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Beenenue

BanancupoBKa poTopa, IPOBOAMMAS HA CTAIUH M3TOTOBICHHS MAIIMH (HAIIPUMED B COOTBETCTBUHM C
T'OCT 22061—76 wmu TOCT UCO 11342—95), 06bIuHO 00eCIIEYHBAET MOMYyYEHHE TIPUEMIEMBIX YPOBHEMN
BUOpalliM MAallWHBl B TIPOIIECCE e¢ BKCIUIyaTallid, €CJIM OTCYTCTBYIOT APYyTHe MCTOUHMKM BHOpPAIMH
noMuMo aucOananca. Ho ecTh M MCKIIOUEHMS, KOTJa MalllMHA TPH BBONE B JKCILIyaTAlMIO TpeOyeT
JOTIOJTHUTENIEHOM OaylaHCHPOBKH. Bojiee Toro, B mpolecce SKCIUTyaTallM MAalllMHBL BPEMS OT BpEMEHH, a
TO M TOCTATOYHO YaCTO, MOXKET MOABIATECI HEOOXOMMMOCTh YCTPaHEHHs AucOaIaHca.

IMpuunHOil MOBLIILIEHHOI BUOpALIMM MAIMHBI MIPU BBOJIE B 9KCIUIYaTALIMIO MOXKET OBITh HEMPABWILHO
TMpoBeIeHHAA OalaHCHPOBKA POTOpA WK MOTPEIIHOCTH B ero cOopke. Ho MoXeT oka3aThed M Tak, UTO
MPUYMHOM Ype3MepHOI BUOpaLIMM COOPAaHHON MALUMHBI SBSETCS €€ MOBBIIICHHAs YYBCTBUTEIBHOCTD K
HeOOJTBIIIMM OCTATOUHBIM TUCOAIaHCaM, 3HAUCHHUI KOTOPHIX YKIAIBIBAIOTCS B OOBIYHBIC TIPEIEIEI IOITYCKOB.

ITpu oOHapyXeHUU MOBBILICHHON BHUOpPALlUM TEPBas MOMBITKA €€ YCTPAHEHUS 3aYaCTyI) COCTOUT B
MpoBeNeHUN O0aJlaHCUPOBKU HA MECTe JKCIUlyaTauMu. ECU Mpu 3TOM ymaeTcsi YCTpaHUTh BUOPALIMIO C
TOMOIIBIO OTHOCHTEIBHO HEGOJIBIIMX KOPPEKTHPYIOMIMX MACC, 3TO CBUAETEIBCTBYET O BBICOKOM UYBCTBH-
TEJILHOCTH MAIlIMHBI K AucOanaHcy. Takoe MoxeT ObIThb, HATIPpUMEP, B CIydasix, Koroa paboyass CKOpoCTh
MalllMHBl O7M3Ka K €€ Pe30HAHCHOI CKOPOCTH WM eciiu AeMiipupoBaHUe KoneGaHUiT B KOHCTPYKLIMH
MAIlIMHBI HEBEIUKO.

Ecnu MammHa ¢ BBICOKOM UYBCTBHTEIBHOCTBIO K TUCOAIAHCY 00/IaNaeT K TOMY Xe€ U MOBBIILEHHOM
TIOABEPXEHHOCTHIO K M3MEHEHHUIO TucOajiaHca, Takas MallliHa MOXET TMOTPe6OoBaTh 4acTOTO MPOBEACHHS
OaJIAHCUPOBKU Ha MECTe e¢ IKCIvIyartauuu. IIpuunHOi u3MeHeHHsT nMcOasaHca MOTYT OBITh, HAIpUMED
M3HOC 3JIEMEHTOB MAIIMHBI, H3MEHECHHE TeMIIepaTyphl, MacChl, KECTKOCTH M AeMII(HPYIOIIMX CBOMCTB
MAIIMHBL B MPOLIECCE €€ PaOOTHI.

Ecnu B mpouecce sKCIUTyaTallMi TUCOAaHC MAIIMHBI, TAKKe KAaK M JIPYrHe YCIOBHS e€e paGoTHI,
COXpaHAETCA TMPaKTHYECKN HEM3MEHHBIMH, HOCTATOYHO IMPOBOIUTH TOJMBKO HE3HAUMTENBHYIO JHOMOJIHH-
TENBHYIO 0aTaHCUPOBKY, COBMEIIIAEMYIO C IPYTMMU PEMOHTHBIMU pabOTaMH WIH NMPOLEAYPAMH TEXHHUEC-
KOro o0CimykuBaHMS. B MpOTHBHOM Cllydyae MOXET BO3HUKHYTh HEOOXOMMMOCTh BHECEHHI HU3MEHEHHIi B
KOHCTPYKLIMIO MAILMHBI, KOTOPHIE TTO3BOJISAT M3MEHUTEL 3HAUCHHE €€ PE30HAHCHOM YaCTOTHI, AEMII(HPYIO-
LIME CBOMCTBA WM APYrue mapaMeTpbl. TakuM oO0pa3oM, MoJb30BaTeMo HEOOXOMMMO 3HAaTh, KAKOE 3HaUe-
HUE YYBCTBUTEJIBHOCTH MAIIMHBI K TUCOANAHCY SBISETCS HOMYCTUMBIM.

B HacTosIIEM CTaHIapTe MPEAIIOIaraeTCs, YTo BUOpaLms Ha 000OPOTHOM YacTOTe OOYCIOBICHA TOJIBKO
HEeYpaBHOBEUIEHHOCTBIO MallMHbL. ClenyeT, OHHAKO, MMETh B BHIY, YTO MOMHMO JUCOaIaHCca HA BUOPALIHIO
MalllMHbI, B TOM YMCJI€ M Ha OOOPOTHOM YaCTOTe, BJIMSET MHOXECTBO APYrHMX (DAKTOPOB, HANPHMEP
TIOTPEIIHOCTH U3TOTOBICHUS U COOpKU. UyBCTBHTEIBHOCTH MAIMHBI KO MHOTHM M3 3THX IOTPEITHOCTEH
0/M3Ka K YYBCTBUTEJIBLHOCTU K AUCOATAHCY M MOXET OBITh YIOBJACTBOPHUTENBHO ONMHMCAHA C TIOMOIIBIO
MOCIEIHEH, OTHAKO PACCMOTPEHUE BCEX MHBIX Ae(heKTOB, MOMHUMO AMCOATaHCa, BBIXOAMT 33 PAMKHM HACTO-
SIIIETO CTAHIAPTA.

Kpome Toro, 9yBCTBUTETPHOCTh MAIMHBI K JUCOAIAHCY MOXET H3MEHSTBCS B IPOLIECCE €€ PabOTHL.
OTO 3aBUCUT OT KOHCTPYKTHMBHBIX OCOOEHHOCTEH MAILMHBI, B TOM YMCJIE OT CBOMCTB €€ Omophl U (yHma-
MEHTa. DTH CBOMCTBA MOTYT U3MEHSTHCSI CO BpEMEHEM B Pe3y/NbTaTe NEHCTBMS IIPOIECCOB M3HOCA H
00pa3oBaHus TpelH. MomaIbHBIE XapaKTEPUCTHKH HEKOTOPHIX TEIUIOBBIX MAIIMH, OCOOCHHO C TTOMIIHII-
HUKaMU CKOJIBXEHUS, U3MEHSIOTCS B 3aBUCMMOCTH OT SKCIUIYaTALIMOHHBIX MAapaMeTPOB (HaBICHUE H
TeMIiepaTypa mapa, TeMneparypa macaa v mp.). Ui 9eKTpUUeCKHX MAalUMH Ha XapakTep BHOpAIuH
OKa3bIBAIOT BIMSHUE IPYTHE TTApAMETPHI, HATIPUMEP 3HAaUeHHEe CHJIBI TOKA BO30YXneHus. Bee 5t addexTsi,
TpeGyIole LI X BBIIBJICHUA MPUMEHEHWS AMATHOCTHYECKHX NMPOLENYp, B HACTOSINEM CTaHAAPTE HE
paccMaTpuBalOTCA.
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TOCYAZAPCTBEHHBIMM CTAHJIAPT POCCHUMCKOMN ®EAEPAIIUN

BUBPAIIAA
TToaBepXEHHOCTh M YYBCTBATEILHOCTD MANIMA K JUCOAIAHCY

Mechanical vibration.
Susceptibility and sensitivity of machines to unbalance

JlaTa sBenenma 2000—07—01

1 ObaacTp NnpAMeHeHHs

Hacrosmmmit cranmapT ycTaHABIMBACT METOABI ONMpeIeICHUS. YyBCTBHTEIBHOCTH MAILIMH K AHCOAIaH-
Cy, a TaKXe OLEHKU CTCTICHH OJM30CTH SKCIUIYaTALMOHHOM CKOPOCTH MAIIHHBI K €€ pe30HAHCHBIM
CKOpOCTSM.

B HacTosmeM craHmapre MPUBEACHB PEKOMEHIALMHU IO IMPUMCHCHHIO YHCIOBBIX 3HAYEHHHM YYBCT-
BUTEIBHOCTH B PSIC MPAKTHYCCKHUX CIIyYacB.

Hacrosmuii cTanmapT yCTaHABIMBACT KIACCH(HUKALIMIO MAIIMH HA TPYIIILL B 3aBUCHMOCTH OT IOJ-
BEPXECHHOCTH MalllMH JTUCOAJIaHCY M YKAa3BIBAET 3HAUCHMSI MOIAJIBHOM YYBCTBHTENBHOCTH K OUCOAIAHCY,
XapaKTepHble ISl MAIIWH KOKIOW TPpyNimbl. DTH 3HAUYEHUS MPUMEHSIOT JUIS MALHH, Y KOTOPBIX HMEETCS
00 OMUWH PEe30HAHC B pabovyeM AMANA30HE YACTOT, IMGO HECKONBKO PE30HAHCOB, PA3HECEHHBIX MEXIY
c060ii gocTaTouHO WHMPOKO (Oonee yeM Ha 20 % 4acTOTH Pe3OHAHCA).

[IpuBeneHHBIe 3HAYEHHUS UYYBCTBHUTEIBLHOCTH HE TPEeAHA3HAYEHHI VIS MCMONBL3OBAHMA B KAuyeCTBE
YCIOBMII MPUEMKHM MAIUMH, a CIYXaT TOJBKO IS YKA3aHHMS TOTO, KAK M30€XaTb, ¢ ONHOM CTOPOHHI,
TIOBBIIIEHHONW BUOPOAKTUBHOCTH MAIIMHEBIL, a C APYroil — 3aBBILIEHHBIX TPEOOBAHWI K IUIABHOCTH €€
pa6oTel. OHU MOTYT CIYXUThb TaKXK€ OCHOBAaHHMEM IS TIPOBEHEHHUS OOJiee MOAPOOHBIX MCCIEIOBAHMIA,
HampuMep B CIyYasix, KOrga HeOOXOMUMO YTOUHUTh 3HAUCHHE YYBCTBUTEIBHOCTH KOHKPETHON MALLUHEI.

BemonHeHne peKOMEHIAIIMIM HACTOSIIETO CTAHAAPTA B OTHOIIEHHH YyBCTBUTEIBHOCTH MAIUMHBI K
IUCOAIAHCY TO3BOJISIET OKUAATE, YTO BUOPALIMS MAIIMHBL HE MPEBBICUT YCTAHOBIEHHBIX NMpeaenos. OnHako
HEOOXOAMMO UMETh B BHILY, UTO B MAIIMHE CYIIECTBYET MHOTO IPYTHMX MCTOYHUKOB BHOPALMU, KOTOPHIE B
HACTOSIIIEM CTaHIAPTEe HA pacCMATPUBAIOTCS.

2 HopMaTuBHBIE CCHLIKH

B HacTOAIIEM CTaHAAPTE UCTIONB30BAHBI CCHUTKHM HA CIICAYIOIINE CTAHIAPTHL:

T'OCT P UCO 7919-1—99 Bubpauusi. KOHTponb COCTOAHUS MAIlIMH MO Pe3y/lIbTaTaM HU3MepPeHMit
BUOpallMM Ha Bpaualomuxcs paymax. Oo1ue tpeGoBaHUs

T'OCT UCO 10816-1—97 Bubpaiusa. KOHTpOIb COCTOSHMS MAIUUH IO Pe3yJAbTaTaM HM3MEPEHUH
BUOpallMM Ha HEeBpAIIAKOIIUXCS yacTsax. OO6ime TpeGoBaHHS

TOCT NCO 11342—95 Bubpaimsi. OueHka KayecTBa 0aJaHCMPOBKH THOKHX POTOPOB

T'OCT 19534—74 BanancupoBKa BpalIAIOLIMXCST Ted. TepMHHBL

T'OCT 22061—76 Mawmunsl ¥ TeXHHYecKoe obopynoBanue, CHCTEMAa KIACCOB TOUHOCTU OATAHCH-
poBku. OCHOBHEIE ITOJIOKCHUS

T'OCT 24346—80 BuGpauus. TepMUHBL U ONpeaeie HUs

H3nanme odumaibHOE



I'OCT P 51498—99

3 Onpenenenns

B HacrosmieM crangapre npuMeHsioT TepMuHbI o TOCT 19534 u TOCT 24346.

KpoMe TOro, B HacTodIlleM CTaHIApTe MPUMEHSIOT CICAYIOUIME TEPMUHBI C COOTBETCTBYIOLUMMH
ONpeAc/ICHUSIMH.

3.1 nomBepXKeHHOCTH MECOANAHCY: XapaKTEPHUCTHKA, CBI3aHHAS C BEPOSITHOCTHIO TOTO, YTO IUCOANIaHC
MALIUHBL MPETEPNUT B YCAOBUIX SKCIUIYATALlMU TON BO3ACICTBHEM BHEIIHUX (DAaKTOPOB 3HAUUTENBHBIC
H3MEHEHHS B TEUCHHE OMPECACHHOrO NMEPUONA BpEMEHH.

3.2 YyBCTBHTEALHOCTH K JuCOANAHCY: Mepa BHOPALMOHHOIO OTKJIMKA MAIIMHBEL HA H3MEHEHHE JHC-
GanaHca.

3.2.1 noxambHAs YYBCTBHTENLHOCTH S ,. OTHOLICHHE MO/ H3MEHEHMS BEKTOPA BUOPOTEpeMelLie-
HMA WIH BUOPOCKOPOCTH B 33JJaHHOM IJIOCKOCTU H3MEPEHHUI K MOYJTIO U3MEHEHUS TUCOaIaHCa B 3aIaHHOM
TUIOCKOCTH POTOpa Ha 3aTaHHOM CKOPOCTH BpaLUEHHS.

NDpuMevanus
1 JlokanbHy0 YyBCTBUTCIBHOCTh OIPEIC/SIIOT IO (POpMYyJie

AS
Se = 1A%l 0
A

rme | A ?k | — u3MeHeHUe TapMOHMKY BUOpaLMy 00OPOTHOH 4acTOTH! B IUIOCKOCTH K;

| A L_/":| — U3MEHeHUe auchanaHca MyTeM YCTaHOBKY INPOOHOTO rpy3a (Win Habopa rpy3oB) B IUIOCKOCTH 7 POTOpA.
2 JloKaibHYIO YyBCTBUTEJIBHOCTb YaCTO Ha3bIBAIOT KOI(MGMUIMEHTOM BJIHSHUA. DTO pa3MepHasi BEJIMYMHA.

3.2.2 mMopanbHag IyBCTBATEJNBHOCTD M, . OTHOLICHNE U3MEHEHUSA BEKTOPA MOAAIILHOTO MEPEMELICHUS
K M3MEHEHUIO MOJAIBHOIO SKCLEHTPUCUTETA (OTHOLIEHUE MOIAJIBHOTO TUcHaaHCca K MOAJIbHOM Macce).

IIpumMevaHnus

1 JanHasi BeIMYMHA SBJISCTCS 0e3pa3MepHOi.

2 Ha npaxTuke npy oNpeacicCHUN MOIAJIbHOM YyBCTBUTEILHOCTH CICAYET OOpallaTh BHUMaHHE Ha KOPPEKTHOE
BBIICTICHIC HYXXHBIX MOI BHOpAITUM.

3 B cayuae Bo30yxacHMSI BUOPAIIMH BCJICACTBIE HEYPABHOBCILICHHOCTH MAIIMHBI MOJAJIbHYIO YYBCTBUTEJIBHOCTD
TS MOIBI 1 OIIPEHICIIIOT 10 (hopMmyre

2
M, = (‘%] @

rae © — CKOpPOCTh BPAILICHHsI POTOPA, MUH 1;
1

®,, — CKOPOCTb #-TO Pe30HaHCa (B OTCYTCTBUU OeMIIGUPOBaHHS), MUH ]
£, — xoadduumeHT nemndupoBaHus 1T A-H MOIEI.
Ecnu ckopoCTh BpallieHMsI PaBHA PE30HAHCHOM cKopocTtH, To M, paBHa 1/(2(,). B ciyvae mamoro aemmdpupo-

BAHMS 5T4 BEJIMYMHA ONPSAC/ISICT MAKCHMAIbHOE YCHJICHHE BHOpALIMM HA PE30HAHCE, HA3BIBACTCS KO3PPUIMEHTOM
VCWICHNS Ha pe3OHaHce (WIN TOOPOTHOCTBIO) M 0003HauaeTcss (,; HaHHAsA BEJIMUYMHA 3aBHCHT TOJIBKO OT YPOBHS
IeMIpUPOBaHUA B CUCTEME.

4 MopmanbHyI0 YyBCTBUTEIBHOCTh MHOTIA HA3BIBAIOT KO3GMUIIMEHTOM YCHJICHUSI BUOpaMK 11 MOJBI 7.

4 Knaccudukanysa MaIIMH MO CTeNeHA MX NMOABEPKEHHOCTH TACOAIAHCY

4.1 Odume MOJIOKEHHSA

B coOTBeTCTBHHM €O CTENEHBIO IMOABCPXKCHHOCTH MAlIMH TOro WM HHOIO KijaacCa K U3MCHCHHIO
nucOanaHca B MPOLECCe SKCILIYaTallii MX OTHOCAT K OJHOM M3 TPyl MAlllMH, yKa3aHHbIX B 4.2—4.4. TIpu
3TOM TIPEAMOAraeTCsl, YTO MAIIMHBL OTHOrO Kaacca OYIayT OTHECEHBI MO JAHHOK KJIAaCCU(UKAIIUM K OMHOMH

2
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TpymnIe W Ui MallUH JaHHOTO Kiacca OyoyT YCTaHOBJIEHBI JOIMYCTUMBIE 3HAUEHUS UyBCTBUTEIBLHOCTH K
MUCOAIAaHCY COTTACHO pasaeny S. OnqHako Heo0XOAMMO MMeTh B BULY, YTO U3MeHeHUe TUCcOalaHCa MAIMHEL
B MPOIIECCE €€ DKCIUTyaTallud MOXET OBITh CBA3aHO HE TOJIBKO C KJIACCOM MAIIWHBI WM BBITIOTHSIEMBIMHU
€10 TEXHOJIOTHYECKUMU OTMEPaLMIMHU, HO TaKKe U ¢ HedeKTaMu U3TOTOBICHHUS MALMHBI, HAIIPUMEP:

- IOBBIIIEHHBIMHU 3230paMU TIO0 TTOCANOYHBIM MeCTaM IETAICH POTOpa;

- HEeTOCTATOUHBIMU TETUIOBBLIMM 3a30paMU MeXIYy HACATHBIMU ACTAISIMH POTOPA;

- HM3KOHN XapOIpOYHOCTBIO, MPUBOAALICH K OCTATOUHHIM IedOpMaIMsaIM poTOPOB, paGOTAIONIMX B
Topstueii cpese, BCACACTBUE TON3YYECTH;

- TEMIIEpaTypHOI HECTAOMIBHOCTBIO MaTepualia poTopa, MIPUBOAIIIEH K AehopMallii paBHOMEPHO
HarpeToro poropa;

- 3alIeMJICHUSMM, 3a€IaHUSIMU U APYTUMU Je(heKTaMU, CBI3aHHBIMH ¢ TEIUIOBBIMH TepEeMEIIEHUIMM
B TOIBMXXHBIX COEIMHEHUSAX KaK B POTOPE, TAK U B OTIOPHOI CHUCTEME;

- TEIUIOBOW aCUMMETPUEH OXJIAXIAEMBIX POTOPOB JIEKTPUUYECKUX MAIIWH.

Jannble gehekThl MOTYT OBITH NPUCYIIM HE KJIACCy MAlIUH B LIEJIOM, 2 KAKOMY-HUOYIb KOHKPETHOMY
obpasity. ITosToMy, €CM M3BECTHO, YTO MAIIMHBI OMHOTO KJacca MOTYT pa3IMyaThCAd MO CTEMEHH HX
TIOIBEPXXEHHOCTH U3MEHEHUSIM JUCcOaIaHca B Mpoliecce SKCIUIyaTallii, 1eiecO00pasHo MPOBECTH AOMOJI-
HUTEJIbHBIE MCCIEIOBAHUSA COITACHO TMPUJIOXEHHUIO A, TOCJE YEeTO MPHHATH PEIIEHHE O BO3MOXHOCTH
SKCIUTyaTallud MAllUHBL.

4.2 T'pymma I. Hu3kas nosepKeHHOCTDb

s MallMH JaHHOM TPYTIBI XapakKTepHa HU3Kas BEPOSITHOCTD MOSABACHHS 3HAYMTEIIHEHOTO M3MEHEHHS
nucbanaHca B poLecce X sKcmiyatauuu. OGBYHO TaKHe MALIMHBI KMEIOT POTOP, Macca KOTOPOro BeIHKA
IO CPAaBHEHUIO C MAaCCOM HECYILEro KOpIyca, paboTaloT B yCAOBUAX YHCTOM CPEbl, UMEIOT HE3HAYMTEIbH I
M3HOC, a U3MEeHEeHUs (GOPMBI POTOPA BCACICTBUE U3MEHEHHUS TEMIEPaTypbl MUHMMAIbHBIC.

IIpuMepsl: Bajdbl OyMaromenaTeNbHBIX MAIIMH, NMEYATHHIE BajIbl, BHICOKOCKOPOCTHBIC BAaKYYMHBIE
HACOCHL,

4.3 I'pymna I1. Cpeauss noaBepxeHHOCTDb

JInst MalllMH JAHHOM TPYIIIBI XapakTepHa CPeIHsA BEPOATHOCTD MOABICHHUS 3HAYHTEIHLHOTO H3MEHE-
HUS TuchaiaHca B XOIe MX SKCIUTyaTauuu. PoTop Takux MallMH MOXeT OBITh MOIBEPXEH 3HAYMTEIbHBIM
TepenagaM TEMIIEPaTyphl WM YMEPEHHOMY H3HOCY.

IIpuMepel: HACOCH, pPadOTAIONME B YHCTHIX CPENAX, SKOPb JICKTPUICCKOM MAILMUHBI, Ta30BBIC U
TapoBbIe TYpOUHBI, HEOOIBIIIME TPOMBIIDICHHBIC TYPOOTEHEPATOPBI, TYPOOKOMIIPECCOPHI.

4.4 Tpymma III. Boicokas noJBepxeHHOCTh

JI1s MalllMH JaHHOM TPYMITHL XapaKTepHA BHICOKAS BEPOATHOCTD MOSBRICHUS 3HAUMTEIBHOTO H3MEHE-
HUS gucOanaHca B XOI€ UX SKCIUTyaTauuu. K TakuM MalmHaM OTHOCATCA: BO3AYXOLYBKH, paGoTalonue B
cpene ¢ OCaXTAIOLMMHUCA YacTHIIAMM, HAaCOCH, pa0OTAOIMIME ¢ TPSI3HBIMH XWAKOCTSIMH, POTOPBI, Y
KOTOPHIX HaOMONAeTCA BBICOKHIT W3HOC WM Pa0OTAIONINE B KOPPO3HPYIOIIEH cpene.

IMpumepsl: UeHTPUDYTH, BEHTHISATOPHI, ITHEKOBBIC KOHBEephl, MOJIOTKOBBIC MEJIbHHLIBL,

5 MonanbHas 9yBCTBATEJIbHOCTD

5.1 Knaccbl MOAAILHOM IYBCTBHTENBHOCTH OT A 710 E

Ha pucyskax 1—3 nokazaHo pa30oMeHHe Ha KJIACCH MOIANBbHOI YYBCTBHTEIBHOCTH B COOTBETCTBHH
¢ hopmynoii (2) g pabounx ckopocreit, rexamux B okC:\NEWGOST\51498-99pecTHOCTH pe30HaHCHOM
CKOPOCTM MalUMHBL. I'paHULBI THANIA30HOB 3aBUCAT OT TOrO, K KaKOW Tpynmne OTHOCHTCS MallMHA B
COOTBETCTBUM ¢ KJIACCH(PHKALUCH TIO MOABSPXCHHOCTH M3MECHCHHAM AucOananca (st OMHOIO H TOIO Xe
KJIaCcCa YYBCTBUTEJBHOCTU JOMyCTHMBIH Ko3dduimmeHT nemnduposanus mist MamuH 11 rpynmer Oymer
HMXE, YyeM sl MaluH [ rpynmer).

Kak mpaBuio, yCTAaHOBJIEHHBIM KJIACCaM UYBCTBHTEJIBHOCTH COOTBETCTBYIOT OXHAAEMbIE YCIOBHS
padoTHl MALLIMHBI, KaK MOKa3aHo B Ta0muue 1.

ITpuMepsl UCTIONB30BaHUA TPA(UKOB, M300PAXKEHHBIX Ha pUCYHKax 1—3, MpUBEICHHI B MPHIIOXE-
HuHu B.
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PucyHok 3 — Knaccel MOTaIbHOM 4yBCTBUTENBHOCTH OT A 10 E mmst mamwms rpynmnb 111

Tabnuuma 1

Kiacc MomanbpHOI YyBCTBUTENBHOCTH

OxugaeMble YCIOBHS paGOTH MalLMHEL

A — oueHb HU3Kas YYBCTBUTCIBLHOCTD

TInaBHBIA TEpeXol 4Yepe3 PE30HAHCHYI0 CKOPOCTh, TPYAHO

pa3uyacMblil pe30HAHC

B — Huskas YYBCTBUTCJIBHOCTD

InaBHas paboTa, HU3KasA U cTabwibHas BUOpaIys

C — cpenHsisi YyBCTBUTCIBHOCTD

Homnycrumasi, yMepeHHast M ¢Jierka HeCTaLHOHAPHAS BHOpAIys

D — BbICOKasA YyBCTBUTCILHOCTD

YyBcTBUTEIIbHA K ARCOATaHCY; MOXKET MOTPEOOBATh MPOBCACHUS
PETyJIAPHOI AOTIONIHUTENbHON OATAHCUPOBKY Ha MECTE YCTAaHOBKH

E — O4YeHb BbICOKAS YYBCTBUTEIBHOCTL

CnIuIKoM 4JyBCTBHTCIbHA K IHCOaNaHCy, paGoTbl

YCJIOBHUSIX CICAyeT N30eraTh

B TakKHX

5.2 Anam3 padoThl MAILMABI B COOTBETCTBHM C KJIACCOM €€ MOJAIbHOM YyBCTBHTEIbHOCTH

5.2.1 HawmOonee OMArONMPUSATHBHIM I paGOTH MALIMHBL SIBIICTCS KJIACC A, OIHAKO C YYETOM BO3-
MOXHOCTEH pean3alMy JAHHBIX YCJIOBUI paboTH MAIMHBL M €€ CTOMMOCTH MOXET OKa3aThCs Oojiee

LenecoobpasHbM paboTaTh ¢ 60Jee BHICOKHUMH 3HAYECHMSIMH MOJAILHOM YYBCTBHTEIBHOCTH.

5.2.2 I MalllMH ¢ BBICOKMMH paOOYHMH XapaKTEPHCTHKAMH (HAIIPHMEP I TeX, KOTOPBIE MMEIOT
KOPOTKHH HHTEPBAI MEXAY LUMKIAMH TUIAHOBOTO TEXHWUYECKOTO OOCHYXMBAHUS) IOIMYCKaeTcsa paboTa ¢
0osice BHICOKMMH 3HAYEHHIMH MOIAIBHON YyBCTBUTEIBHOCTH.

5.2.3 MaumHsl, Iji KOTOPHIX OAJIAHCHPOBKA HA MECTE SKCIUIyaTALMH HEMPAKTUYHA ¥ SKOHOMHYECKH
HEBBITOIHA, JOKHBI UMETh 00jiee HHU3KHE 3HAYCHUST MOIATLHOM YyBCTBUTCIBHOCTH.,
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5.2.4 Hu3skast 4yBCTBUTEJIbHOCTb HE HACT TAapaHTHHM TOTO, YTO BCE YAaCTH MAIIHMHBI OyOyT HMETh
BUOPALIMIO, HE MPEBHIIAIOLLYIO YCTAHOBICHHBIE TIpeNebl (CM. pa3mensl 7 U 8).

5.3 JIBimKenme poTopa ¢ YCKOpPEeHHEM

Bonee BBICOKME 3HAYEHHS MOAAIBHOM YYBCTBHTEIBHOCTH IOIMYCKAIOTCS IUISI MAIMH, KOTOPHIE BO
BpeMs paboTHI OBICTPO MPOXOIAT OOGMACTH PE30HAHCHBIX YaCTOT, TAK YTO BUOPAIIMOHHBIN OTKJIHK KOH-
CTPYKLIMM HE YCNECBACT Pa3BUTHCS IO BBICOKUX 3HaUYeHUi. [TOBBIIIEHHBIE 3HAYEHUS MOJAIBHOM UYBCTBH-
TEJILHOCTH MOTYT TakXe ObITh MPHEMJIEMBI U1 MALLIMH, H3MEHEHHS pabodeil CKOPOCTH KOTOPHIX CBA3aHBI
TOJBKO C MX MyCKOM WJIM OCTAHOBOM, BBIMOJIHIEMBIM JOCTATOYHO PEIKO.

Ha pucyHke 4 mokaszaHbl TEOPETMYECKHE KPHBBHIE VIS KOJIEOATEIBHBIX CHCTEM C OMHOM CTeTeHbIO
CBOOO/IBI, MOKA3bIBAIONIME, KAK YMEHBLIAETCS MOAAJIbHASL YYBCTBUTEIIBHOCTE C POCTOM YCKOPEHHST POTOpa.
OnHako 11 HauboJee YacTO BCTPEYAIOLIMXCA HAa MPAKTUKE YCKOPEHMI 3TOT 3(GhEKT HE3HAYMTENICH M UM
MOXHO NpeHeOpeyb.

N
(3]

N
(=4
Lt
’/

Mpumep, cM. npunoxexue C
l

0 0,05 0,10 0,15 0,20

MamepeHHoe 3aHaueHue KoadduumneHTa peMnupoBaHus n-it Moabl

OkBMBarieHTHasi MoAarnbHasi YyBCTBMTENbHOCTb (ANsA pUcyHkoB 1-3)

L ] | | ]
© 10 5 3.3 2,5

WsmepeHHoe 3HaYeHne YyBCTBUTENLHOCTU AMNSA NOCTOAHHOI CKOPOCTU BpaLLeHns poTopa

- YCKOpEHue
—_—————— 3ameqneHuve
a =A/wj = constant; A — yrioBoe YCKOpeHUe, c 2

PucyHok 4 — YMeHbIeHIe MOTATbHOM YyBCTBUTEILHOCTY ¢ M3MEHeHHeM KoadduirenTta
neMIrpoBaHUA U YCKOPEHUEM POTOpa

BdbeKT yMeHBIIEHHS 3HAYEHUST MOAAJIBHON YyBCTBUTEIBHOCTH TPH IBUKEHUH C YCKOPEHHEM CJle-
JIyeT OLIEHUTH [0 TOr0, KaK 00pallaThCa K pUCYHKaM 1—3 (KpHUBBIE HA STHX PUCYHKAX MPUMEHHUMBI TOJIBKO
UL POTOPOB, IBIXKYIIUXCH ¢ HEOONBIIMM YCKOPEHHEM), C YUETOM CIEAYIOIIUX MOMEHTOB;

a) TpemnojaraeTcs, YTo MAllMHA MPOXOAUT 00JIACTh PE30HAHCA ¢ TIOCTOSTHHBIM YCKOPEHHUEM JIBHIKE-
HUS POTODA;

6
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6) MOIANBHYIO YyBCTBUTEIBHOCTh OLUEHHBAIOT (IO BO3MOXHOCTH) TIPM CTAIMOHAPHOM PEXUME pa-
6OTBHI MAIMHBI KaK MOXXHO OJINDKE K 3HAYEHUIO PE30HAHCHOH CKOPOCTH;

B) mipu OBICTPOM YCKOPECHWH WJIM 3aMEIJICHUM BPALLICHUS POTOpa MaKCUMAaJIbHAs BUOpauust OyJeT B
TOT MOMEHT, KOIZIa CKOPOCTh BPAllICHHA OTIMYAETCA OT PE30HAHCHOM CKOPOCTH BCJCIACTBUE 3aACPXKKH B
OTKJIMKE BUOpAaLIMU.

6 DKcnepuMeHTANbHOE onpelesieHHe MOAAJIbHOH YyBCTBATEIbHOCTH

6.1 O6ume NoNOKeHUs

Jlng onpeneneHUd MOJANbHOM YyBCTBUTEIBHOCTH HEOOXOIUMO TIONYYeHHEe HH(POPMAIIMK O TOM, KaK
M3MEHSIETCA BUOpaLMSI Ha OOOPOTHOMH 4acTOTE B MPOLIECCE U3MEHEHMS 3TOH 4acTOThl. OOBIYHO IJISL STOTO
TMPOBOAAT U3MEPEHUS] BUOpALIMM HA OOOPOTHOI YacTOTe B Mpolecce pa3roHa u BuiOera. Eciu npu usMe-
PEHWAX TMOMYYAIOT 3HAYEHUSA aMIUMTYABl U a3l BUOpalMU OGOPOTHOH YaCTOTHI, TO 3TO TO3BOJSIET
TOCTPOUTh AMIUIMTYIHO-(a30YaCTOTHYIO XapaKTepUCTUKY (auarpamMMy HalikBuCTa) M omnpenenmTh mapa-
METPHL JeMIbUpOBaHMS, KaK yKa3aHo B 6.2. EC/IM npH U3MEPEHUSX MOMYYAlOT 3HAYCHHUS TOJIBKO aMIUIH-
TYZABI BUOPALIUM, TO STO MO3BOJISIET MOCTPOUTH AMIUTMTYAHO-4YAaCTOTHYIO XapaKTepHCTUKY (amarpamMa bone)
U MCTIOIB30BATh MPOLEAYPY, OMUCAHHYIO B 6.3.

IIpumMmeuaHnue— CylmleCTBYIOT M Ipyrue CriocoObl ONpeaeNeHUs XapaKTePUCTHK AeMITHUPOBaHUA KOH-
CTPYKLMY, HAIIPIMEP B Pe3y/ibTaTe alnpoOKCUMALMH MOJMYYEeHHOH KPUBOH aMIUVTNTYIHO-()a304aCTOTHOM XapaKTepHUC-
TUKW TIOIMHOMOM, B KOTOPHIY B SIBHOM BHAE BXOAAT KO3(MPHULHEHTH MOZAIbHOro aemiduposanus. [Ipn stom
BO3MOXHO IOJIyYEHHE OLICHOK JAXE B CIy4ae, €C/IN U3MEPEHHUS NMPOBOMIIINCH TOJBKO B TOPE30OHAHCHOM O0AaCTH U HE
3axXBaThIBaIM pe3oHaHC. OTHAKO €CM MOABEM XapaKTepPUCTUKH y BEPXHEi IpaHMLbl AUANa30Ha M3MEPEHMIT Obul
OOYCIIOB/IEH Ha/lIMYMeM HE OTHOTO, a JABYX WIHM 0Gosiee OJIM3KO PacHONOXEHHBIX PE30HAHCOB, OLICHKA MOAATBbHOTO
AeMII(pHUPOBAHMSA MOXKET OBITh ITOJIyYCHA C OOJIBLICH MOTPELIHOCTBIO.

6.2 ITocrpoenue muarpamMmbl HaiikBrcTa

Ha pe30HaHCHBIX CKOPOCTAX YYBCTBHUTEIBHOCTb K TUCOANIAHCY CWIBHO 3aBHUCUT OT 3HAUYCHHUA AEMII-
¢uposanusi. ITockoibKy caMo aeMniHPOBAHHE MOXET 3aBUCETh OT Pa3IMUHBIX (PaKTOPOB, pEKOMEHAYETCS,
YTOOBI OTIPEEICHUE YYBCTBUTSIBHOCTH MPOBOAWIOCH B pEXXMMeE pabOTH MAILMHBI, MAKCUMAJIBHO MPUOIH-
XE€HHOM K HOPMAJIBHOMY pabouyeMy pexXuMy (HampuMep Mo TeMIEpaType).

Bo MHOIHX Ciygasx BHOpalMsa Ha CKOPOCTH, OJHM3KOM K PE30HAHCHOM, MPOIRISACTCSA MPEHMYIICCT-
BEHHO B BUIE COOTBETCTBYIOLIE MOIBI KOJICOaHMIl, TAK UTO €€ MOXHO TIPEACTaBUTb B BHIE OTKIIMKA
SKBUBAICHTHON CUCTEMBbI ¢ ONHOM CTeneHblo CBOOONBI. [IpyM 3TOM XapakTepUCTUKU JeMN(UPOBAHUS U
PEe30HaHCHAd YaCcTOTa M3TMOHBIX KOJICOAHWMIT MOTYT OBITH TIOMYYEHH MOCPEICTBOM H3MEPECHMIT BO BPEMS
MELJIEHHOTO pa3rOHa WJIM BBHIOETra MAlIMHBI (C HEOOJBIIIUM YCKOPEHHUEM).

CucrteMa ¢ OTHOI CTENEHBIO CBOOOABI OMUCHIBACT #-10 MOAY BHOpAI[MH; TPH STOM CIPABEITHBO
CIEAYIOLIEe COOTHOLICHHE

Q . (Dn Q45 (3 )
" 0l-0%°
rie O, — MaKCUMaJIbHAsI MOTAIBHAS YYBCTBUTEIBHOCTD, paBHAS M, IpH CKOPOCTH POTOpA, paB-
HOM PE30HAHCHOM CKOPOCTH (Q = my,);
Qs (WIH Q35) — CKOPOCTb, MPH KOTOPOH (haza KoieOaHWIl COABUHYTa OTHOCHTEIILHO KOJICOaHWH Ha
PE30HAHCHOM CKOPOCTH Ha + 45°, Mmuu—!,

IIpuMep MOCTPOEHUST THATPaMMBI TIPUBEACH B NpHJIOXeHUH C.

B HexkoTophIX cnyyasax ¢opMma KpuBoi muarpaMmel HaiilkBHCTa MOXET 3HAYMTENIBHO OTIMUYATBCS OT
OKPY>KHOCTH BCJCICTBHE TOTO, YTO B CHCTEME NMPHUCYTCTBYIOT HECKOJIBKO OJIU3KO PAaCMOIOXEHHBIX IPYT OT
Jpyra pe3oHaHCOB. B 5TOM ciryuae OLleHKY MOAAJIGHOM YYBCTBUTEIBHOCTH MOXHO TMOJTYYHTh, YCTAHARITMBAS
Ha poTOp HA0Op MPOOHBIX IPy30B, MONOOPAHHBIX TAKUM OOpa3oM, YTOOBI BO3OYAMTH TPEOYEMYIO MOLY
pubpauuu. Ipouenypa nmocrpoenus muarpamMmbl HaiikBucTa B 3TOM ClIydae MPHMEHSETCI HE K BEKTOPY
BUOpPALIMM, a K BEKTOPY Pa3HOCTH MEXIY MCXOMHOW BMOpAI[MEH M TOM, YTO MOJyYEeHA MOC/E pa3sMEICHUS
Habopa MPOOGHEBIX TPY30B.

Jns moctpoeHus auarpamMmel HaiflKBUCTa MOXHO WCIONB30BAaTh CHUTHANBI BHOpAaLMM OOOPOTHOI
YacTOTHI C MOOBIX JATYMKOB, KPOME TE€X, YTO PACMOJIOKEHBI BOJM3U Y3/IOB MO M3rMOHBIX KOJICOaHWIA,
OIHAKO JaHHBIE ¢ MATYMKOB, YCTAHOBJIIEHHBIX B MECTaX NMyYHOCTEH, MO3BOJEIT MOJYYHUThb 0Ojiee TOUHBIE
PE3YJIbTaThL.
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10T~ - - 6.3 ITocrpoenne quarpammer Bone
IIpu orcyrcTBumM uHdopMauuu o ¢ase
KOJIeOaHUIi, T. €. KOIJa HMEETCS TOJIBKO 3a-
g 0.8+ BHUCHUMOCTb AMIUIUTYIBl MEPEeMEIICHUS Ha
20,707 — - 0DOOpOTHOI YacTOTEe OT CKOPOCTH BPAILCHUS
S poTopa, K03(QOUIMEHT YCHIEHH BUOPALIMK
Y 0,6 - Q, MOXHO ONpPEACIUTb C TMOMOLIBIO IMa-
5 TpaMMBbl, TIOKa3aHHOM Ha pPHUCYHKE 5, 1O
% dbopmyne
= " 0 @
8 0,= - )
z n QZ - Ql
© 0,2 -
’ IIe 0, — CKOPOCTh BPallEHUsI poTOpa, COOT-
BETCTBYIOILAST MAKCUMAJIbHOM aMII-
0 JMTyne BUOpALnH S, ;
Q o, O CkopocTb
Q u Q, — 3HaYeHUA CKOPOCTH, COOTBET-
cTByouMe ypoBHio 0,707 Mak-
Pucynok 5 — Auarpamma Bome mist OLieHKY MOIAILHOM CUMAIBHOTO 3HAYEHUS HA pe-
YYBCTBUTCIBHOCTHU 30HAHCC.

OrpaHuyeHUs MO TOUHOCTU IS JaH-
HOTO METONA MOTYT OBITh CBSI3aHBI ¢ MaJibIM
neMnGUpoBaHUEM B CUCTEME, MCKAaXKeHHEM
(GOpMBI pE30HAHCHOW KPUBOM BCIEACTBHE BIIMSHUS COCETHUX MOI M IpyruMH dakTopamu. Ecim BiugaHue
Takux (HakTOPOB CYLIECTBEHHO, CIIEMyeT OOPATUTECS K METOMY MPOOHBIX IPYy30B, OIHMCAHHOMY B 6.2,
Ha To4HOCTB OnpeneeHus MOTATBHOMN YYBCTBUTEIBHOCTH MOTYT IMOBIMSTH TAKXE CKOPOCTD Mepeaaut
JaHHBIX U3MEPUTEIIBHOM ammapaTypoil 1 OTPaHUYEHHOCTD YHCIA TOUEK B BBIOOPKE JAHHBIX.

7 JlokanabHasi 9YyBCTBHTEIbHOCTD

Bo MHoOTHX ciy4asx (Hampumep IUisi pOTOPOB C Pa3sBUTON KOHCONBHOM YacThlO, POTOPOB C OrpaHHM-
UYEHHBIM 3a30POM B HEKOTOPBIX CEYEHMUSIX, POTOPOB ¢ paboueii CKOPOCTHIO, OJIM3KOM K pe30HAHCY) MHTEPEC
MOXET MPEICTABIATD JOKAJIbHAS YyBCTBUTEIBHOCTD (KO3GMDGMUUUEHT BAMSHMA) LIS Pa3sHBIX CKOPOCTEH B
npeaenax pabouero auarasoHa, BKIIIOYasd Pe30HAHCHBIE CKOPOCTH MAIIIMHEI.

3HayeHUE JIOKAJIBHON JYyBCTBUTEIBHOCTH, U3MEPEHHOE U JAHHOM MANIMHBI, 3aBHCHT, MOMHMMO
TPOYETO, OT PACTIONIOXEHMS TVIOCKOCTH U3MEPEHHUIH U MOJIOXEHUS MPOGHOTO Ipy3a BIOIb OCH pOTOpa. DTHM
JIOKQJIbHAs1 YyBCTBUTEIABHOCTh OTJIMYAETCS OT MOZANBHON UYBCTBUTEIBHOCTH, KOTOPAd Ha OMPEACICHHOM
CKOPOCTH BPALLICHUS UMEET AUHCTBEHHOE 3HAUEHHE.

OOGBYHO OMpeneNaTh JOKANBHYIO UYBCTBHUTEIBHOCTh HEOOXOOMMO TOJBKO B TEX H3MEPHTEIBHBIX
TOYKAX, JJI KOTOPBIX MPU 33JaHHON CKOPOCTU BPALICHUS CYLLECTBYIOT OrpaHWUYEHUS aMIUTUTYIbl BUOpa-
uuu. [To3ToMy MU3MEPEHHYIO YyBCTBUTEIBHOCTh B HEKOTOPOI TOUKE M IS HEKOTOPOIl CKOPOCTH CIICAYET
OLCHUBATh, CPABHUBAS €€ C OTHOLIEHUEM IOMYCTUMON aMIUTUTYAB! K JOMYCTUMOMY TUCOATAHCY.

IIpuMeduanue— 3HauUeHHS AOMYCTUMOTO TUCGAIAHCA M JOIYCTHMOM aMILIMTYIbLI MOTYT ObITh OIIpEeIe-
ubl mo TOCT UCO 11342, TOCT UCO 10816-1 (cm. takke TOCT P UCO 7919—1). 3HaueHHss OOIYCTHMOTO
IucOaaHca ¥ IOIyCTUMOM aMILTUTYIbI MOTYT OBITh YCTAHOBIEHBI TAKKE B PE3YJILTATE COMNIALIEHUS MEXIY M3TOTOBH-
TeJeM MAalIVHBl ¥ IOTPeOUTEIEM.

B 3aBUCMMOCTH OT 5KCIUTyaTAllMOHHBIX NMAapaMETPOB MALIMHEL (paboueil CKOPOCTH, €€ OTHOIMIEHUS K
PE30HAHCHOM CKOPOCTH M T. I.) MOXET OKa3aThCs LeNeCO00pPa3HbIM OTPaHUYNTh MAKCUMAIBHYIO JTOITYC-
KaeMylo JIOKAJIbHYI0 UyBCTBUTEJIBLHOCTb, BBEIS B BBILIEYKA3aHHOE OTHOIIEHHE HEKOTOPHIH MHOXHTEID
MEHBIIE €IUHULIBL,

g peXXuMOB pa3roHa U BBIGETa MAIIMHBI JOMYCKAIOTCS, KaK MpaBWIo, 3HAUCHUS BUOpaIuu Gojiee
BBICOKHE, YeM U1 paboueii cKopocTh. TTosToMy ISt CKOPOCTEH, OTIMYHBIX OT paboueii, MOXXKHO CUMTATh
pueMIeMBIMH 00Jiee BHICOKHE 3HAYEHUS JOKAIBHOW YYBCTBUTEIBHOCTH, €CJIM MPH 3TOM BHOpalUs He
TIPEBBILIACT YCTAHOBICHHBIX TIPEACTHHBIX 3HAYCHUI.

8
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8 DkcnepuMeHTANIBHOE ONpeeNeHHE JOKAJIBHONH YYBCTBHTEILHOCTH

IMpu u3MepeHUsIX TOKATBHON YYBCTBUTEIBHOCTH BBIOOP IJIOCKOCTEH YCTAHOBKM IPY30B BHIOMPAETCH
U3 cooOpaxeHui ymobcTBa JOCTYNA, a TAKKE M3 YCJOBHS MOJNYUYECHHS MPH YCTAHOBKE NMPOOHEBIX TPY30B
MAaKCHUMAJIFHOTO OTKJTMKA BUOPAIINU TS 3aTAHHBIX MO M 3aJaHHBIX CKOPOCTEM.

OnpeneneHue JOKANbHONU UyBCTBUTEIBHOCTH TIPOBOIAT CJICAYIOLIMM O0Opa3oM.

8.1 TToaroroBuTh MalIUHy K paboTe B HOPMAJIGHOM peXHME,

8.2 YcTaHOBUTBH CKOPOCTHh PaboTH 0, HA KOTOPO# JOJDKHBI OBITh MPOBeACHB H3MepeHHSI. OOBIYHO
BBIOMPAIOT CKOPOCTh B IMANA30HE PAOOYMX CKOPOCTEi, MAKCHMAJTBHO GIM3KYIO K Pe30HAHCHOM CKOPOCTH.
IMomoxnate, mMoka BUOpALMS MAIIMHBI U APYTHE MapaMeTphl €¢ pa0oThl HOCTHTHYT YCTAHOBMBLIMXCS
3HAYECHUI, MOCJIE Yero U3MEPHUTHh BUOPALIMIO HA OOOPOTHOM YacTOTe B 3alaHHBIX TDIOCKOCTAX. B mpoluiecce
M3MEPEHUI CAEAYET, MO BO3MOXHOCTHM, TMOMIEPXWBATh MOCTOSHHBIMH CKOPOCTb, HArpy3Ky M Ipyrue
TapaMeTpsbl, KOTOPBIE MOTYT OKa3aTh BAUSHUE Ha BHOPAIUIO MAIIIMHBL.

8.3 To6aBUTH OMMHOYHBIH MPOOHBKII IPy3, CO3MAIONIMIA TUCOAIaHC A ﬁ, , B 33aJaHHYIO 7-10 IVIOCKOCTh
koppekiuu. Macca rpysa o/KHa OBITh TOCTATOYHO OOJBIIOI, YTOOH BHI3BATH 3HAYUTEIBHOE H3MEHEHHE
BUOpalMM TIO CPABHEHUIO C U3MEPEHHOM MO 8.2, HO HEe HACTONBKO OOJIBIION, YTOOBI BBI3BATh MOSBICHHE
OMAacCHBIX BUOpauMii MAIIMHBI B MpoLecce UCTBITaHmMi. MHOTIA BMECTO OMUHOYHOIO Ipy3a AOMYCKAeTCs
yCTaHABIMBaTh HA0OP TPy30B.

8.4 H3MepuTbh BUOpPALMIO B YCIOBHSIX, AHAJIOTHYHBIX YKA3aHHBIM B 8.2.

8.5 Jlns xaxaou M3MEPUTENBHOM THIOCKOCTH BBIYMCIUTB BEKTOPHYIO Pa3HOCTH A ?,: MEXAY BEIIAYM-

HaMM, U3MEPCHHBIMM COTIACHO 3.2 1 8.4. JIOKaIbHBIi AMCOANaHC Sy , ONPEAETISAIOT B PE3YNILTATE ACNCHHU

A ?k Ha U3MEHEHHMe JucbanaHca A ﬁ,

=

&)

|A
Sk,rzl

Sk, » OTIPEENICHO Isi TOW CKOPOCTH PaGOThl MAIMHbI, HA KOTOPO#i NMPOBOIMIMCH N3MEPEHHSL.
IIpu nposeneHMM HM3MEPEHMII ClielyeT YYWUTHIBATh TaKHe (DAKTOPH, KaK AWANA30H JIMHCHHOCTH
BUOpALUM ¥ TIOBTOPSIEMOCTD PE3YJIETATOB H3MEPECHHIA.

&

A

9 AHaJM3 YYBCTBHTEJbHOCTH MAIIMHBLI K JHCOAIAHCY

Ecnu B mosmydyeHUM HEOOXOAUMBIX SKCTIEPUMEHTAIBHBIX TAHHBIX UMEIOTCS TPYAHOCTH, HIEJIECO00Pa3HO
TMPOBECTU UYMCIACHHBINH aHAJIU3 I TeX MalllMH, KOTOpPhie B TPOLIECCE Pa3roHa WJIM B YCTAHOBUBIIEMCS
pexuMe padoThL MPOXOIAT YEPe3 PE3OHAHCHBIC YACTOTHI WM OJM3KO MOAXOIAT K HUM.

Takoii aHanu3 TpeGyeT UCMOMb30BAHNS MATEMATHYECKUX MOJIENICH C BKIIOUEHHUEM CIICAYIOUMX JaH-
HBIX:

a) MAacCO-XECTKOCTHBIX XapakKTEPUCTUK POTOPA U €ro OMOpPHI;

6) XeCcTKOCTH M Kod3hduimeHTa aeMncbUpoBaHUA TOAIIUITHUKOB U YIUIOTHEHWH, SRISTIONMXCS
(GYHKUMSIMH CKOPOCTU BPALLICHWST;

B) 3HAYEHMI COOCTBEHHBIX YACTOT M COOTBETCTBYIOIIMX (hOPM MO, KOJIEOAHMIA;

T) pacyeTHBIX 3HAYCHUN MONAJIbHOIO AeMIIPUPOBAHUS;

Jl) pacueTHBIX 3HAYCHMI JIOKATBHOW 4yBCTBUTENBHOCTH [UISI 33JaHHBIX TOUEK BIOJb OCH POTOpa M
3aaHHBIX IUIOCKOCTEN nucOanaHca.

TTpu pacuerax 11t COOTBETCTBYIOLIEH MOABI BUOpALIMU TUCOAIAHC TOIKEH OBITh OTHECEH K COOTBET-
CTBYIOIIIEH TJIOCKOCTU. Tak Uil pacyeTOB TMEPBOM MONBI OH JOJIKEH OBITh OTHECEH K TOUYKE BOJIU3U
CepeANHBI TIPOJIeTa POTOpa, a I BTOPOM MOIBI — K TOYKAM BOJNIM3M KOHIIOB POTOPA, KOMEOMIOMINMCS B
nporuBodase.
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TMMPUJIIOXEHHUE A
(PEKOMCHIYEMOE)

O1eHKa CTeneHH NOABEPXKEHHOCTH MAIIMH H3MEHEHHIM ANCOAIAHCA
B HPONECCe HX IKCIUTYATAUHH

TMonBepXeHHOCTh MallIHH U3MECHCHHSIM IHcOaaHca CIICAYET OLICHUBATh 1O M3MEHEHMSIM BHUOpallMK 000POTHOIM
YacTOTHI:

- B Mpolecce MycKa, HATpyXCHUsS] MAIIMHBI M TCIUTOBOM CTAOMNIM3aLUH (WIS Pa3sHBIX MALIMH 3TO COCTaBIseT
TIEPUON OT HECKOMBLKHX MHUHYT IO HECKOJNIBKUX CYTOK);

- B Mpolecce 3aJaHHOTO TMEPHONAa SKCIUTyaTallMM, COCTABISIOUIETO0, HampuMep, MOJOBHHY MepHoa MeEXIy
KAIIUTATbHBIMH PEMOHTAMH (U1 Pa3HBIX MAIIMH IUTATCIIBHOCTD 3TOTO TIEpHOIa OYIeT COCTABMATb OT HECKOJIBKHX THE
IO HECKOJBKUX JIET).

H3MeHeHHe BUOpaLHH, ONpPeNe/ICHHOS KaK Pa3sHOCTh COOTBETCTBYIOLIMX KOMIUICKCHBIX 3HAYCHHI, OTHECEHHOE
K HEKOTOPOMY MpeACAbHOMY 3HAYCHHIO, CIyXHUT MCpPOM TOABEPXCHHOCTH MAlIHHBI H3MEHEeHMIO mucOanaHca. [Ipu
3TOM HEOOXOIMMO ObITb YBEPEHHBIM B TOM, UTO HAOMIONACMBIC M3MCHCHHS BUOPALIMH He ObUTH BbI3BaHbl KAKUMH-JTNOO
JApyruMH (akTopaMy, KpoMe U3MeHeHUs aucbanaHca.

IIpu HEOOXOAMMOCTH TOJYUEHHS OLICHKY TMTOABCPXCHHOCTH N3MCHEHHAM JUCOTAHCA KOHKPETHOTO THIA MALLIHH
VIIOMSAHYTbIC MCMBITAHHSA CACIYET MPOBOAUTD, IO KpaifHeil Mepe, Ha 10 o6pa3uax MalllMH JAHHOTO THIIA.

MNMPUJIOXEHHUE B
(CrIpaBOYHOE)

IIpumepsl KNACCH(PUKALMH N0 3HAYECHHAM MOJANbLHOMN YYBCTBUTEILHOCTH

B.1 IIpumep 1

MaiHa — ra3oBasi TypouHa (rpynmna II).

Pa6ouast ckopoctb — 3000 Mun— !, moctosinHas.

IlepBas pesoHaHCHas1 cKopocTh — 2730 mua— L,

Heuactbie 1 HEGONMBIINE TI0 BEIMYMHE YCKOPCHUS.

Koadduument gemndupoBanus (TOIyUCHHBIN SKCIEPUMEHTATBHO Ha MecTe ycTaHOBKM) — § = 0,04,

IIpumMmeuyanwue — [1ockoMbKY Pe30HAHCHAS CKOPOCTb OYCHBL OJIM3KA K paboueidl CKOPOCTH MAIWHBL, IS
usMepeHusi koaddunenra gemMndupopanns ObUTO UCIOAb30BAHO 3HaueHue O, = 12,5 Ha pe3oHaHCce.

B mannoM npumepe 1y = 3000/2730 = 1,1.

CornacHo pUCYHKY 2 MalllMHa OTHOCHUTCS K Anana3oHy C (CpemHsisl YyBCTBUTEIbHOCTD).
B.2 IIpamep 2

Ta xe MaiimHa, HO pabovasi CKOPOCTb €€ U3MEHSIETCs co BpeMeHeM 1o 3000 muH L.
ITocKONBKY B JAHHOM CJIy9ae AMAMa30H Pabovix CKOPOCTEH BKITIOUACT PE30HAHCHYIO CKOPOCTh, M = L,0.
CornacHo pUCYHKY 2 MallliHa OTHOCHUTCS K Auana3zoHy E (oueHb BLICOKask YyBCTBUTEILHOCTD).

B.3 IIpumep 3

Ta xe MalnHa; BpeMsi, HSOOXOMMMOE TSl yCKOpeHus: poTopa ot 1000 mua ! 1o 30000 Mur—!, 1= 1,161 c.
YrnoBoe yckopeHue A onpenensercs: 1o ¢opmyne

A =7 (30000 — 1000)/30 x 1,161 = 2 615 ¢~ 2.
3aTtem ompenensieTcs 3HaueHue KoahduuyeHTa a (CM. pUCYHOK 4):

2615

—=222 —=32x 107,
[2730 x 2 n]

60

DKCIepVMEHTATBHO TIOMYYCHHOE 3HaUeHKe KoadduurenTa nemndupopanus { = 0,04 (370 3HAUYCHHE MTOIYYCHO
TIPY ITIOCTOSTHHOW CKOPOCTH BPALLCHHUS, PABHOM PE30HAHCHOW CKOPOCTH BPALICHYS, WIN IIPU IIPOXOXICHUN PE30OHAHC-
HOI CKOPOCTH C MAJIBIM YCKOPCHHEM).

10
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CormacHO pUCYHKY 4 SKBHBAJICHTHAsI MOTAIBHASI YYBCTBHTENLHOCT Q7 = 6,3 (SKBHBAJICHTHBII1 KO3dbdHumeHT
Jemnduposanus { = 0,08).

TTockonbky B JAHHOM TpHMEPEe BHUMAHUC COCPCHOTOYCHO TOJBKO HA MPOXOXICHUM PE3OHAHCHOW CKOPOCTH
M3rMOHEBIX Konebanuii, ng = 1,0.

CornacHo pHCYHKY 2 MpH TaKOM THIIC TIPOXOXICHHS PE30HAHCA MalllMHA OTHOCHTCA K AuanasoHy C (cpemHsist
YYBCTBUTENbHOCTD).

MNPUJIOXEHUE C
(CrIpaBOYHOE)

IIpumep mocrpoenns ;marpamvel Haliksucra

PesymbraTe! m3aMepeHHil, MpOBEACHHBIX HA Pa3HBIX CKOPOCTAX, IPHBCACHE Ha quarpamMe HaiikBucra (pucyHok
C.1) u B Tabmue C.1.

M 20
100 3600

3150

40— 45° 3060

L L L L L L L L L L 3000

20 40 60780 100 120 140 160 180 20X X, um
45°

40 2940

80 2850
100

2550 27000 2730

Y, Umy

Pucynok C.1 — Jlmarpamma HaifkBrcTa, moKa3piBaioLias H3MeHeHHE aMIUINTYObl ¥ ¢a3bl BUOpalMy NMpy NPOXOXAC-
HUH Yepe3 Pe3OHAHCHYIO CKOPOCTh

AHaMN3 M3MEPCHMIA MOKA3bIBACT, UTO 3HAYCHHME TEPBON PEe3OHAHCHON ckopocTH Nj pasHo 3000 Mua— !, a

CKOPOCTb, Ha KOTOpO# (ha30BbIil yroja uaMeHsercsa Ha 45° — 2710 mun—!. B cooTBeTCcTBUM C dopmynoit (3) MOXHO
paccunTarh 3HaYCHUE KOo3pduiueHTa ycwieHus (.

Taonmma C.1

1

N, mua—! | Ny, mun—! o

3000 2710 4,91

Ecnn mepBasg M Bropas pe3OHAHCHEIC CKOPOCTH PAacCIHOJIOKEHBI OMM3KO APYr K APYry WIM IpH HATOXCHUU
KoJIeOaHMii OT APYrHX PE30HAHCOB, JUISI OLEHKM MOIAJIbHBIX IMAapaMETpOB MOTPEOYIOTCA 06o/iee CIOXHBIE METONBI
aHAIH3A.
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