosa-CtangapT
Poccwiickasa ®epepauus RU ["occTtaHgapT Poceunn
TamKukucTaH TJ TapxvkcTanaapTt
TypkmeHucTaH ™ nasroccnyxba « TypkMeHcTangapTnapbi»
YkpaunHa UA "occTaHpapT YKkpanHbl

4 Hacrosawuii ctaHgapT sBnseTcs MoanuLMPOBaHHBIM MO OTHOLIEHUIO K MEXOYHAaPOAHOMY CcTaHaap-
Ty UCO 10814:1996 «Bubpauus. ogBepKeHHOCTb W YYBCTBUTENbHOCTb MaluMH K AaucbanaHcy»
(ISO 10814:1996 «Mechanical vibration — Susceptibility and sensitivity of machines to unbalance»).

CreneHb cooTBeTCTBUA — MoagucuumposaHHast (MOD).

Hacroswuii ctangapt ngeHtuded FOCT P 51498—99

5 Mpukasom PegepanbHOro areHTCTBa MO TEXHUYECKOMY PEryrMpoBaHuUio U MeTPOosIorMn oT 24 anpens
2007 r. Ne 82-ct mexrocyaapcteeHHbi ctaHgapT FOCT 31186—2002 BBefieH B feCTBUE B Ka4ecTBe Hauuo-
HanbHOro ctaHgapta Poccuickoin ®enepauun ¢ 1 Hosi6pst 2007 r.

6 BBEJEH BIMNEPBbIE

UHopmayus o eeedeHuu e delicmeue (npekpaujeHuu delicmeusi) Hacmosiue2o cma+Hdapma nybnuxy-
emcs 8 ykazamene «HayuoHarnbHble cmaHdapmbi».

Unpopmayus o6 usmeHerusix Kk Hacmosiwemy crmaHdapmy nybnukyemcs 8 ykazamene «HayuoHansHble
cma+Hdapmei», & MeKkcm uameHeHull — e UHGOPMaUUOHHbIX yKkazamernsix «HayuoHanbHbie cmaHdapmei».
B cnyyae nepecmompa unu ommeHs! Hacmosiuwe20 cmaxHdapma coomeemcemeyrouwas uHgpopmauus 6ydem
onybnukoeaHa 8 UHGhOPMaUUOHHOM yKka3amerne «HayuoHanbHble cmaHdapmbi»

© CrangaptuHdopm, 2007
B Poccuiickoii ®egepaunn HaCTOALLMI CTaHOAPT HE MOXET ObITb MOJTHOCTLIO UITW YACTUHHO BOCNPOU3Be-

[eH, TUPaXWUPOBaH M pacnpoCTPaHEH B KayecTBe 0huuManbHOro nigaHua 6es paspelerus GenepanbHOro
areHTCTBA Mo TEXHUYECKOMY PEryrinpoBaHuio U METPONoruu
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BBepexue

banaHcupoBka poTopa, npoBoaguMast Ha CTaguyM U3roTOBNEeHNS MaluH (HanpumMep, B COOTBETCTBUMN C
MOCT22061—76 unu"OCT NCO 11342—95), 06b14HO 06ecnednBaeT Nony4eHme npmemrie Mbix ypoBHen su6-
pauum MaLlWHbI B NPOLECCe ee 3KCTyaTauun, eCnm oTCYTCTBYIOT Apyrue UCTOHHUKW BUGpaumMm noMumo aucba-
naHca. Ho ecTb M MCKIoYeHUs, Korga MallivHa npu BBOAE B JKcnnyaTauuio TpebyeT OOoMoSHUTENbHON
6anaHcupoBsku. boree Toro, B npoLecce aKkcnnyaTauum MaLlnHbI Bpems OT BpeMeHMU, a TO U JOCTaTO4HO 4acTo,
MOXET NoSABMNATLECA He06X0aMMOCTb yeTpaHeHus aucbanaxca.

MpuunHO noBbILLEHHOW BUGpaLMI MaLUWHBI NPY BBOAE B SKCMSyaTauuio MOXeT BbiTb HenpasuibHO Npo-
BeAeHHasi 6anaHcuMpoBka poTopa UM NOrpeLiHoCTyU B ero cbopke. Ho MoXXeT oKkasaTbCsi M Tak, YTO NPUYUHOM
ypesmepHon BUBpaLun cobpaHHON MaLUUHbI SIBNAETCH €€ MOBbLILWEHHAs YyBCTBUTENLHOCTb K HebonbLunm
ocTaTouHBIM AUcbanaHcam, 3HaueHUs KOTOPbIX YKITaAbiBaloTCS B 0ObI4HbIE Npeaenb! LOMyCKOB.

Mpwu 06HapyxeHW NOBLILLIEHHO BUBpaLmu nepsast MONbITKa ee yCTpaHEeHWUs 3a4acTyio COCTOUT B NpOBe-
LeHuun 6anaHCuUpoBKM Ha MecTe akcnnyaTauyun. Ecrnv npu aTom ygaeTtcsa ycTpaHutb BUOGpauuio ¢ NOMOLLbIO
OTHOCUTENbLHO HEeBOMbLUMX KOPPEKTUPYIOLWKMX Mace, 3TO CBUAETENbCTBYET O BbICOKOW YyBCTBUTENLHOCTH
MalLluHel k aucbanaHcy. Takoe MmoxeT 6bITb, HAaNpUMep, B cny4asx, koraa paboyas ckopocTb MalmnHbl 6rm3ska K
€€ pPe30HaHCHOW CKOPOCTHM Nk ecnu gemMnduposaHue konebaHnin B KOHCTPYKUMM MALUMHbI HEBEJUKO.

Ecnu malumnHa ¢ BbICOKOW 4yBCTBUTENBHOCTLIO K AUcbanaHcy obnagaeT kK TOMy e 1 NOBbILEHHOW Noa-
BEPXEHHOCTbLIO K U3MEHEeHMIo gucbanaHca, Takas MalwunHa MoxeT noTpeboBaTh 4acToro nposegeHust 6anaH-
CUPOBKM Ha MecTe ee akcrnnyaTtauuu. [NpuunHoOn nameHenus gucbanaHca MoryT ObiTb, HANpMMep, U3HOC
3MEeMEeHTOB MaLUWHbI, U3MEHEHWe TemnepaTypbl, Macchbl, XeCTKOCTU U AeMNUPyIOLWNX CBONCTB MalUUHLI B
npouecce ee paboThl.

Ecnu B npouecce akcnnyataunu gucbanaHc MaLvHbl, TaKKe Kak 1 gpyrue ycriousi ee paboTel, COXpaHsi-
OTCS NPAKTUHECKU HEU3MEHHBIMU, OCTATOYHO NPOBOAUTb TONBKO HE3HAYUTENbHYIO AONONHUTENBHYIO GanaH-
CMPOBKY, COBMELLAEMYIO C APYrMMU PEMOHTHBIMU paboTamu Unu npoueaypammn TEXHUHECKOro 06CnyxXunsaHus.
B npoTvBHOM criy4ae MOXeT BO3HWUKHYTb HEOBXOOAMMOCTb BHECEHUSS U3MEHEHUI B KOHCTPYKUUWIO MaLUWHbI,
KOTOpbIe MO3BOMAT U3MEHUTL 3HAYEHNE ee Pe30HAHCHOW YacToTbl, AeMndupylowmne CBONCTBa UNu apyrue
napameTpsl. Takum oBpasom, nons3oBaTesto Heo6XoANMO 3HaTb, KaKoe 3HAYEeHNE HYyBCTBUTENIBHOCTU MaLUX-
Hbl K gucBanaHcy SBNsieTcs 4onyCcTUMbIM.

B HacTosilwem cTaHgapTe npegnonaraetcs, 4To Bubpauusi Ha 060poTHOIN YacToTe obycnoBrneHa Tonbko
HeypaBHOBELLEHHOCTLI0 MallnHbl. CriegyeT, 0gHako, MMeTh B BUAYy, YTo noMumo aucbanaHca Ha Bubpauuio
MaLl VHbI, B TOM Y1Cne U Ha 060POTHOW HacToTe, BNMSIET MHOXECTBO APYrnx hakTopoB, HAaNnpUMep NorpeLHoc-
TU U3roTosreHus n c6opku. YyBCTBUTENLHOCTb MALLUMHBI KO MHOTUM M3 STUX NMOrpeLuHocTen 6nmnska K YyBCTBU-
TEeNnbHOCTU K gucbanaHcy u MoxeT ObiTb YAOBNETBOPUTENbHO OMMCaHa C MOMOLLbLIO NOCNeaHeN, OAHaKo
paccMOTpPeHWe BCeX UHbIX AedekToB, MOMUMO AucbanaHca, BoIXOAUT 3a paMKW HAaCTOSALLEero ctaHaapTa.

Kpome Toro, 4yBCTBUTENBHOCTL MALLKHDI K AUCOanaHcy MOXeT U3MEHATLCS B npouecce ee paboTbl. 1o
3aBUCUT OT KOHCTPYKTUBHBIX 0COBEHHOCTEN MaLlUWHbI, B TOM YUCIIe OT CBOMCTB ee Onopbl U hyHAameHTa. 3Tn
CBOWICTBA MOTYT U3MEHSAITLCSI CO BPEMEHEM B pesynbTaTe AelCTBUS MPOLEeCCoB M3HOCa M obpa3oBaHus Tpe-
WuH. MogansHble XxapakTepUCTUKM HEKOTOPbIX TEMNOBLIX MalWWH, OCOBEHHO C NOAWMMHUKAMU CKOMbXEHUS,
M3MEHSIIOTCA B 3aBUCUMOCTM OT 3KCNTyaTaLuMOHHbIX TapaMmeTpoB (4aBneHne utemnepaTypa napa, Temnepary-
pa macna v np.). Ons anekTpu4ecknx MallnH Ha XxapakTep BUGpauunv okasbiBaloT BNUSHUE ApYrie napaMeTpbl,
HanpuMmep 3HaveHne cunel Toka Bo3byxaeHusi. Bece atn acdekTbl, Tpebylolime ansa nx BoISBNEHUS NpUMeHe-
HWUS AnarHoCTUYeCKnX Npoueayp, B HACTOsILLEM CTaHAAPTE HE pacCMaTPUBAIOTCS.
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M E XTI OCYAAPGCTUBETUHHUBbB # CTAHOAPT

Bubpauus
NOABEPXEHHOCTb U HYBCTBUTEJIbHOCTb MALLUUH K IUCBANAHCY

Vibration.
Susceptibility and sensitivity of machines to unbalance

Darta BBegeHusa — 2007—11—01

1 O6nacTtb NnpMMeHeHuUs

HacTtoswwuii cTaHgapT ycTaHaBnMBaeT MeToAbl OnpeaeneHus 4yBCTBUTENbHOCTY MaLUUH k gucbanaHcy,
a Takke OUEHKM CTeneHn BnnsocTn sKkenyaTauMoHHOM CKOPOCTU MaLUKHBI K €8 PE30HaHCHbBIM CKOPOCTAM.

B HacTosilieM cTaHgapTe npusBefeHbl pekoMeHZauny no NPUMEHEHUIO YNCIIOBbIX 3HAYEHUA YyBCTBU-
TENbHOCTU B PSAAE NPAKTUYECKUX Cry4Haes.

HacToswwmii cTaHgapT ycTaHaBnMBaeT KnaccudukaLmMio MaLllMH Ha rpynnbl B 3aBUCUMOCTU OT NoaBep-
XKEHHOCTU MalUWH aucGanaHcy 1 yKasbiBaeT 3HaYeHNUst MOAaneHON Y4yBCTBUTENBHOCTH K AncGanaHcy, xapak-
TEPHbIE ANA MaLUWH KXo rpynnel. 3TV 3HAYEHMSI MPUMEHSIIOT AN MaLWWWH, Y KOTOPbIX UMeeTCs MO0 oauH
pe3oHaHC B paboyvem gnanasoHe 4acToT, b0 HeCKOSbKO PE30HAHCOB, pa3HEeCEHHbIX Mexay coboi gocTaTou-
HO wupoko (6oriee Yem Ha 20 % 4acToTbl Pe30oHaHca).

MprBeaeHHbIe 3HAYEHUSI HYBCTBUTENLHOCTY HE NpegHa3HaYeHbl 415t UCTIONb30BaHWS B KavecTse yCno-
BUIA NPUEMKI MALLWH, @ CIy>KaT TOMBbKO AN yKa3aHusi TOro, kak u3bexaTtb, C O4HOW CTOPOHBI, NOBbILLIEHHOW BUG-
POAKTUBHOCTU MaLUUHBI, @ CAPYroN — 3aBblLUeHHbIX TpeboBaHui k nnasHoCcTU ee paboTel. OHU MOTYT CNYXWUTb
TaKKe OCHoBaHWeM AN nposeaeHus Bonee noapobHbIX UccnegoBaHUiA, HaNPUMEP B CNy4Yasix, korga Heo6xo-
AUMO YTOYHUTL 3HAYEHUE YYBCTBUTEIEHOCTU KOHKPETHOW MaLLMHBI.

BeinonHeHWe pekoMeHgauunin HacTosILLEro CTaH4apTa B OTHOWEHNW YyBCTBUTESIbHOCTU MaLMHbI K ANUC-
GanaHcy no3sonsieT OXuaaTh, YTO BUGpaLMa MallnHbLI HE MPEBLICUT yCTAHOBNEHHbIX Npeaenos. OgHako Heob-
XOOMMO UMETb B BUZY, YTO B MALUUHE CYLLECTBYET MHOTO APYrMX UCTOMHUKOB BUBpaLUK, KOTOPbIE B HAaCTOALLEM
cTaHgapTe Ha paccmaTtpuBaloTcs.

2 HopmatusHblie CCbINKKU

B HacToswem cTaHaapTe UCMOMb30BaHbI CChINKM Ha CrieayioLive CTaHaapThi:

FOCTUCO7919-1—2002 Bubpauus. KOHTPOMbL COCTOSHWUS MaLLIVH MO pe3yribTaTam U3MepeHuii Bubpa-
Uun Ha BpaLanLwmxcs sanax. Obwue tpebosaHus

FOCTMNCO 10816-1—97 Bubpauus. KOHTpOnb COCTOAHUA MaLLWH NO pe3ynbTatam U3mepeHuin subpa-
LMK Ha HeBpalyawLwmxes Yactax. Obwme TpebosaHus

FOCTNCO 11342—95 Bubpauus. OueHka kayecTsa 6anaHCMpPOBKU TMBKUX pOTOPOB

FOCT 19534—74 banaHcupoBKa BpalarLwuxcs ten. TepMuHbl

FOCT22061—76 MalunHbl M TeXHUYEecKkoe obopyaoBaHmue. CucTema KnaccoB TOYHOCTM BanaHCMpoBKL.
OCHOBHbIE MNONOXeHUs

FOCT 24346—80 Bubpauwus. TepMuHbl 1 onpegeneHns

UsnaHue obmumansHoe
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3 OnpepeneHun

B HacTosiwem ctaHgapTe npumeHsoT TepmMuHbl o FTOCT 19534 nFOCT 24346.

Kpome Toro, B HACTOSALWEM CTaHgapTe NPUMEHSIIOT CneayoLne TePMUHbI C COOTBETCTBYIOW UMK onpeae-
TIeHUsIMU.

3.1 noaBepXeHHOCTb AucbanaHcy: XapakrepucTuka, CBs3aHHas ¢ BEPOSTHOCTLIO TOro, YTo aucha-
NaHC MaLUUHbI MPETEPNAT B YCIOBUSX 3KCNNyaTauuy nog Bo3neUCTBMEM BHEWHUX (hakTOPOB 3HAYMTENbHbIe
N3MEHEHWSs B TEYEHME OnpeaereHHoro nepmuoga BpemMeHn.

3.2 yyBCTBUTENbHOCTL Kk AncbanaHcy: Mepa BMGPaLIMOHHOrO OTKNNKA MALUUHBI HA U3MEHeHWe Auc-
GanaHca.

3.2.1 nokKanbHasa YyBCTBUTENILHOCTb S; ,: OTHOLIEHME MOAYNS N3MEHeHUs: BekTopa Bubponepeme-
LLeHUS Ut BUGPOCKOPOCTU B 3agaHHOM ANOCKOCTH nU3MepeHuin K Moaynio n3meHeHus aucbanaHca B 3aaHHON
MIIOCKOCTU pOTOpPa Ha 3a4aHHON CKOPOCTU BpaLLEHMST.

MpnmeuvaHus
1 JokanbHyto 4yBCTBUTENBHOCTL ONPEAEenalT No popmyne

_1AS ]
= ()
AU,
roe| A §k | — nameHeHne rapMoHuKu BuGpaLum o60pOTHOM YaCTOThl B NNOCKOCTY K;

|A U, | — v3meHeHne gucbanaHca nyTem ycTaHOBKM NPOBHOTO rpy3a (unn Habopa rpy3oB) B MOCKOCTH 7 poTopa.
2 JlokanbHy YyBCTBUTENBHOCTb YACTO HAa3bIBaIOT KOIPDULMEHTOM BNUAHNA. STO pa3MepHas BenuumHa.

3.2.2 moAanbHas HyBCTBUTENTbHOCTL M,: OTHOLIEHWUE M3MEHEHNS BEKTOPa MOAArbHOro nepemMetiie-
HASE K U3MEHEHWI0 MOLAamnbHOrO 3KCUEHTpUCUMTeTa (OTHOLWEHWe moganbHoro gucbGanaHca K MoaarbHOW
macce).

MpumeuvaHus

1 LaHHas Benn4vHa senseTcs 6e3pasmepHoOn.

2 Ha npaktuke npuv onpegeneHnyn mMofanbHON YyBCTBUTENLHOCTH cnepgyeT obpailjaTe BHUMaHWE Ha KOPPEKTHoe
BblerneHne HyXHblX Mog BuGpauun.

3 B cnyuae Bo3byxaeHus BuGpaunm BCNeacTBNE HeypPaBHOBELEHHOCTM MaLLMHbBI MOAanbHYI0 YyBCTBUTENBHOCTb
LNs MoZbl N ONPeaenstoT No hopmyne

(=)
M, = n 2 ) (2)

rae () — CKopoCTb BpaLeHnsi potopa, MUH ',
®, — CKOPOCTb N-T0 PE30HaHca (B OTCYTCTBUM AeMNPUPOBaHUS), MUH;
€, — koaprUMEHT geMnupoBaHuna ans n-n Moawil.

Ecnu ckopocTb BpalleHns paBHa pe3oHaHCHON CKopocTu, To M, pasHa 1/(2C,). B criyqae manoro aemnuposaHns
3Ta BenuuMHa onpegenseT makcumManbHoe ycunernue Bubpaluum Ha pe3oHaHce, HasbiBaeTcs KoathULMEHTOM yCUNeHns
Ha pesoHaHce (Mnm Jo6pOTHOCTLIO) M 0603HavaeTca Q,,; AaHHAsA BENUUMHA 3aBUCUT TOMBKO OT YPOBHSA AeMNUPOBaHus B
cucreme.

4 MoganbHylo YyBCTBUTENbHOCTb MHOTAA HA3bIBAOT KO DULIMEHTOM YCUNEHUss BUOBpaLum 4nst Mogbl Nn.

4 Knaccudgpukaumsa MawimMH No CTENEeHU UX NOABEPXKEHHOCTU gucbanaHcy

4.1 OOwume NONoOXeHus

B cooTBETCTBUM CO CTEMNEHBLIO noaBe PXKeHHOCTU MaLUunH TOro U MHOTo Kracca K USMeHeHU ,qwcGanaH-
ca B npouecce aKcnnyaTaunm nx OTHOCAT KOAHOW U3 TPYNN MaLLWH, yka3aHHbIx B4.2—4 .4 . Tlpn aToM npeAanona-
raeTcsl, YTO MalUUHbI O4HOTO Ktacca 6yayT OTHECEHbI Mo JaHHON krnaccudukaummn K O4HON rpynne U Arns MatiuH
OaHHOro knacca 6yayT ycTaHOBMEHbI AOMYCTUMbIE 3Ha4YeHWS YyBCTBUTENBLHOCTY K AncbanaHcy cornacHo pas-
peny 5. OgHako Heo6xoguMo nMeTh B BUAY, YTO U3MeHeHue gucbanaHca MatluHbl B poyecce ee aKeryara-

2
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UMM MOXeT ObiTb CBSI3AHO He TONBbKO C KMAcCOM MalUMHbI UITM BbIMOMHSIEMbIMUA €10 TEXHONOTMYECKUMN
onepauusiMu, HO Takke 1 ¢ gethekTaMu M3roTOBNEHNS MaLlLWHbI, HaNpuvep:

- MOBbILIEHHBIMU 3a30paMun NO NOCAAO4HBIM MECTaM geTarei poTopa;

- HegoCTaTOYHbIMU TEMMNOBLIMU 3a30paMUN MEXAY HacaAHLIMU AeTansiM1 poTopa;

- HW3KOW }apomnpo4HOCTbIO, NPUBOASALLEN K OCTaTO4YHbBIM AedopMaLiMsiM POTOPOB, paboTaloLmnX B rops-
Yell cpefe, BCreACTBMeE Nonsy4yecTu;

- TeMnepaTypHOW HecTabunbHOCTLIO MaTepuana poTopa, npusoasLiein k gecdopmann paBHOMEpPHO
HarpeToro poTopa;

- 3allemieHnsaMU, 3aegaHnsaMu U apyrumun gedektamu, CBAA3aHHBIMU C TEMITOBbIMU NepeMeLLeHNsMN B
MOABWKHBIX COEANHEHNAX KaK B pOTOPE, Tak M B ONOPHON cucTeMe;

- TEenrioBol acCUMMeTpUen oxnaxaaeMelX POTOPOB 3MTEKTPUHECKMX MaLLIUH.

HaHHble gedektsl MOryT 6bITh NPUCYLLN HE KNAcCy MAaLUWH B LEIIOM, @ KakOMy-HUGY[b KOHKPETHOMY
obpasuy. oaToMy, ecnun N3BeCTHO, YTO MaLLWHBI OAHOTO KItacca MOTryT pPasnuyaThCsi MO CTeNneHn Ux noasep-
XEHHOCTV 3MeHeHnAM gncbanaHca B npouecce 3kCnnyaraumu, uernecoodbpasHo NpoBecT AONONHUTENbHbIE
uccrnegoBaHnUsa CornacHo NPUIOXEHUIO A, NOCHe Yero NPUHsSITL peLlieHne O BO3MOXHOCTUY IKCnyaTauun mMa-
LUWHBI.

4.2 I'pynnal. Huskas nogBepxeHHOCTL

Onst MawWnH SaHHOM rpynnbl XapakTepHa HU3Kas BEPOSATHOCTb MOABIIEHUS 3HAYUTENbHOTO N3MEHEeHNs
avcBanaHca B npouecce ux akcnnyaTauun. O6bIMHO Takue MallMHbI UMEKT POTOP, Macca KOTOPOro Besnka no
CpaBHEHWNIO C MACCOW Hecylero kopnyca, paboTaioT B YCNOBUSIX YUCTON CPefbl, MMEIOT He3Ha4YUTeNbHbIN
U3HOC, a U3MeHeHUs1 HhOPMbl POTOPA BCINEACTBME USMEHEHUSt TeMMNepaTypPbl MUHUMATbHbIE.

Mpumepsl: Banbl GyMarogenaTtenbHbiX MallMH, NevYaTHbIe Barbl, BbICOKOCKOPOCTHbIE BAaKyyMHbIE Ha-
COCbl.

4.3 Ipynnall. CpeaHss nogBepKeHHOCTb

[nst MaLWuH AaHHON rpynnel XapakTepHa cpeaHsisi BEPOSITHOCTL MOSIBIIEHNUS 3HAUUTENbHOIO N3MEHEHUSE
avcBanaHca B npouecce ux akcnnyatauuu. PoTop Takmx mawinH MoxeT 6bITb NOABEPXEH 3HAYUTENbHBIM Nepe-
nagam TemnepaTypbl UM yMepeHHOMY U3HOCY.

Mpumepel: Hacocel, paboTarLune B HYUCTBIX CPEAAX, SKOPb SMEKTPUYECKOW MaLUWHbI, Fa30Bbie U NapoBbie
TYpBUHbI, HeGonbLLME NPOMBILLNEHHBbIE TYypGoreHepaTopsl, Typ6OKOMAPECCOpbI.

4.4 Ipynnallil. Boicokas noaBepXXeHHOCTb

[Onst MaLuH AaHHOR rpynnbl XapakTepHa BbICOKan BEPOSTHOCTb NOSBMEHUS 3HAYUTENbHOIO U3MEHEHNsE
aucbanaHca B npouecce Ux akennyatauuu. K Takmm MalluHaM OTHOCATCS: BO3OyxoayBKu, paboTaiotiue B cpe-
e C OCaXOawLlWUMNUCs YacTuuamMu, Hacockl, paboTaowmne C rps3HbIMA XKUAKOCTAMU, POTOPLI, Y KOTOPbLIX
HabrogaeTcs BbICOKUIA U3HOC UK paboTaroLuye B KOPpOo3upyoLLei cpeae.

Mprmepsbl: LEHTPUDYU, BEHTUNATOPDI, LUHEKOBbIE KOHBENEPbI, MONOTKOBbLIE MESTbHULIbI.

5 MopanbHasa YyBCTBUTENbHOCTbL

5.1 Knaccbl moaanbHOW YyBCTBUTENBbHOCTM OTA A0 E

Ha pucyHkax 1—3 nokasaHo pasbueHue Ha kraccel MOgansHON YyBCTBUTENBHOCTU B COOTBETCTBUM C
hopmyroit (2) ans paboynx CKOPOCTEN, NexaLlmx B OKPECTHOCTM Pe30HaHCHOR CKOPOCTM MaLUMHBbI. IMpaHuULbI
[AMana3oHOB 3aBUCAT OT TOTO, K KAKOW rpynne OTHOCUTCSt MallnHa B COOTBETCTBUM € knaccudukau e no nog-
BEPXXEHHOCTW N3MeHeHnaM aucbanaHca (418 04HOMo 1 TOro Xe Kracca YyBCTBUTENbHOCTY OMYCTUMBIA KO-
duumneHT gemndpuposaHus onsa mawuH rpynnet [l 6ygeT Huxe, Yem s MawuH rpynns | ).

Kak npaBuno, ycTaHOBMEHHbIM Knaccam H4yBCTBUTENbHOCTM COOTBETCTBYIOT OXMAAeMble YCroBus pabo-
Tbl MaLUWUHBI, KaK nokasaHo B Tabnuue 1.

Mpumepsl UCNOMbL30BaHUS rPaduKos, U30OPaxKeHHbIX Ha puUcyHkax 1—3, npusBendeHbl B NpuUnoxe-
Hum B.
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PucyHok 3 — Knaccbl mogansHoi uyBCTBUTENbHOCTY OT A A0 E and mawuH rpynnsi 11

Ta6nuuya 1
Knacc moganbHOW YyBCTBUTENBLHOCTH Oxupaembie ycrnobusi paboTbl MalUWHbI

A — oY4eHb HU3Kan YyBCTBUTENbHOCTb MnaBHbIfi Nepexoa 4vepe3 Pe3OHaHCHYK CKOpOCTb; TPYAHO pas-
nu4aemblin pe3oHaHC

B — Hu3kasa 4yBCTBUTENBHOCTH MNnaeHas paboTa, Hu3Kkas n ctabunsHas BuGpaunsa

C — cpepfHas YyBCTBUTENMBHOCTD JonycTnmMasn, yMepeHHasa n crnerka HecTtaunoHapHas snépaums

D — BbicOKas 4yBCTBUTENMbHOCTb YyscTBuTenbHa K gucbanadcy; moxet noTpebosatb npoBegeHus
perynspHon JOMoNHUTENbLHON 6anaHCUPOBKM HA MECTE YCTaHOBKU

E — oueHb BbICOKasa 4yBCTBUTENLHOCTb Cnuwkom vwyBCcTBUTENMbHA K AncbanaHcy; paboTy B Takux ycrosusix
cnepyet usberatb

5.2 AHanu3 pa60Tbi MaLUHbLI B COOTBETCTBMM C KITaCCOM €€ MOAANIbHON YYBCTBUTENbHOCTH

5.2.1 Hanbonee GnaronpustHeIM Arist paboThl MaLUMHBI ABNSETCS Kiacc A, 04HAKO C y4eTOM BO3MOX-
HOCTEN peannsaunn gaHHbIX yCriosun paboTel MallMHbL U ee CTOUMMOCTM MOXET okasaTbcs Gonee Lenecoob-
pasHbIM paboTaTb ¢ 6oree BbiICOKMMU 3HAUEHUSIMU MOLANbHOW YYBCTBUTENBHOCTU.

5.2.2 Ons MawwH C BbICOKUMU pabounmmn xapakTepuctukamu (Hanpumep ans Tex, KoTopble UMEIoT
KOPOTKUI MHTepBan MeXay LUKIaMu NiaHoBOro TexHu4eckoro o6cnyxusaHus) gonyckaercsi pabota c 6onee
BbICOKMMM 3HAYEHUSIMU MOZANbHOW HYBCTBUTEITLHOCTH.

5.2.3 MauwwHbl, Ans koTopbix BanaHCKpoBka Ha MecTe 3KCnnyaTaumu HenpakTuiHa U SKOHOMUYECKK
HEeBbIrOAHA, 4OTKHBI UMETE 6onee HU3KUE 3HaYeHUA MO4AaNbHON YYBCTBUTENBEHOCTH.
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5.2.4 Huskas 4yBCTBUTENBHOCTL HE AAET rapaHTuM TOro, YTO BCE HYacTu MaluHbl 6yayT nmeTb Bubpa-
LMI0, He NPEeBbILLAIOLLYI0 YCTAaHOBIEHHbIE Npeaernbl (CM. pasaenst 7 u 8).

5.3 [BMmxeHue poTopa c yCKOpeHuem

Bonee BbiCOKME 3HaYEHUS MOAANbHON YYBCTBUTENBHOCTU J0MYCKaOTCS ANS MaLWH, KOTOPbIE BO BpEMSI
paboTbl GLICTPO NPOXOAAT 06IACTU PE30HAHCHBIX YacToT, TakK YTO BUOPALMOHHBIA OTKINMK KOHCTPYKUUU HE
yCneBaeT pasBUTLCS [0 BbICOKWUX 3Ha4eHUi. [ToBbILLEHHbIE 3HaYeHNs MO4anbsHOM YyBCTBUTENBHOCTU MOTYT
Takxke ObITb NpMeMeMb! 4515 MaLUWH, U3MeHeHWs paboyei CKOPOCTM KOTOPbIX CBA3AHbI TOMNBKO C UX MYCKOM U1
OCTaHOBOM, BbINOMHAEMbIM 4OCTAaTOYHO PEAKO.

Ha pucyHke 4 nzobpaxeHsl TeopeTudeckune Kpubie i kornebarensHbIX CUCTEM C OAHON CTEMEeHbIO CBO-
60abl, NoKasbiBaLWMe, Kak yMeHbLUaeTC MOAaribHas YyBCTBUTENBbHOCTE C POCTOM YCKOp€eHusi potopa. OgHa-
KO Ons Hanbonee 4acTo BCTPEUAOLNXCS HA NPaKTUKE YCKOPEHUA 3TOT 3hheKT HE3HAYUTENEH U UM MOXHO
npeHebpeyb.
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MaMepeHHoe 3HaueHue koadduuMeHTa aeMndupoBaHust n-1 Moabl

[ l | 1 I
@ 10 5 33 25

MamepeHHoe 3HaYeHWUe YyBCTBUTENLHOCTU ANA MOCTOSHHOM CKOPOCTU BpallieHusl poTopa

- yCKOopeHue
————— - 3aMEANIeHNE
a=A/w? = constant; A — yrnoBoe yckopeHue, c—2

PUCYHOK 4 — YMeHbLEHME MOAansHOR HyBCTBUTENbHOCTH C M3MEHeHneM koadduumeHTa
AeMndrpoBaHns 1 YCKOpeHeM potopa

3 ekt yMeHbLUEHWS 3HAYEHUS MOAATEHON YYBCTBUTENLHOCTU NPU ABWKEHUN C yCKOPeHUem cneqyeT
OUEeHUTL A0 TOro, Kak obparyaTbes K pucyHkam 1—3 (KpUBbIE Ha 3TUX PUCYHKAX MPUMEHUMBI TONBKO ANs poTo-
POB, ABMXYLUMXCS C HEGOMNbLUMM YCKOPEHNEM), C yHeTOM CrieyoLnX MOMEHTOB:

a) npegnonaraeTcs, YTo MaLUWUHa NpoxoauT 06racTe pe3oHaHca ¢ NOCTOSHHBIM YCKOPeHUEM ABUKEHUS
poTopa;
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6) mMoOanbHY0 YyBCTBUTENBHOCTL OLIEHMBAIOT (MO BO3MOXHOCTU) NMPU CTaLMOHapHOM pexume paboTbl
MaLUMHbI KaK MOXHO BrnKe K 3Ha4eHMWI0 Pe30HAHCHOW CKOpPOCTH;

B) npu GbICTPOM YyCKOPEHUu U 3amearieHnn BpalleHnst poTopa MakcumansHas Bubpauus 6yger B ToT
MOMEHT, KOr4a CKOpOCTb BPALLEHUs OTN4AETCSt OT PE30HAHCHON CKOPOCTU BCREACTBUE 3af4epPXKKN B OTKIINKE
BuGpauuu.

6 3KcnepumeHTaanoe onpegeneHue MoaanbHOM YYBCTBUTENIbHOCTU

6.1 O6wue nonoxeHus

[ns onpegeneHnsi MOAAnNbHON YyBCTBUTEIbHOCTU HEOGXOANMO nonyveHne nHdopmMauun o Tom, Kak
nsmeHsaeTcs Bubpauunsa Ha o6opoTHOM HacToTe B NpoLiecce U3MEHEHMsE 3ToN HacToTbl. OBbIMHO AN 3TOro npo-
BOOAT usmepeHus snbpauum Ha 060POTHON YacToTe B NpoLecce pa3roHa u Boibera. Ecriv npu namepeHunsx
nony4aioT 3HavYeHUa amniuTyasl U hasbl BUGpaumm 060poTHOM HaCTOThI, TO 9TO NO3BONSIET MOCTPOUTL aMNNU-
TyAHO-ha304acTOTHYIO XapakTeprucTuky (anarpammy Harksucra) u onpegenuts napameTpbl gemnduposa-
HUS, KaK yKasaHo B 6.2. Ecnv npu namepeHusix nony4aiT 3HAYEHUsI TONMbKO amnnuTyabl Bubpauuu, To 310
NO3BOMSET NOCTPOUTL aMMUTYLHO-4aCTOTHYH XapakTepucTuky (auarpammy bose) nucnons3osaTe npoueay-
py, OnucaHHyto B 6.3.

MpumMmeyaHune— CyuecTByloT U Apyrue cnocobbl onpeaeneHnst XapakTepucTuk AeMncupoBaHnsl KOHCTPYK-
LMK, HanpuMep B pesynbTaTe annpokCHmMaLym nony4eHHON KpUBO aMINUTYAHO-(ha304aCTOTHON XapakTepUCTUKN NONNHO-
MOM, B KOTOpbIii B ABHOM BuAe BXOANAT KO3DMULMEHTH MogarnsHoro aemnduposaHus. Mpy 3Tom BO3MOXHO nonyveHne
OLIeHOK Jaxe B Cryyae, ecrnv U3MepeHysi NPOBOAUITMCH TOMbKO B OPE30HAHCHON 06nacTy U He 3axBaTbiBan Pe3oHaHC.
OpaHaKo ecnv NOgbLEM XapaKTEPUCTUKMN Y BEPXHEH rpaHuLbl Auana3oHa namepeHuit 6uin oGycrnosneH Hanuunem He 0aHoro,
a aByx unu Gonee BrM3Ko pacnonoXeHHbIX PE30HAHCOB, OLeHKa MOAANbHOTO AeMnPUPOBaHNS MOXET BbiTb NonyyeHa c
BonbLuein NorpeLHOCTbLIO.

6.2 MocTpoeHne anarpammbl HailkBUCTa

Ha pe3oHaHCHbBIX CKOPOCTSIX YYBCTBUTENBHOCTb K AUCHanaHcy CUbHO 3aBUCUT OT 3Ha4YeHus gemndupo-
BaHus. lNockonbky caMmo aeMndupoBaHne MOXET 3aBUCETb OT Pas3nnYHbIX (hakTOpOB, peKOMeHAYeTC s, YTOObI
onpeneneHve 4yBCTBUTENbHOCTU NPOBOAUIIOCH B peuMe paboTbl MalunHbl, MakcuMarnbHO NPUBIIIKEHHOM K
HOpMarnbHOMY pabodyemy pexumy (Hanpumep no Temneparype).

Bo mHorux criyqasx subpauusi Ha ckopocTu, 6rIM3KON K Pe30HAHCHON, NPOSIBNAETCA NPEUMYLLLECTBEHHO B
BUZE COOTBETCTBYHOLENH Moapbl kornebaHui, Tak YTo ee MOXHO NPEACTaBUTL B BUAE OTKIIMKA IKBUBANEHTHOWM
CUCTEMbI C 0HOW cTeneHbio cBoboabl. [Npu aToM xapakTepucTUKM AemnupoBaHnus 1 pe3oHaHCHast YacToTa
n3rnbHbix kornebaHuii MoryT GbiTb NONyYEHbl NOCPEACTBOM M3MEPEHUI BO BPEMS MEASIEHHOrO pasroHa unu
BblGera MaLuuHbl (C HEBOMNbLIUM YCKOPEHUEM).

Cunctema ¢ ogHol cTeneHbo cBoboaLI ONMMCHIBAET N-10 MOAY BUGpaumu; Npn 3TOM CnpaBernvBeo cneayio-
Liee COOTHOLIEeHNe

Q, ~—on s @3)
0, -Q5s
rae Q, — MakcumanbHas MoAaribHas 4yBCTBUTENbHOCTb, paBHas M, Npn CKOPOCTU POTOPA, PaBHOM
pPEe30HAHCHON CKOPOCTU(QL = ®, );
Q45 (MNNQY435) — CKOPOCTBL, NPU KOTOPOIA (hasa konebaHWi CABUHYTa OTHOCUTENBHO KonebaHWuin Ha pe3oHaHe-
HOM CKOPOCTU HA +45°, MuH—".

Mpumep NoCTpoeHWs anarpamMmbl NPUBEAEH B npunoxeHum C.

B HekoTopbix crny4asx dopma KpuBOW AvarpamMmbl HavkeBuCTa MOXET 3HA4YWUTENbHO OTIMYaTLCH OT
OKPY>XHOCTHN BCNEACTBWE TOT0, 4TO B CUCTEME NPUCYTCTBYHOT HECKOMbKO B6/TM3K0 pacnonoXeHHbIX APYr OT Apyra
pe3oHaHCcoB. B 3Tom crny4ae oueHky MoaanbHON YyBCTBUTENLHOCTU MOXHO NOSY4UThb, yCTaHaBMNMBasi Ha poTop
Habop NPo6HbIX rpy30B, Noao6paHHbIX Takum 06pa3om, 4to6bl Bo3byanTe Tpebyemyto mofy Bubpauuu. lMpote-
Aypa nocTpoeHus gnarpammbl HallkBucTa B 3TOM Criyvae NPUMEHSAETCA He K BeKTopy Bubpauuu, a K BeKTopy
Pa3HOCTN MeXAY NCXOOHON BUOpauuen 1 TOW, 4TO NOStyveHa nocne pasmeweHust Habopa npoGHbIX rPy30B.

Ons noctpoeHuns guarpammbl HaitkBucTa MOXHO UCMONL30BATb CUrHanN bl BUGpaL M 060poTHOM 4acToThI
¢ MioBbIX 4AaTYMKOB, KPOME TEX, HTO PACMONOXEHbLI BOMNU3K y3roB Moa n3rnbHbIX konebaHui, 04HAKO AaHHbIE C
AAaTYUKOB, YCTAHOBMEHHbBIX B MECTaX NyYHOCTE, NO3BOMAT NONy4YnTh 605ee ToUHbIe pesynbTaThl.
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1,0 6.3 NocrtpoeHue anarpammbl Boae
Mpu otcytctBUM nHbopmauum o cdase
konebaHwuii, T. €. KOrga UMeeTCs TOSNbKO 3aBU-
s 0.8 CUMOCTb  amnnuTyApl NepeMeleHuss Ha
50,707 = 06OpOTHOIN 4acToTe OT CKOPOCTU BpalLeHUs
e poTopa, koachduuneHT ycunennsa smbpauuu
z 064 Q, MOXHO onpegennTb C MNOMOLbIO Avar-
§ pamMmebl, U306paKeHHON Ha pUCYHKe 5, no cdop-
]
g 04 myne
g Q, =—n, (4)
£ Q, -Q,
(o}
0.2 roe ®, — CKOpPOCTb BpalLeHWUs poTopa, CooT-
BETCTBYIOWAA  MaKCUMasbHOW
0 amMnnutyge subpauuu Sw,7 ;

Q, o, Q) Cropocts 21 M 2z — 3HAYEHNA CKOPOCTH, COOTBETCTBY-
towue yposHio 0,707 makcumarnb-

PucyHok 5 — [lnarpamma boge Ans oueHKM mogansHon HOTO 3HA4EHUS Ha pe3oHaHCe.
4YBCTBUTENBLHOCTH OrpaHn4eH1s No TOYHOCTH AJ1S 4aHHOIo

meToaa MoryT ObITb CBA3aHbl C ManbIM gem-
nupoBaHnem B cuctemMe, UcKaxeHuem dop-
Mbl PE30HaHCHOW KPUBOW BCNEACTBUE BINAHWUS COCEAHUX MOA 1 ApyruMun dbakTopamu. Ecriv BivsaHue Taknx
hakTopoB CyLLECTBEHHO, CriegyeT 06paTuTbea K MeToAy NPOBHLIX rpy30B, ONMCAHHOMY B 6.2.
Ha To4HOCTE OnpeaeneHns MoaanbHON 4yBCTBMTENbHOCTM MOMYT NOBIMATL TAKKEe CKOPOCTL nNepeAayn
OaHHbIX U3MEPUTErbHON annapaTypov U OrPaHN4EHHOCTL YMCIa TOUEK B BbiIGOPKe AaHHbIX.

7 JlokanbHasi HyBCTBUTENbHOCTDb

Bo MHOMMX criyyasix (HarnpumMep Lrist pPOTOPOB C PA3BUTON KOHCOMbHOMN YacTbi0, POTOPOB C OrpaHUUYEHHBIM
3230POM B HEKOTOPbIX CEYEHUSIX, POTOPOB € paboyeil CKOPOCTLIO, GrIN3KON K pE30HAHCY) MHTEPEC MOXET Npes-
CTaBMATb JIOKaNbHasA YyBCTBUTENbHOCTb (KO3hULMEHT BIMSIHUS) AUt pa3HbIX CKOPOCTEN B npegernax pabo-
Yero AuanasoHa, BKiHovast Pe3cCHaHCHbIE CKOPOCTU MaLLMHBI.

3HaueHne nokanbHON YyBCTBUTEIbHOCTH, U3MEPEHHOE Anst [aHHOM MaLLNHbI, 3aBUCAT, MOMIUMO Nnpoye-
ro, OT PacCroNoXeH s MIIOCKOCTU U3MEPEHUI 1 MONOXeHWUs MPOGHOro rpysa BAONb OCK poTopa. ATUM NoKanb-
Hast YyBCTBUTENBHOCTb OT/IMYAETCSH OT MOAAITbHON YYBCTBUTENILHOCTH, KOTOPAsi Ha oNpeaeneHHON CKOpoCTH
BPaLLEHUS UMEeeT eAUHCTBEHHOE 3HAYEHKe.

OOGbI4HO OMNpeernsTs IoKasbHY0 YYBCTBUTENBHOCTL HEOBX0ANMO TONBKO B TEX M3MEPUTESTbHBIX TOYKAX,
LISt KOTOPBIX NPV 3a4aHHON CKOPOCTH BPaLUEHNUS CYLLEeCTBYIOT OrpaHUYeHNs amnnuTyabl Bubpauuu. Moatomy
U3MEPEHHYI0 HYBCTBUTENMLHOCTb B HEKOTOPOI TOHKE U AN HEKOTOPOW CKOPOCTH CrieflyeT OLeHNBaThb, CPaBHU-
Basi e C OTHOLLEHUEM A0 MyCTUMON aMNITYAbI K A0ONYCTUMOMY ancbanaHcy.

M p ™M e 4 aHune— 3HadueHns gonycTumoro aucdbanaHca n AONYCTUMON aMnnUTyAbl MOryT ObIThb OnpeaeneHbl no
FOCT UCO 11342, FOCT UCO 10816-1 (cm. Tarke NTOCT NCO 7919—1). 3HaueHns gonycTumoro ancbanauHca v aonycru-
MO aMINUTYAbI MOTYT ObiTb YCTAaHOBNEHbI TAKXKe NO COrNaLLeHNIo MeXay U3rOTOBMTENEM MalnHbI M noTpebutenem.

B 3aBMCUMOCTU OT IKCMITyaTauNOHHbBIX NAapamMeTPoB MaLLMHbl (pabo4el CKOPOCTH, €8 OTHOLLEHNA K Ppe3o-
HAHCHOW CKOPOCTU U T. [i.) MOXET OKasaTbCs LUenecoobpasHbiM OrpaHNYMTb MaKCUMAarbHYI0 40nyCcKkaeMyio
noKanbHy YyBCTBUTENbHOCTb, BBEAS B BblUEYKAa3aHHOE OTHOLLIEHNE HEKOTOPLIA MHOXUTENb MEHbLUEe eau-
HULbI.

[nst pexxMmoB pasroHa v BbiGera MawvHb! A0MYCKalOTCA, Kak NpaBuno, 3HaveHns Bubpaunmn 6onee Bbico-
Kue, yem ans paboueit ckopocTu. [o3ToMy ANst CKOPOCTEN, OTNINYHBIX OT paboyeir, MOXHO cHuTaTh NpuemMne-
MbIMK Gonee BLICOKME 3HAYEHMS NOKaNbHON YyBCTBUTENbHOCTU, €Crn Npy 3TOM BUOpauMs He npesblllaeT
YCTaHOBMEHHbIX NpeAerbHbIX 3HA4YeHUA.
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8 JkcnepumeHTanbHoe onpeaeneHne NOKanbHOM YyBCTBUTENbHOCTHU

Mpn n3amepeHnsx NokanbLHOM YyBCTBUTENBHOCTU BbIGOP NNOCKOCTEN YCTAHOBKM rpy30B BblGupaeTcs us
coobpaxeHuin yaobctea gocTyna, a Takke U3 yCIioB1S NONY4YEHUsE NPU YCTaHOBKE NPOGHLIX rpy30B Makcumarbs-
HOro OTKNWKa BUBpaLmu Anst 3af,aHHbIX MOZ, M 3ajaHHbIX CKOPOCTEN.

OnpegeneHne NokansHON YyBCTBUTENBHOCTU MPOBOAAT crneayowmm o6pasom.

8.1 NoaroToBUTL MaLLUHY K paboTe B HOPMANbHOM pexume.

8.2 YcTaHOoBUTb CKOPOCTL paboThI(, HAa KOTOPOW JOMKHBI BbITh NpoBEAEHbI U3MepeHnst. OB bIMHO BbIGU-
paloT CKOPOCTb B AnanasoHe pabounx ckopocTel, MakcumansHo 6nnskylo K pesoHaHcHoW ckopocTu. Moaox-
AaTb, NoKa BUBpauuns MalnHb! M Apyrue napameTpbl ee paboTbl AOCTUMHYT YCTAaHOBUBLUUXCS 3HAYEHWUI, nocne
4ero nsmepuTb BUbpauuto Ha 06OPOTHON YacToTe B 3afaHHbIX NNOCKOCTSAX. B npouecce nsmepenuii cnepyer,
Mo BO3MOXHOCTH, NOAAE PKMBATbL MOCTOSHHLIMU CKOPOCTL, Harpy3Ky v 4pyrve napameTpbi, KOTOPbIEe MOryT Oka-
3aTb BNUsiHue Ha BUGpauuio MaluuHGL. ~

8.3 [obaBnTb 0AUHOUHDIN MPOGHEIN rpy3, cospatowmin aucéanaHc A U, , B 3aaHHY!IO r-10 MIIOCKOCTb KOp-

pekunn. Macca rpysa gorkHa 6biTb ocTaTOuHO H60onbLUIoiA, YTOGLI BbI3BaThL 3HAUUTENBHOE M3MeHeHWe Bubpa-
LUK NO CPABHEHNIO C U3MEPEHHOM No 8.2, HO He HACTOIbKO GONbLIOW, YTODLI BbI3BATL NMOSIBIIEHWE OMACHbIX
BMOpauni MalnHbl B npouecce ucnoitaHuin. UHorga BMecTo 0AMHOYHOTO rpy3a [onycKaeTcs yCTaHaBnuBaTh
Habop rpy3oB.

8.4 VamepuTb BUOPALMIO B YCIIOBUSIX, aHAJOrMYHbIX YKa3aHHbIM B 8.2, =

8.5 [nskaxaomn usmepuTeribHOM MIIOCKOCTU BbIMUCIUTL BEKTOPHYIO PAa3HOCTL A S, MexXAy BenyuHamu,

n3mepeHHbIMu cornacHo 8.2 u 8.4. JlokansHblin gucbanaqc S, ,onpeaensioT B pesynbrate feneHns A S, Ha
nsmeHeHve gucbanauca A U,

AS
Si, =25l )
120, |

S, , onpeaeneHo Ans Toi ckopocTy paboTbl MaLLMHLE, HA KOTOPO MPOBOAMUITUCE N3MEPEHNS.
Mpu npoBeaeH U3MepPeHmii cnedyeT yHUTbIBaThL Takue hakTopbl, Kak AUanasoH NMHenHocTu BuGpauuu
1 MOBTOPAEMOCTL PE3YNbTAaTOB U3MEPEHUIA.

9 AHanu3 YyBCTBMTENbHOCTW MaWMHbI K Auc6anaHcy

Ecnu B nonyy4eHun HeO6XxoaMMbIX 3KCepMMeHTarbHbIX AaHHbIX UMEITCS TPYAHOCTH, LenecoobpasHo
NPOBECTU YACTEHHBIV aHaNM13 Ansi TeX MaLLWH, KOTOpbIE B NPOLEeCcce pa3roHa Ui B yCTAHOBUBLLEMCS PEXUMe
paboTbl NPOXOAAT YePEe3 PE3OHAHCHbIE YaCTOThl UK BNIN3KO NOAXOAAT K HUM.

Takoi aHanua TpebyeT UCnonb3oBaHUS MaTEMaTUHECKNX MOAENEN C BKITIOYEHUEM CIIEAYIOWNX AAHHbIX:

a) MacCO-XeCTKOCTHBIX XapakTepuUCTMK poTopa U ero onopel;

6) xecTkocTu u koahdruyneHTa gemncrpoBaHUS NOALWUMHUKOB U YIITOTHEHUIA, SBMSIOLLNXCH PYHKUNS-
MW CKOPOCTW BPALLEHUS;

B) 3Ha4YeHMI COBCTBEHHBIX YaCTOT M COOTBETCTBYIOWNX (hOpM MO korteGaHui;

) pacyeTHbIX 3HA4eHWUN MOAANbHOro AeMndUPOBaHUS;

) pacuyeTHbIX 3HA4YEHUI JOKaNbHOW YYyBCTBUTESNBHOCTU AN 3afaHHBIX TOYEK BAOMbL OCU poTopa u
3agaHHbIX NnockocTen gucbanaHca.

Mpu pacuyeTax gns cooTBETCTBYOWEN Moabl BUGpauum gucbanaHc fomkeH 6biTb OTHECEH K COOTBE-
TCTBYIOLWEN niockocTu. Tak ANsS pac4eTos NepBov MOAbl OH A0MKeH BbiTb OTHECEH K Touke BOnn3n cepeanHbl
nponeTa poTopa, a A1 BTOPOW MoAbl — K Toukam B6n13u KOHUOB poTopa, konebsiowwmmest B npotusodase.
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MpunoxeHue A
(pexomeHpyemoe)

OueHka cTeneHu noaABepPXeHHOCTU MAaLUUH UIMEeHeHUuAM aucbanaHca B npouecce UX 3Kcnnyarauyun

MopBepxeHHOCTbL MalWKnH n3meHeHnsiM aucbananca cnegyeT oueHWBaThb N0 U3MEHeHNaM BUGpaunm 0GopoTHON
4acToTbI:

- B fpouecce Nycka, Harpy>XeHus MaLvHbl M TENNOBOW CTabnnusaunmn (4nNA pasHbiX MaLWNH ANUTENLHOCTL ITOTO
nepmoaa CoCTaBnAeT OT HECKOMbKUX MUHYT O HECKOMbKUX CYTOK);

- B npoLecce 3aAaHHOro nepuoaa IKCrnnyaTauum, cCocTaBnaowWwero, Hanpumep, NONMOBUHY Neproaa Mexay Kanu-
TanbHbIMK PEeMOHTaMK (ANA pa3HbIX MALMH ANUTENBHOCTL 3TOTO Nepuoaa GyAeT COCTaBNATbH OT HECKOMbLKUX AHeR A0
HECKONbKUX NeT).

N3ameHeHne Bubpaunmn, onpeaeneHHoe Kak pasHOCTb COOTBETCTBYIOWMX KOMNMEKCHBIX 3HAYEHWI, OTHECEHHOe K
HEKOTOPOMY NnpeaenbHOMY 3HaYEHWIO, CIYXUT MEpOIl NOABEePKeHHOCTU MaluMHbLI U3MeHeHuio aucbanaHca. MNpu aTom
Heo6xoanMO BbITb yBEPEHHBIM B TOM, YTO Habnogaemble M3MeHeHUs BUBpauuy He 6binu Bbi3BaHbl KAKMMU-NIUGO Apyrumm
hbakTopamu, Kpome nsmeHeHun gucbanaxca.

Mpn Heob6x0AMMOCTM NONy4YEHUsi OLIEHKU NOABEPKEHHOCTU U3MEHEHNAM AncbanaHca KOHKPETHOrO TUna MallumH
YNOMSIHYTblE UCNLITAHUS CNeayeT NPOBOAUTDb, NO KpaHein mepe, Ha 10 oGpasLax MalnH 4aHHOTO TURA.

Npunoxenue B
(cnpaBoyHoe)

Mpumepbt knaccuuKaLmMm MO 3HAYEHUSIM MOAANLHON YYBCTBUTENLHOCTU

B.1 MNpumep 1

MawwHa — rasosas TypbuHa (rpynna ll).

PaBouas ckopocTb — 3000 MuH—", nocTosiHHas.

lMepBas pe3oHaHCcHasA ckopocTe — 2730 MuH— 1,

He4acTble n HeGonbLIMe NO BENIUUNHE YCKOPEHWS.

KoadduuymneHT gemndurposaHna (nony4eHHbI M 9KkCNepuMeHTarnbHo Ha MecTe yeTaHoBkn) — £ =004,

MpunmeyaHune— MNockonbKy pe3oHaHCHasi CKOPOCTb 0UeHb Brinaka k paboyen ckopoCT MaLLVHbI, 4NA n3Mepe-
HUA KO3 hULMeHTa 4emMndrpoBaHNa Gbino Ncnonb3oBaHo 3HaveHne Q, = 12,5 Ha peaoHaHce.

B aaHHom npumepe n, = 3000/2730 = 1,1.

CornacHo pucyHKy 2 MaliMHa OTHOCUTCS K AnanasoHy C (CpeaHsas 4yBCTBUTENbHOCTD).

B.2 Mpumep 2

Ta e MawmHa, Ho pabo4as CKOPOCTL ee M3MEHAETCA CO BpeMeHeM A0 3000 MuH—",

MockornbKy B faHHOM cryvae gnanasoH pabo4vx CKOPOCTEMN BKNIOYaET pe30HAHCHYIO CKOpOCTb, 1y = 1,0.
CornacHo p1CyHKy 2 MalMHA OTHOCMTCA K AnanasoHy E (04YeHb BbICOKas YyBCTBUTENBbHOCTD).

B.3 MNpumep 3

Ta e mMaimHa; Bpemsi, Heobxoamumoe ans yckoperus potopa ot 1000 muH—" go 30000 muH—", ¢ = 1,161 c.
Yrnoeoe yckopeHue A onpegensietcsi no hopmyrne

A =7 (30000 — 1000)/30 x 1,161 =2 615 ¢ 2.
3aTem onpepenaeTca s3HaveHne KoadhdULMEHTa a (CM. PUCYHOK 4):

a :&ﬁzwo*.

(2730 %2 n)z
60

OKenepuMeHTarnbHO NonyJYeHHoe 3HaveHne koadduumnerTa gemndupoeanus =004 (3170 3HaYeHWe NoNy4eHo npu
NOCTOSIHHOMN CKOPOCTU BPaLLEHUs!, PABHON PE30HAHCHOW CKOPOCTU BPaLLIEHNS, UMK NPY NPOXOXAEHUN Pe30HaHCHOW CKo-
POCTU C Mansim YCKOpeHnem).

CornacHo pucyHKy 4 3KBMBaneHTHas MoganbHas 4yBCTBUTENbHOCTb Q, = 6,3 (3KBNBANEHTHBIA KOIMDULINEHT feM-
ncpuposanus = 0,08).

10
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MockonbKy B AAHHOM NpUMepe BHUMaHNe CoOCPeAOTOUEHO TOMBKO Ha TPOXOXAEHUN PE3OHAHCHOMN CKOPOCTH U3rNB-
HbIX kone6aHui, n, = 1,0.

CornacHo pucyHKy 2 npu TakoMm Tune MpOXOXAEHWs pe3oHaHca MallluHa OTHOCUTCH K AvanasoHy C (cpeaHss
YyBCTBUTENbHOCTD).

Mpunoxenune C
(cnpaBouHoOe€)

Npumep nocTpoeHus auarpammsl HalkBucTta

PesynbTartbl UamepeHuii, NPOBEAEHHbIX Ha PasHbIX CKOPOCTSAX, NpuBeAeHb Ha avarpamme Haitkeucta (pucyHok C.1)
netabnuue C.1.

3450 3300 5210
100 3600
3150

40~ 45° 3060

L L L L L L L L 3000 e

20 40 60180 100 120 140 160 18020 X, um
45°

40 2940

807 2850
100-

2790
2550 po

Y, umy

Pucynok C.1 — [lnarpamma Hamksucra, nokasbiBaowas uaMeHeH1e amnnuTyasl n dassl BUGpaumv npy npoxoxaeHum
yepes pe30HAHCHYIO CKOPOCTb

AHanu3 namepeHuii NokasbIBaeT, YTO 3HaYEHNE NePBO pe30HAHCHOMN CKOPOCTK N, paeHo 3000 MuH—1, a CKOpOCTb,
Ha KOTOPOI ha30BbIA YTON n3MeHAeTCA Ha 45°, — 2710 muH—". B coOTBETCTBMM C hOPMYNON (3) MOXHO paccumMTaTh 3Ha-
yeHue koauumenTa yeunenns Q,.

Tabnuua CA

Ny, ! N,

—1
450+ MUH Q,

3000 2710 4,91

Ecnu nepsas n BTopast pe3oHaHCHbIe CKOPOCTH PacnonoXeHbl GrM3ko Apyr K Apyry Unu npu HanoxeHuu kone6axui
OT AAPYINX PE30HAHCOB, NS OLIEHKN MOAanbHbIX TapamMeTpoB noTpedbyioTcs bonee cnoxHole MeToabl aHanusa.

11
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