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MexrocynapctBeHHbI ctaHgapT FOCT 31350-2007 (M1C014694:2003) "Bubpauus.
BeHTUNATOPbLI NpOMbILWEeHHbIe. TpeboBaHue K NPON3BOAMMON BUOpaL MM U Ka4yecTBY
6anaHcupoBKU" (BBeOeH B gencTteue npukasom degepanbHOro areHTCTBa NO TEXHUYECKOMY
perynupoBaHuio u metporsnorum ot 4 mapta 2008 r. N 31-cT)

Vibration. Industrial fans. Requirements for vibration levels and balance quality

Hara BBegenus - 1 utons 2008 r.
Bzamen FOCT 5976-90 u I'OCT 11442-90

IMpenuciaoBue

Lenn, OocHOBHBIC TPWHIMIIBI ¥ OCHOBHOW TOPSJOK TPOBEICHHS pabOT MO MEXrocyIapCTBEHHOM
craumaptusain ycradosieHsl [OCT 1.0-92 "MexrocynapcTBeHHas cucrema craHmapTusaiui. OCHOBHbIC
monoxernust” wu  [OCT 1.2-97 "MexrocymapcTBeHHass cucTeMa  cragaaprusanun.  CTaHmapTel
MEKIOCyJapCTBEHHBIC, NpaBWJIa M PEKOMEHJAIMH IO MEXIOCYylapCTBEHHOH craHmaptuzanuu. Ilopsmok
pa3pabOTKH, TPUHATHS, TPUMEHEHHNS, OOHOBJICHNSI © OTMEHBI"

BBenenue

Bubpanus, npousBomumas BEHTUIATOPOM, SIBISIETCS ONHOW M3 €ro BaKHEHIIMX TEXHUYECKUX
xapakTeprcTuK. OHa MO3BOJISIET CYAUTh O Ka4eCTBE KOHCTPYUPOBAHUS U U3TOTOBICHU u3enusi. [loBbleHHast
BUOpamusi MOXET CBHJCTEIbCTBOBATH O HEMPAaBWIBHOW YCTAaHOBKE BEHTWISATOPA, YXYALIIEHHU €T0
TEXHUYECKOT'O COCTOSTHHS U T.II.

Mo »Tolf TpuYMHE BHOpPAIMIO BEHTHISATOPA OOBIMHO HM3MEPSIOT B Ipoliecce MPUEMO-CAATOYHBIX
WCTBITAHUHM, TPH YCTAaHOBKE Tepell MyCKOM B OKCIUTyaTallMio, a TAaKKe IPH BBITIOJIHEHHHA IPOTPAMMBI
MOHUTOPHMHIA TEXHUYECKOTO COCTOSIHMS MaiuH. JlaHHbIE O BUOpAaMM BEHTWIATOPA MCHOJB3YIOT TaKXe NpH
IIPOEKTUPOBAHHUHU €TO OIOPHI U MOACOCTUHEHHBIX CHCTEM (BO3LyXOIIPOBOJOB).

B mensx HacTosimero craHiapTa MpeanojararoT, YTO W3MEPEHHUs] BUOpaluu MPOBOIST C OTKPBITHIMU
BCACBHIBAIOIIMM W HAarHETaTEJIbHBIM OTBEPCTHSMHU, OJHAKO HEOOXOAMMO HMETh B BHIOY, YTO BHOpaus
BEHTHJISITOPA MOKET CYIIECTBEHHO M3MEHATHCS IPU M3MEHEHUH a3pOAMHAMHUKH BO3YIIHOTO MOTOKA, YaCTOTHI
BpaIleHUs 1 JPYTUX XapaKTEPUCTHK.

Hacrosmmit cranmapt cnemyer mpumensatb coBmectHo ¢ [OCT MCO 10816-1-97, TOCT MUCO
10816-3-2002 u OCT 31351-2007, B KOTOpBIX YCTaHOBJCHBI METOJAbI HM3MEPEHHH M OIPEICIICHBI
MECTOTIOJIOKEHUS TaTYNKOB BUOpaunu. Eciu u3mepenns BUOpauu IpoBOAAT TS OLEHKH €€ BO3/ICHCTBUS Ha
BO3/IyXOBOJI WJIM OCHOBaHHE BEHTUIIATOPA, TOYKH W3MEPEHHH BHIOMPAIOT COOTBETCTBYIOIINM 00pa3OM.

[IpuBeneHHass B HACTOSIIEM CTaHAapTe KiIacCH(UKALUS 10 JOIMyCTUMBIM 3HAUCHHAM AucOaIaHca u
BHUOpaIMy IPUMEHUMA K CEPUITHO BBIITYCKACMbIM BEHTHIITOPAM.

W3mepennss BuOpanuy BEHTWIATOPa MOTYT OBITh JOPOTOCTOSIIMMH, M HHOTJAa HMX CTOHMMOCTb
3HAYUTEJIFHO NPEBBIMIAET CTOUMOCTh M3TOTOBJICHHUs caMoro minenusi. IloaTtomy kakue-mi0o orpaHudeHus: Ha
3HAYEHUS] OTIEIbHBIX TUCKPETHBIX COCTaBIIAIOLUIMX BUOpAlMU WIM MapaMeTpoB BHOpALUMHM B MOJOCAX YacTOT
CJIEyeT BBOAUTH TOJIBKO B CIy4asx, KOI'Za IPEBBILICHHUE 3THUX 3HAUEHUH CBUAETENLCTBYET O HEHCIPABHOCTH
BEHTHJIAITOpA. YMCIIO TOYEK M3MEpEHHs BHOpALUH TaKKe CICAyeT OrPaHHYUTbh MCXOIS M3 HPEAIoaraeMoro
HCTIONB30BaHMS PE3YJIbTATOB H3MEPEHUH.

OOBIYHO I OLEHKH BHOPAaLMOHHOTO COCTOSIHUSI BEHTHJIATOPA JOCTATOYHO MPOBOIUTH M3MEPEHHUS
BHUOpaIMK Ha €T0 OMopax.

ITo cpaBHEHUIO ¢ MPUMEHEHHBIM MeXayHapoaHbM cTangapToM MCO 14694:2003 B TEKCT HACTOSIIETO
CTaHAapTa BHECEHBI CIIEIYIOIIEC N3MEHEHUS:

- TOCKOJBKY B pasfennl 3 MeXIyHapoIHOTO CTaHJapTa BKIOYEHO OOJNBIIOE  YHCIIO
o0meynoTpeOUTENNbHBIX TEPMUHOB B 00acTH OajJaHCHPOBKH, B OINpPEAEICHHH KOTOPhIX HE OTpakeHa
cnenuuKa UX NPUMEHEHMS IS HPONYKIHMH JAHHOIO Kiacca, a TAKKe HMMEIOTCS HETOYHOCTU M OIIMOKH,
OCTaBIIEHBI TOJBKO TEPMUHBI, KOTOPHIE HE BKIIOUEHB! B TepMuHOmoruueckue cranmaptel [ OCT 19534-74 u
I'OCT 24346-80. CoOTBETCTBEHHO B JAaHHOM pa3[ele IMPUBEACHbl CCBUIKM HA  YKa3aHHbIC
MEXI'OCYJapCTBEHHBIE CTAaHIAPTHI;

- B pasgen 2 pob6asnensl [OCT 19534-74 u TOCT 24346-80, a MexayHAPOIHBIC CTAHAAPTHI, HE
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BBCJICHHBIC HA JAHHBI MOMEHT B KaueCTBE MEXIOCYIapCTBEHHBIX, IEPEHECCHBI B CTPYKTYPHBIM 37€MEHT "
Bbubnuorpagusa";

- w3 Tabnuy 4 u 5 WCKIIOYeHBI MpEeIbHbIC 3HAYCHMS IS MHKOBBIX 3HAYEHHH BHOPOCKOPOCTH,
KOTOpbIE HE  TPEJACTABISIOT COOON  JIOMOJHUTEIBHBIM  KpUTEpHU, a  IOJyY4eHBl  IepecYeToOM
CPEIHEKBAJIPATHYHOTO 3HAUCHHS B MUKOBOE 3HAYCHHUE JUTS CIydvas CUHYCOWAaibHOW BuOpanuu. [TpeaenbHble
MMUKOBBIC 3HAYCHUS MPUBEACHBI B MEKIYHAPOIHOM CTaHIApPTE MOTOMY, YTO YCTAHOBJICHUE OTPAHUYCHUI ISt
ATUX 3HAYCHUH SBISETCS OOIICTIPUHATON TPAKTHKOH B HEKOTOPHIX cTpaHax. COOTBETCTBEHHO W3MEHEHBI
3aroyioBku rpa¢ 1abnuu 4 u 5;

- UCKIIIOYEeHO NpurioxeHve D, comepikaiiee Ka4eCTBEHHOE OMMCAHHE BHOPAIMM BEHTUIIATOpPA KaK
pe3yJsibTaTa OTKJIMKAa MaCcCOBO-NIPYKMHHOM CHUCTEMBI C OJHOM CTENEHBIO CBOOOJBI, KOTOPOE HE IO3BOJISCT
MOJIyYUTh TPAKTHUYSCKU 3HAYUMBbIC pe3ysibraThl. COOTBETCTBEHHO W3MCHEHA HyMEpalus OCTaJIbHBIX
NpUIIOKEHHH (cM. NpunoxeHuve J);

- B npunoxeHun E pucyHok E.1, 3aumcTBoBanHbIN 13 crapoi penakimu MCO 1940-1:1986, 3amenen
COOTBETCTBYIOIINM PUCYHKOM 13 HOBOH pemakmmu MCO 1940-1:2003;

- B ipuMepe 1 npunoxeHns E 3naueHus KOPPEKTUPYIOIIUX MAcC PacCUMTaHbI HE Yepe3 JIOMyCTUMOe
3HAYCHUE OKCIICHTPUCHTETA IICHTpa MacC Ae (Y4TO HMEeT CMBICI TOJNBKO B Cly4ae CTAaTUYEeCKOU
HEYPaBHOBEIICHHOCTH), a Yepe3 IOMyCTUMOE 3HAYCHHUE YACTBHOTO AucOananca € KaK yCTAaHOBJICHO B 7.3;

- W3 CTPyKTypHOro sieMmeHTa "Bubnmorpadus" HCKIoYeHb MeEKIyHApOIHBIE CTaHIAPTHI, Ha
KOTOPBIC OTCYTCTBYIOT CCHIJIKH B TEKCTE HACTOSIIETO CTAHIapTa.

1 Ob6aacTh npuMeHeHUst

Hacrosmmii craHmapT ycTaHaBIMBaeT MpeAcibHbIC 3HAYCHHS BUOpAIMM WM JIOMYCTHUMbIE 3HAYCHHS
qucOamaHcoB JUIsi TMPOMBIIUICHHBIX BEHTHWJIATOPOB BCEX BHJIOB (J1ajiee - BEHTWIATOPHI), KPOME OBITOBBIX
BCHTWISATOPOB, MNPEAHA3HAYCHHBIX HUCKIIOYUTEIBHO [UJISI CO3JaHUS BO3IYIIHBIX TIOTOKOB B IOMEIICHUU
(HanmpumMep, MOTOJIOYHBIX WM HACTOJBHBIX). YCTAHOBIEHHBIC MPECIbHBIC 3HAUCHUS PACHpPOCTPAHSIOTCS Ha
BEHTUJISITOPHI MOIIHOCTRIO aBurareis MmeHee 300 kBt. Pexomennariu uist BEHTHISTOPOB OOJBIIEH MOIITHOCTH
maasl B [ OCT ICO 10816-3.

ITapameTpsl , JUISI KOTOPBIX YCTAHOBIIEHBI IpEACNbHBIC 3HAYCHHS, 3aBUCAT OT IeJeH H3MEpeHHI
BuOpanuu (cM. pasgen 5).

[TomoxkeHnst HACTOSIIIETO CTaHAApPTa MOTYT OBITH WMCHOJB30BAHBI IS (DOPMYITUPOBKHA TPeOOBaHHUU B
JIOTOBOPHBIX OTHOIIIEHHUSX CTOPOH.

NMpumeyaHue - UcnbiTaHus B 3aBOJACKHX YCIOBUSIX OOBIYHO TIPOBOMASAT JUIS BEHTUIIATOPOB C
OTKDPHITBIM BXOJIOM M BBEIXOJIOM (0€3 CHCTeMBI TpyOOINpPOBOIOB), TO3TOMY HWX a’3pOJUHAMHYECKAs
XapaKTEPUCTHUKA CYIIECTBEHHO OTJIMYAECTCS OT HMMEIONIEH MECTO B HOPMAJBHBIX YCJIOBMSIX SKCILTyaTalllu.
Kpome Toro, otnuyarbcsi MOTYT TakXKe Macca M IKECTKOCTh BPEMEHHOTO OCHOBAaHMS, HAa KOTOPBIN
YCTaHABIMBAIOT BEHTWIATOP. [lodTOMy maiisi MCHBITAHUNA B 3aBOJCKUX YCJIOBHSX IpeAeTbHBIC 3HAUCHUS
MIPUMEHSIOT K Y3KOIOJIOCHOH BUOpAIlMU B 00JIaCTH YaCTOThI BPAIICHUS, a JJIsS UCIIBITAHUI HAa MECTE YCTAHOBKU
BEHTUJISITOPOB K IITUPOKOIIOJIOCHOM BHOpAIiy, ONpeaessatomeil o0mee BUOPaMOHHOE COCTOSTHIE MAIITHHEI.

Hacrosimuii ctangapt pacnpocTpaHseTcsl Ha BEHTWIALHMOHHOE 000pyI0OBaHUE € )KECTKUMH POTOpaMH,
HCIONb3YEMbIMH, HAIpUMeEp, B CHCTEMax oO0OrpeBa, BEHTWIALMM M KOHIULHMOHMPOBAaHMSA BO3[yXa, B
Pa3NUYHBIX TEXHOJOTMYECKHX Mpoleccax, A LIAXTHOW/TYHHENPHOW BEHTWISILIMH WM B HSHEPTETHYECKHUX
YCTaHOBKAX.

Hacrosimuit cTtangapT He pachpocTpaHseTcsi Ha YCTAHOBKM, paloTaiolye B YCIOBUAX ACHCTBHA
OOJIBIINX CHJI, YAAPOB MU SKCTPEMaIbHBIX TEMIIEpaTyp.

Hacrosmuii crangapt He pacnpocTpaHsieTcsl Ha TpeOOBaHHS K KaYeCTBY YCTAHOBKH BEHTHJISILIMOHHOTO
obopynoBanus. OOBIYHO H3rOTOBUTENIL HE HECET OTBETCTBEHHOCTH 3a KOHCTPYKLHUIO OCHOBaHHS H
NpaBWIBHOCTh YCTaHOBKM BeHTWiIATOpa. [IpedmonaraioT, 9To MpH YCTaHOBKE MOTPEOUTENh OOECHEeUUT
TpeOyeMyI0 Omopy W YCJOBUS CTaOMIBHOH pabOTBl BEHTHISATOpA, MPU KOTOPBIX €ro BuOpamms Oyner
YAOBJIETBOPSTH TEM K€ KPUTEPHSIM, UTO U IIPH 3aBOJCKUX UCIIBITAHHSIX.

Hacroammii cranmapT He ycTaHaBinuBaeT TpeOOBaHW K BHOpamuu, nepeaaBacMoOil BEHTHISTOPOM B
MIPUCOENHEHHBIE KOHCTPYKIIHH.

2 HopMaTHBHBIE CCBUIKH

02.09.2025 Cucrema TAPAHT 2


https://internet.garant.ru/document/redirect/407576456/0

MexrocygapcTtBeHHbin ctaHgapT FTOCT 31350-2007 (MC014694:2003) "Bubpaums. BeHTnnsitopsl

B HacTosimeM craHaapTe HCIoIb30BaHbl HOPMATHBHBIC CCHUIKH Ha CICIYIOIINE CTaHAAPThI:

FOCT NCO 1940-1-2007 Bubparus. TpeboBaHusi K Ka4decTBY OaTaHCHPOBKH KECTKHX POTOPOB.
Yacts 1. OnpeneneHue I0MyCTHMOTO qucOaianca

I'OCT UCO 5348-2002 Bubpamus u ynap. MexaHn4eckoe KperjieHHe aKCeIepoOMeTPOB

I'OCT UCO 7919-1-2002 Bubpammsa. KoHTponb cOCTOSHHS MaIllMH TIO pPe3yibTaTaM H3MEpeHHH
BHOpanuy Ha Bpamarommxcs Banax. Oomme TpedoBaHus

FOCT MCO 10816-1-97 BuOpaums. KoHTponb COCTOSIHMS MalIdH 110 pe3ysibTaraM H3MEpeHUi
BUOpaK Ha HeBpararomuxcs 4actax. Yacts 1. O6mue TpeboBaHms

FOCT MCO 10816-3-2002 Bubpauus. KoHTpoab COCTOSHMS MAaIIWH MO PE3yJbTaTaM H3MEpeHHI
BUOpalK Ha HeBpamarmuxcs yactsax. Yactes 3. [IpoMbllIeHHbIC MAIIMHBI HOMUHAIBHOW MOIIHOCTBIO OoJice

15 kBT 1 HOMUHanBHOU ckopocThio oT 120 mo 15000 My

FOCT 10921-90 BeHTHasTOpHI paguaibHble U OCeBble. MeTOIbI a9pOJMHAMUYECKHX UCTIBITAHUI

FOCT 19534-74 BanancupoBKa BpalIalOIUXCs Tell. TepMUHBL

I'OCT 24346-80 Bubpanus. TepMUHBI U ONpeAeIeHUs

I'OCT 31322-2006 (MCO 8821:1989) Bubpamus. TpeOoBanus k 0ajaHCHUPOBKE 3JIEMEHTOB POTOpa,
COOHMPAEMBIX C TIOMOIIIBIO IITIOHKH

I'OCT 31351-2007 (MCO 14695:2003) BuOpaumsa. Bentwnaropsl mnpoMblnuieHHbIE. V3MepeHus
BHUOpaIuu

MpumeyvaHue - Ilpu monb30BaHWM HACTOSIIMM CTaHIAPTOM LEJIECOOOPAa3HO TPOBEPUTH NEHCTBHE
CCBUIOYHBIX CTaHIApTOB HA TEPPUTOPUU TOCYAAapCTBA IO COOTBETCTBYIOIIEMY YKa3aTelIl0 CTaHAAPTOB,
COCTaBJICHHOMY II0 COCTOSHMIO Ha 1 SHBaps TEKYyILEro roja, W IO COOTBETCTBYIOIIMM HH(OPMAIIHOHHBIM
yKaszaTeJsiM, OIMyOJMKOBAaHHBIM B TEKyIIeM rofy. ECIM cChUIOYHBIM cTaHIApT 3aMeHEeH (M3MEHEH), TO NpH
MOJIb30BAHUM HACTOSIINM CTaHAAPTOM CleyeT PYKOBOJCTBOBAThCS 3aMEHSIOIINM (U3MEHEHHBIM) CTaHAApTOM.
Ecnu cchiiovHbI CTaHAapT OTMEHEH 0e3 3aMeHBl, TO TOJIOKEHHE, B KOTOPOM JlaHa CChbUIKA Ha HEro,
MIPUMEHSIOT B YaCTH, HE 3aTParuBaroIiel 3Ty CChUIKY.

3 TepmuHbI U onpeaesIeHUs

B nacrosmem crarmapre npuMeneHsl TepMuss 1o [OCT 19534 u TOCT 24346, a Takke ClieIyIONIHE
TEPMHUHBI C COOTBETCTBYIOIIUMHU OIPESIICHUSIMU:

3.1 BuOpauMOHHOE COCTOSHHME: 3HAu€HHE MJIM  COBOKYNHOCTh  3HAYEHHUH  IapaMeTpoB,
XapakTePU3YIOLUINX BUOPALIMIO MAIINHBI.

3.2 kareropusi BEHTWISATOpa ([0 HA3HAYCHMIO): OJIEMEHT ONHMCaTeNbHOM KiAcCU(UKALMH,
HCTIONB3YeMOH ISl XapakTEPUCTUKH Ha3HAYCHHS BEHTHIISITOPOB, KJIACCOB TOYHOCTH WX OalaHCHPOBKH H
PEKOMEHIyEeMBIX MpeeNbHBIX 3HAUCHUH apaMeTpOB BUOpaLIUH.

3.3 mexaHu4yeckue OUeHMUA: I3MeHeHHE pPAcCTOSHHUS OT IMOBEPXHOCTH Bajla [0 HEKOTOPOil
(UKCHPOBaHHON TOUKU (M3MEPUTENFHOTO YCTPOUCTBA) IPH MTPOBOPAYNBAHUY Baja.

3.4 onextpuueckue OueHus: MCTOYHMK (3MEKTPOMAarHUTHOM TNPHUPOABI) IMOTPEIIHOCTH H3MEpPEeHUH
OWeHMIA POTOpa C UCTIOIB30BAaHHEM JIATYUKOB BUOpAIIMK OECKOHTAKTHOTO THIIA.

MpumeyaHus

1 Takue MOTPENIHOCTH MOTYT OBITH CJIEICTBHEM OCTATOYHOTO MarHeTH3Ma POTOpa, HEOIHOPOIHOCTH
QJICKTPUICCKUX CBOMCTB €ro TMOBEPXHOCTH, a TaAKIKE APYTUX (1)aKTOpOB, OKa3bIBAOIIUX BJIIMAHUEC HaA KaJ'II/I6p0BKy
JaTdyuka BI/I6paLII/II/I.

2 H3MeHeHUsS MONOXKEHUS IMMOBCPXHOCTHU BaJla, HU3rOTOBJICHHOI'O M3 (l)epp0MaFHI/ITHOFO Matcepuala,
OMpeACIAOT B MpOHECCEC €ro MCIJICHHOTO HNPOBOpAaYMBAHHA C HCIIOJIB30BAHUCM OECKOHTAKTHBIX JAAaTYUKOB
BUXPCTOKOBOI'O THIIA. Ha pe3yabTaT I/I3MepeHI/II71 IOMHMO H3MEHEHUU q)OpMLI IMOBCPXHOCTU Bajla MOXKET
OKa3aThb BJIIMAHUC PA3JIMYNEC SJICKTPOMATrHUTHBIX CBOMCTB Pa3HbIX Y4aCTKOB Bajia.

3.5 MecTo 3kKcnnyaTauuu: MecTo OKOHYATEIbHOM YCTAaHOBKM BEHTHJIATOpPA, IS KOTOPOTO
OTIPEJICIICHBI YCIIOBUS €TI0 PaOOTHI.
3.6 ocHoBaHue: KoHCTpyKITHs, TTOIIEPKUBAIOIIASI MEXaHUIECKYIO CUCTEMY.

MpumeyaHus

1 Ora KOHCTPYKIUA MOXKET OBITH JKECTKO 3aJciiaHa B HCKOTOpLIfI CHeHI/IaJ'IBHHﬁ Kapkac W COBEpIIATh
ABWIXCHUA, ICPCAABACMBIC HAa OIIOPY BECHTUIIATOPA.

2 OcHOBaHHE - 3TO TO, K UCMY KPCIIUTCS BCHTWJIATOP U YTO COCTAaBJIACT H€06XO,Z[I/IMy}O BCHTUJIATOPY
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ornopy. Maccy M KECTKOCTh OCHOBaHHS BBIOMPAIOT TakUM 00pa3oM, YTOOBI MPEMSTCTBOBATH YCHIICHHIO
nepeaaBaeMoi uepe3 Hero Bubpauuu.

3.7 nogatnuBas onopa: CrucreMa onophl BEHTHIATOPA, CKOHCTPYHPOBAHHAS TaKUM 00pa3oM, YTOOBI
nepBasi COOCTBEHHAS YaCTOTA OIOPHI JIeKasa 3HAUUTEILHO HIXKE pabovell 4acTOThI BpallleHHs BEHTUIISATOPA.

MpumeyvaHue - [lpu ompenencHUH CTENEHH MOJATIUBOCTH OMOPBI CICAYET YUYHUTBHIBATH YIPYTHE
BCTaBKH MEX]Iy BEHTHJISITOPOM M OTOPHOM KOHCTpyKIuei. [lonaTiuBoCcTh 0MOphl 00ECIIEUNBAIOT, BHIBEIIIMBAS
BEHTWISATOP Ha MPYKUHAX WIH YCTAHABIUBAs OTNOPY Ha yIPYTUe dJIEMEHTHI (TIPYKUHBI, PE3UHOBBIC U30JISATOPBI
U T.71.). HacTora cOOCTBEHHBIX KOJICOAHHI CHCTEMBI "MOJIBECKA - BEHTWIISITOP" OOBIYHO cocTaBisieT MeHee 25%
YaCTOTHI, COOTBETCTBYIOIICH MUHUMAIEHON CKOPOCTH BPAIIEHUS UCIIBITYEMOTO BEHTHIISITOPA.

3.8 xkecTkass onopa: Cucrema OIopbsl BEHTHJISTOPA, CKOHCTPYHPOBAHHAS TaKUM OOpa3oM, 4TOOBI
nepBasi COOCTBEHHAsSI 4aCTOTA OIOPHI JIeKana 3HAUUTEILHO BBIIIE pabodeii 4acTOThI BpallCHHUSI.

MpumeyaHume - XKectkocTh OCHOBaHHS BEHTHJIATOPA OTHOCUTEIbHA. Ee HEOOX0AMMO paccMaTpUBaTh
B COIOCTaBJIICHHH C JKECTKOCTBIO MOJIIMITHUKOB MaridHbl. OTHOLIEHHE BHOpAIMK KOPITyca MOANIMITHUKA K
BUOpAIlMd OCHOBAHHs MPEACTABISsIET COOOM XapaKTEPUCTHKY, ONPENCISIONIYI0 BIMSHHE MOAATIMBOCTU
ocHoBanusi. OCHOBaHHE MOXXHO CYHMTATh YKECTKHM M JOCTATOYHO MACCHBHBIM, €CIIM aMIUTUTYAa BHOpaIUu
OCHOBaHHUS (B JIIOOOM HAIMpPaBICHWHU) BONM3M JIall WM OMOPHOW pPaMbl MAIMHBI COCTAaBIsAET MeHee 25%
MaKCHMAaJIbHOTO 3HAUCHHS Pe3yIbTaTa U3MEPEHUI BUOpAIMHY, BBIMOJHCHHBIX Ha OKAMIICH MOAIIMITHHKOBOM
orope (B JItoOOM HaIPaBICHUH).

4 O603HaYeHUA

B HACTOAIIEM CTaHAAPTE IMPUMCHECHBI CIICAYIOIIUEC 0003HaYEeHUS BEJIMYMH.

Ob6o3HaueHne Bennunna Enununa u3mepenus
a MIHOBEHHOE BUOPOYCKOpEHHUE (YCKOPEHHE) m/c’
a, OTIOpHOE 3HaYeHHe BHOPOYCKOPEHUS m/c?

5 2
Apeak MMUKOBOE 3HaYeHHE BUOPOYCTPOIiCTBa M/c
4 CPeIHEKBaApaTHIHOE 3HaYCHHE (C.K.3.) BUOPOYCKOpEHUE M/c?
A, YPOBEHB C.K.3. BAOPOYCKOPEHHS OTHOCUTEIHHO OMIOPHOro 3HAUeHust  1b

10°m/c?
A..=20] Ar.m.s.
dp— “VLE 6
10
d MTHOBEHHOE BUOponepemenieHue (epeMenieHue) MKM, MM HJTU M
D pasMax BUOpOIIepeMEIICHUS MKM WJIM MM
p-p
D C.K.3. BUOpOIIepeMeIeHus MKM HJIA MM
€ YAENBHBIN arcOaaHc MKM HWJIA T*MM/KT
f 4acToTa, f=u/2 1 I'n
G KJIACC TOYHOCTH OaTaHCHUPOBKHU -
m Macca poropa KT
n, fmm 4acTOTa BpalleHHs o
N pabouast 9acToTa BpaIlIeHUs -1
MUH

t BpeMs c
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T nepuoJ BUOpauu c
Uper JOITyCTUMBIA OCTaTOYHBIN ArcOananc (MOMEHT) I"MM
v MTHOBEHHAsI BUOPOCKOPOCTH (CKOPOCTH) MKM/C, MM/C HFJTH M/C
v, OIOPHOE 3HAYEHUE BUOPOCKOPOCTH MKM/C, MM/C WJIH M/C
Vpeak MMUKOBOE 3HaYEHUE BUOPOCKOPOCTH MKM/C, MM/C WJIH M/C
v . o0I111ee 3HAYCHHE C.K.3. BAOPOCKOPOCTH MM/C WA M/C
Vs YPOBEHB C.K.3. BHOPOCKOPOCTH OTHOCHTENFHO OIMOpPHOTO 3HaueHus nb
107 m/c?
V,,=20I —Ar'm's'
dp~ <Vig )
10

o YIJI0Basi CKOPOCTh BpallleHuUs Kojieca pan/c.

5 Ha3zHaueHue HCIIBLITAHUM

Ilepen mpoBeneHreM BHOPAIIMOHHBIX HCIIBITAHUN JFOOBIX BHJIOB HEOOXOAMMO OIPENCIUTh H
COTJIACOBaTh MEX]y 3aWHTEPECOBAHHBIMKM CTOPOHAMHU HA3HAYCHHE 3TUX WCIBITAHUA U Pe3yNbTaThl, KOTOPBIC
JIOJOKHBI OBITH TIOJTYYCHBI.

Han6onee TUIINYHBIMU 3aJa4aMHu HUCITLITAHUN SIBIISIOTCS

a) OLIEHKA KauecTBa KOHCTPYKIIMU BEHTHUIISATOPA;

b) olleHKa KayecTBa M3TOTOBICHHUS BEHTWIIATOPA HA CTA/IUU ero pueMKH (cM. 8.3);

C) MPOBEpKa MPAaBUILHOCTH BBIOOPA OMOPBI U COSUHEHUS BO3yXOBOa HA MECTE AKCILUTyaTalluy yTeM
CPaBHEHHUH C pe3yJibTaTaMU 3aBOJACKHMX HCIBITAHUU (M. NpUroxeHue D);

d) KOHTpOJIF BHOPAITMOHHOTO COCTOSIHHMS MAIIMH IS TIOMydeHHs 0a30BOW JIMHUM BHOpPAINH
rH(OPMAIMH O TEHACHIIMY ¢ H3MEeHeHus (cM. npuroxeHue F);

€) NpPEeIOCTABICHUE KOHCTPYKTOPY MEXAaHMYECKHX CHCTEM, CBS3aHHBIX C BEHTHJIATOPOM (OTIOD,
OCHOBAHUS BO3J[yXOBOJIa U T.J.), JAHHBIX O BUOpAIMK, KOTOpas OyJeT nepeaHa Ha STH CHCTEMBI.

[TorydeHHbie pe3ynbTaThl MOTYT OBITh MPEACTABICHB B BHJE OOIIETO YPOBHS BHOpAIMU B IIUPOKOWM
II0JIOCE YaCTOT, B OKTaBHBIX, TPETHOKTABHBIX WM Y3KHX II0JIOCAX YacTOT (IUCKPETHBIX COCTABJISIOIINX).
OOwmmit 00beM MOTy4aeMbIX JTaHHBIX 3aBUCUT OT KaTErOpUH BEHTUIISITOpa (CM. Pasfen 6) u uenei npoBeieHHs
HUCIIbITAHUU.

6 Kateropuu BenTuisitopos (BV-kareropumn)

KoHcTpykisl  BEHTHJISITOPa W €r0  Ha3HAYCHUE  SIBIIIOTCS  KPUTEPHSMH,  ITO3BOJISIOIIUMHU
KJIacCH(UIIMPOBATh BEHTWJIATOPHl MHOTHX THIIOB MO JONMYCTHMBIM 3HAYCHUSAM JucOaliaHca W YPOBHSIM
BuOparuu (BV-kareropusam).

B Tabnuue 1 npencrapieHbl KaTETOPUH, K KOTOPBIM MOT'YT ObITh OTHECEHBI BEHTHIIATOPHI UCXOS W3
YCIOBUH WX MPUMEHEHUsS C YYETOM JOMYCTHMBIX 3HAYCHUM NUCOanaHCOB M ypoBHeW BuOparmu. Kateropuro
BEHTWJIATOPA OTIPEIEIsieT U3TOTOBUTEb.

Tadauua 1 - Kareropuu BeHTHISITOPOB

VYcnoBust npUMeHEHU [Tpumepst IToTpebms- BV-kareropus
emas
MOIITHOCTb,
kBT
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BriToBbIe 1 0ducHBIE IToToso4HbIE U YEpAAUHBIE BEHTUIATOPHI, OKOHHBIE < 0,15 BV-1
MTOMEILEHUS KOHJULIMOHEPHI > 0,15 BV-2
3naHus u BeHTmiATOpsI AJ1 MPOBETPUBAHMSI IOMELICHUH U B <3,7 BV-2
CEJIbCKOXO3AUCTBEHHBIE | CHCTEMaX KOHIMWIIMOHUPOBAHUS BO3/AyXa; > 3,7 BV-3
MTOMETICHHS BEHTHJIATOPHI B CEpUHHOM 000pyTOBaHUH
TexHonoruyeckue BeHTUATOpSI B 3aKPHITHIX TOMEILICHUSX, LIaXTaX, <300 BV-3
MIPOLIECCHI U KOHBeliepax, KOTJax, a3poIMHaAMUIECKUX TpyOax, B ~ 300 cem. TOCT MCO
MIPOU3BOJCTBO SHEPTUN | CUCTEME Ta300UYUCTKU 10816-3
Tpancnopr , B TOM BeHTIIIATOPSI HA JIOKOMOTUBAX, IPY30BbIX U <15 BV-3
qHclie MOPCKHE Cyia JIETKOBBIX aBTOMOOHJISIX > 15 BV-4
Tynnenu BeHTmiATopsl AJ1 IPOBETPUBAHKS METPO, <75 BV-3
TYHHEJIEH, Tapakent > 75 BV-4
Jlro6ast BV-4
Hedrexumuueckoe BenTtunstops! 171 yAaneHus ONacHbIX Ta30B, a <37 BV-3
MIPOU3BOJICTBO TaK)Ke UCIIOJIb3YEMBIE B IPYTHX TEXHOJIOTHYECKUX > 37 BV-4
mporeccax
[IpousBoacTBo BenTtunaropsl A1 co3qaHus YUCTHIX TOMEIICHHUM JIro0as BV-5
KOMITBIOTEPHBIX YHITOB
MpumevaHus
1 Hacrosmmii cTaHgapT paccMaTphBaeT TOJIBKO BEHTHIATOPH MomrHOcThI0 MeHee 300 kBt. Ouenka BuOparmm
BeHTHISATOpOoB  Oosbmiei  mommoctn mno [OCT WNCO 10816-3. OpHako cepuiiHble CTaHIAPTHBIC
JJIEKTPOJIBUTATENN MOTYT MMETh HOMHHAIBHYIO MOIIHOCTE A0 355 kBt. Bentunsatopsl ¢ Takumu
3NEKTPOJIBUTATEISMHU CJEyeT MPUHUMATh B COOTBETCTBUH C HACTOSIIMM CTaHIapTOM.
2 Tabnuvua 1 He pacnpocTpaHseTcsl Ha JIETKHE HU3KOCKOPOCTHBIC BEHTUIISITOPBI OOJIBIIOr0 JuameTpa (00BIYHO OT
2800 mo 12500 MM) ¢ OCEBBIM IOTOKOM, HCIIOJIb3yeMbIe B TEILUIOOOMEHHWKAX, OAlllEeHHBIX OXJAJWUTENSIX U T.II.
Knacc Tounocty GalaHCHUPOBKY 7Sl TAKUX BEHTUIIATOPOB AOJDKEH ObITh G16, a KaTeropusi BeHTWIATOPOB - BV-3.

B ciyuae mnpuoOpeTeHHsT OTHENBHBIX JJIEMEHTOB pOTOpa (Kojeca WM KpPBUIBYATKH) JJIS WX
nmocyeayoniell yCTaHOBKM Ha BEHTHIISITOP CIEAYeT PYKOBOJCTBOBATHCS KJIACCOM TOYHOCTH OalaHCHPOBKH
JaHHBIX 3JIEMEHTOB (cM. Tabnuuy 2), a B ciayvae mpuoOpEeTEHNs BEHTHIATOPA B cOOPE TOMUMO TOTO CIIEAYET
[IPUHUMATE BO BHHMAaHHE pE3yJIbTaThl 3aBOICKUX HCILITaHHM Ha BHOpamuio (Tabnuua 4) n BuOpanuio Ha
Mecte skcrutyataiu (Tabnuua 5). OObIMHO yKa3aHHbIE XapaKTEPHCTHKH COTJIACOBAHBI MEXIy COOOiA,
[I03TOMY BBIOOp BEHTHIISITOPA MOKHO OCYIIIECTBIISATH Ha OCHOBE ero BV-kareropuu.

VYcranosnennass B Tabnuue 1 kiaccudukanus sBIs€TCS THIHYHON ISl HOPMAILHOTO MPUMEHCHHUS
BEHTHJISITOPOB, OAHAKO B OOOCHOBAaHHBIX CIIydasX 3aKa3udk MOXKET 3alpOCUTh BEHTHISATOP JIPYrou
BV-kateropun. Pekomennyercst ykaszpiBaTh BV-kaTeropuio BEHTUIATOpA, KJIacc TOYHOCTH OaJaHCHUPOBKH H
JOMYCTHUMBIE YPOBHU BHOPAIlMK B IOTOBOPE Ha MOCTaBKY 000PYIOBaHHS.

OTnenpHOE COrTalleHue MEKIY 3aKa34nKOM M M3TOTOBUTENEM MOXKET OBITh 3aKII0YEHO B OTHOILICHHU
YCIOBUH YCTaHOBKH BEHTWJIATOPA, YTOOBI MPH 3aBOJCKUX HCIBITAHUSX BEHTHISATOpa B cOOpe ObUIM yUYTCHBI
IUTAHUpYEeMbIE YCIIOBHSI YCTaHOBKH Ha MeECTE OJKcIulyartanud. [IpH OTCYTCTBHM TaKOro COIJIAIICHUS
OTpaHMYCHHS Ha TUIT OCHOBAHUS (KECTKOE WIIH MOJIATIIMBOE) JUIS 3aBOJICKUX MCIILITAHUN HE yCTAaHABIMBAIOT.

7 banaHcupoBKa

7.1 O6LwWwme nonoxeHus

W3roroBuTenh BEHTHISITOPOB HECET OTBETCTBEHHOCTHh 3a IPOBENICHHWE OANaHCUPOBKH BEHTUIISATOPOB
COTJIACHO COOTBETCTBYIOIIEMY HOPMAaTHBHOMY JOKYMEHTY. Hacrosiuii craHmapT OCHOBaH Ha TpeOOBaHMSX
FOCT WCO 1940-1. bamaHCcMpOBKY TpPOBOJSAT OOBIYHO HAa BBICOKOYYBCTBHTEIBHBIX, CHEHUAIBHO
CKOHCTPYMPOBAHHBIX 0aJaHCHPOBOYHBIX CTaHKAX, MO3BOJSIONIMX IOJYYHTh TOYHYIO OLEHKY OCTaTOYHOI'O
JucbanaHca.

7.2 Knaccbl TOMHOCTU GanaHCUPOBKMU
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JIist KoJleC BEHTHUIIATOPOB MIPUMEHSIOT KJTACCH TOYHOCTH OalaHCHPOBKH B COOTBETCTBHM ¢ TAbnmLen 2
. I3roToBUTENs BEHTHIIATOPOB MOYXET MPOBOIAWTH OATaHCHPOBKY Cpa3y s HECKOJIBKHX DIIEMEHTOB B cOOpE,
KyJia KpoMe KoJieca MOTYT BXOJUTh Bal, COCJAMHUTEIbHAS My(dTa, IKUB U T.1. [IoMUMO 3TOr0 OaxaHCHPOBKH
MOTYT MOTPe0OBaTh OTACIbHBIC 371eMeHThI cOopku (cM. [1] u [2] B OTHOIIEHUH OANaHCHPOBKH MIKUBOB H My(T
COOTBETCTBEHHO).

Tab6auua 2 - Kinacesl TOUHOCTH 0aJIaHCHPOBKH

Kareropust BeHTHIIATOPA Kitacc TounocTn 6anaHCHPOBKE POTOPOB (KOJIEC)
BV-1 Gl6
BV-2 Gl16
BV-3 G6,3
BV-4 G2,5
BV-5 G1,0

MpumeyaHue - B kareropuio BeHTWIATOPOB BV-1 MOryT momacTh BEHTHISTOPBI MalbIX pa3MEpoB
Maccod MeHee 224 1, UII KOTOPBIX TPYAHO BBLIEPXKATh 33/JIaHHYI) TOYHOCTh OamaHCHpOBKH. B sToMm
Clly4ae paBHOMEPHOCTh Paclpe/elIeHHs MacC OTHOCHUTENIBHO OCH BPAIleHHWsS BEHTHIIISATOpA JOJKHA OBITh
obecrieueHa TEXHOJIOTHEN ero H3rOTOBIICHMSI.

7.3 Pac4yeT gonycTMMoro octaToyHoro gucbanaHca
Knace G, ykazanusiii B Tabnuue 2, seisercst KJIaccOM TOYHOCTH OAlaHCHPOBKH, YHCIOBOE 3HAUCHHE
JUIT KOTOPOTO, B MM/C, TIOJIYYE€HO YMHOYKEHHEM JIOMYyCTHMOTO OCTaTOYHOTrO aucOagaHca e Ha YrioByio

CKOPOCTH KOJIeca BEHTHIISITOPA g
Takum obpazom

3 .
107 - ynenbHbIi qucbananc, MKM UM T*MM/KT;

=l (o

Uper=meper - TOITyCTHMBIN OCTaTOYHBIN AricOamaHc (MOMEHT), T MM;

o=27N/60, pan/c.

B OonpmmHCTBE CiydaeB JONMYCTUMBIA OCTAaTOYHBIA AWcOaaHC B KaXKIOW W3 JABYX IIIOCKOCTEH
KOPpeKIIMM MOXKHO paccmarpuBarth paBHbM U /2 (cm. npunoxeHve E). Ilo BO3MOXHOCTH KOJIECO
per

BEHTHJIATOpA CJEAYeT YpPaBHOBENIMBATh BMECTE C BaJOM, KOTOpBI OyAeT HCIONB30BaH MpH COOpKe

BeHTHIATOpa. [IpM HCMOJB30BaHUU ONPAaBKH IUIOTHOCTh IOCAJKH KOJeca Ha OIpaBKy JIODKHA OBITh

J0CTaTOYHOM, YTOOBI M30€XKATh MMOSIBICHHUS JOMOIHUTEILHOTO SKCIIEHTPUCUTETA (CM. MPUNoXeHune B).
Usmepenust u pacueT octatouHoro aucbananca nposoasat mo [ OCT NCO 1940-1.

8 BuGpauus BeHTUJISITOPOB

8.1 TpeboBaHMA K NnpoBeAeHUIO U3MEPEeHUN

8.1.1 Obwme nonoxeHus

Ha pucyHkax 1 - 4 moka3aHbl HEKOTOPBIE BO3MOXHBIE TOYKH W HAINPaBJICHUS U3MEPEHUIN Ha KaXIOM
MOAIIUITHUKE BEHTUJIATOPA. 3Haqu1/1;1, IIPUBCIACHHLIC B Ta6r||/|u,e 4, OTHOCATCSA K UBMCPCHHUAM B HallpaBJICHUU,
NEPNICHAUKYISIPHOM K OCH BpallCHHA. Yuciio M MECTOIIOJIOKEHHUE TOYEK I/ISMepeHI/Iﬁ KaxK I 3aBOACKHUX
PICHLIT&HPIIZ, TaKk U I I/I3MepeHI/Iﬁ Ha MECTC OKCIUTyaTallluu OIPEACIAIOT 110 YCMOTPEHUIO H3TOTOBUTECIIA
BCHTUIATOPOB HJIK IO COTJIAIICHHIO C 3aKa34YMKOM. PCKOMCHI[yCTCH IIPOBOJUTE U3MEPCHHA Ha IMOJUIMITHUKaX
BaJla KOJIECa BCHTUIIAATOPA (KpLIJ'IL‘IaTKI/I). Ecmn sTo HEBO3MOKHO, JAaTYUK CJICAYET YCTAHOBUTH B TAKOM MCCTC,
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rae o0ecrevYeHa MaKCHMaldbHO KOPOTKAas MEXAaHWYECKas CBSI3b MEXKAY HUM W TIOIIIUITHUKOM. JlaTduk He
CIEMyeT 3aKpeIUIsATh Ha OC30MOPHBIX IMAHENAX, KOPITyCe BEHTUIIATOPA, DJIEMEHTAX OTPAXKICHUS WU APYTHX
MecTax, HE HWMEIOIUX MPSAMON CBS3M C TMOAIMIMITHAKOM (pe3yabTaThl TaKUX H3MEPEHHUH MOTYT OBITH
HCIIONIB30BAHBI, HO HE I OIICHKH BHOPAITMOHHOTO COCTOSHUS BEHTHIIATOPA, a IS TOTydYeHUs HHGOPMAIIUA O
BHOpaIny, eperaBaeMoi K BO3yX0BoAy Wir Ha ocHoBaHue, cM. 'OCT 31351 u 'OCT UCO 5348.

BeprukanbHas

lopuaoHTaneHas Ocerast

-t !

'3 + +‘
"Pucynok 1 - PacnonoxeHne TpexXKOOpPIWHATHOTO AATYMKA AJIS TOPU30HTAIBHO YCTaHOBIEHHOI'O OCEBOIO
BeHTMIIsAITOpa""

FOpUIoHTanNbLHAas

B s s e it e e marer)

BepTuKansHas

"Pucynok 2 - PacnonioskeHre TPEeXKOOPIWHATHOTO NAaTYMKA IS PaIdaIbHOTO BEHTHIATOPA OJHOCTOPOHHETO
BcacbIBaHUA"
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lopusoHTankHaA
BepTtukaneHas
-
1
Adl T 1B, Ocesan
| — L | I } i d:‘_
| Bl |
mol
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"Pucynok 3 - PacmomoskeHue TpeXKOOPIWHATHOTO JATYWKa IS PagualbHOTO BEHTHIISTOPA JABYCTOPOHHETO
BcacbIBaHUA"
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f ]

BepTukansHan

Ocesasn

"Pucynok 4 - PacnonoxeHue TpPEeXKOOpAMHATHOIO JAaT4yMKa A BEPTHKAJIBHO YCTaHOBIEHHOTO OCEBOIO
BeHTMIIATOpA"

Uzmepenust B rOpU30HTAIBHOM HANPABICHUH CIEAYyeT MPOBOIUTH MOJ MPSAMBIM YIJIOM K OCH Baja.
Uzmepenust B BEpTUKAJIBHOM HANPABICHUH JTOJKHBI OBITH MPOBEAEHBI IO MPSIMBIM YTIIOM K TOPU30HTAILHOMY
HaMpaBICHUIO U3MEPEHH 1 TIOJ] IPSMBIM YTJIOM K Bally BEHTHIIsATOpa. Vi3MepeHus B MPOA0IHHOM HalpaBIeHUH
CIIeyeT MPOBOIUTH B HAIIPABIEHUH, MTapPaJUIEILHOM OCH BaJa.

8.1.2 U3amepeHusa ¢ ncnonb3oBaHUEM OaTYNKOB UHEPLMOHHOIO TUna

Bce 3Hauenns BuOpanuu, yKa3aHHblE B HACTOSINEM CTaHIApTe, OTHOCSITCA K M3MEPEHUSIM,
BBIIIOJIHEHHBIM C IIOMOIIBIO JATYUKOB HHEPLMOHHOTO THIA, CUIHAJI KOTOPBIX BOCIPOM3BOIUT [IBH)KEHHE
KOPpITyca MOALIMITHUKA.

[IpumensieMble JaTYMKX MOTYT OBITH JHOO akcenepoMmerpamu, auO0 maTuukamu ckopoctu. Ocoboe
BHUMAaHUE CJEOyeT YAENUTh IMPAaBUIBHOMY KPEIUICHHIO AAaTYMKOB: Oe3 3a30pOB 10 OMNOPHOW IUIOLIAJIKE,
KayaHui 1 pe3oHaHCOB. PasmMep M Macca HaTYMKOB M CHUCTEMBI KPEIUIEHUS HE JOJDKHBI OBITH YPEe3MEpHO
OonbmIMMHU, YTOOBI HE BHOCHUTH CYILECTBEHHBIX M3MEHEHHH B u3MepeHHyro BHOpauuto. CymmapHas
MOTPENIHOCTh, 00yCIOBIEHHAsT CHOCOOOM KpeIUIeHHsS AaT4hKa BHUOpaluM W KaTUOPOBKOM H3MEPUTEIHLHOTO
TpakTa, He TOJDKHA IpeBsimaTh + 10% 3HaueHus u3MepseMoi BETUUUHEIL.

8.1.3 N3amepeHus ¢ ncnonb3oBaHUeM AaTYNKOB GECKOHTAKTHOro Tuna

[o cornamennto MexIy TOJNB30BaTENIeM M M3TOTOBUTEIEM MOTYT OBITh YCTAHOBJICHBI TpeOOBAaHUS K
npenenbHbIM 3HadeHnsM nepemernenus Bana (cm. 'OCT MCO 7919-1) BHyTpH MOAMIMIHUKOB CKOJIBXKECHHS.
CoO0TBeTCTBYIOLINE U3MEPEHUS MOTYT OBITH IIPOBEIEHBI C IOMOIIBIO TATYMKOB OECKOHTAKTHOI'O TUIIA.

B sTOM ciydae n3MepuTenbHas cHCTEMa OIpEeNsieT IepeMeleHue TOBEPXHOCTH Bajla OTHOCUTEJIBHO
KOpIlyca HOAMHUMHUKA. OYeBHIHO, YTO JONMYCTHUMas aMIUIUTyAa IEepeMELICHWI He NOJDKHA IPEBbHILATh
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3HAYCHHS 3a30pa B MOAMIMITHUKE. 3HAUYCHHWE BHYTPEHHEIO 3a30pa 3aBHUCUT OT pa3Mepa W THUIA IMOAIIUAITHUKA,
Harpy3ku (pagwialbHON WM OCEBOM), HaIpaBiICHUS HW3MEPEHHH (OTIENbHBIC KOHCTPYKIIMH IOMITHITHUKOB
MMEIOT OTBEPCTHE AILTUITHYECKOTO THTIA, IJIsI KOTOPOTO 3a30p B TOPU30HTAIHLHOM HaNpaBIeHUH OOJIbINE, YEM B
BEpPTHKAIbHOM). MHOrooOpasue ¢axTopoB, KOTOpBIE CleQyeT NPUHAMAaTh BO BHUMAaHHWE, HE TIO3BOJISIET
YCTAHOBUTb €OUHBIC MPEACIbHBIE 3HAYEHUS IMEPEMEIIEHUs Bala, OJHAKO HEKOTOPhIE PEKOMEHAALNUU
npejacTaBieHsl B Buae Tabnvubl 3. 3HaueHWs, NPHUBEACHHbIE B 3TOM TaONUIlE, MPEACTABIAIOT COOOM
MIPOLIEHTHOE OTHOIIEHHE K 00IIeMy 3HAYEHUIO PaUAIEHOTO 3230pa B MOANIUITHUKE B KOKOM HalpaBJICHUU.

Tabauua 3 - IlpenesbHOe OTHOCUTEIBHOE NepeMellleHie BaJla BHYTPU IOAIIMITHUKA

BubparmonHoe cocTosHIE BEHTHIISITOpa MakcumanbHOe peKOMEHIyEeMOe TTepeMelIeH e,
MpOIIeHTHI 3HaueHus 3a3opa(1) (Bxos mr000it ocn)
[Tyck B akcmtyaTanuio/ Y 1OBIETBOPUTEIHHOE Menee 25%
COCTOSTHHE
[Ipenynpexnenne +50%
OcTtaHoB +70%

(1) 3HaueHus paanMandbHOTO M OCEBOTO 3a30pOB JUIA KOHKPETHOTO MOJIIMITHUKA CIIEAyeT y3HaBaTb y €ro
MOCTABIIUKA.

[IpuBeneHHbIE 3HAUEHUS JaHBI C YYETOM "JOXKHBIX" NMEepeMENIeHNH TOBEPXHOCTU Bajla. DTH "IOXKHbIE"
MEepeMeIeHNs] TOSBISIIOTCS B pe3ylbTaTaX M3MEPEHHUH BCJIECACTBHE TOTO, YTO Ha 3TH PE3YJIbTAThl BIUSIOT
MMOMHUMO BHOpalMK Bajla TAKXKE €T0 MEXaHHMYECKHe OMEHUs, €CJIM BaJl IOTHYT WM UMEET HEKPYIIIylo Qopmy.
[Ipn wucnonbp3oBaHMM JaT4YWKa OECKOHTAKTHOIO THIIA BKJIaJ B pe3yabTaT HU3MEPEHUH JaayT TaKxke
JNEeKTpUIeCcKre OUeHHs, ONpeeliieMble MATHUTHBIMH U 3JIEKTPUYECKUMH CBOWCTBAMU MaTepHaia Bajia B TOUKE
n3MmepeHnid. CYUTAIoT, YTO MPH ITyCKEe BEHTHIIATOPA B OKCILTYaTaIlHIO U €T0 MOCIeAyomel HopMalbHOI padoTe
pa3Max CyMMBI MEXaHWYECKHMX W DJIEKTPUYECKHX OWEHWH B TOYKE HM3MEpPEHHH HE JOJDKEH IPEeBBIIIATh
Oonpmiero w3 aByx 3Hadenwmid: 0,0125 mm wmmm 25% wW3MepeHHOTO 3HAYEHHs IepeMelieHus. bueHus

OIPE/ICIAIOT B MPOIECCe MEUICHHOTO MPOBOpadMBaHMS Bada (Ha ckopoctd oT 25 no 400 mumm’'), xorxa
HeﬁCTBHe Ha PpoOTOp CHJI, BBI3BAHHBIX )II/IC6aJ'[aHCOM, HE3HAYHNUTCIIBHO. 21}151 TOr0 4YTOOBI YIOXHUTBECA B
YCTaHOBJICHHBIN JOIMyCK 10 OMEHHSIM, MOXET TOTpPeOOBaThCS MOTOTHUTENbHAs o0paboTka Bama. Jlarumkm
OECKOHTaKTHOTO THIA, IO BO3MOKHOCTH, CIIEAYET 3aKPETISTh HEITOCPEACTBEHHO B KOPITyCe ITOAIITUITHHKA.

[IpuBeneHHBIe TpeneibHBIE 3HAYCHHWS TNPUMEHHMBI TOJBKO IS BEHTWIATOpPa, paboTaomero B
HOMHHAJIBLHOM pexnuMe. Eciu KOHCTPYKIMS BEHTHIISATOpa NpeaycMaTpuBaeT ero paboTy OT TpuBoAa ¢
MIEPEeMEHHOM CKOPOCTHIO BPAIEHHsI, TO HA JIPYTHMX CKOPOCTSAX BO3MOXHBI O0Jiee BBHICOKHE YPOBHHU BHOpaIuu
BCJIECTBHE HEN30EKHOTO BIUSIHUS PE30HAHCOB.

Ecnu B BeHTHIISITOpE NpeayCMOTPEHAa BO3MOYKHOCTh M3MEHEHHMS MOJIOKEHUS JIOMACTe OTHOCHTEIBHO
MOTOKa BO3AYyXa Y BXOJAHOT'O OTBCPCTUsA, IIPUBCACHHBIC 3HAUCHUA CICAYCT IMMPUMCHATL IJIA YCHOBI/Iﬁ pa6OTI>I C
MAaKCHUMAJIbHO OTKPBITBIMU JIOIIACTAMM. CnenyeT Y4e€CTh, YTO CPbIB BO3QYIIHOT'O IMOTOKA, OCO6CHHO 3aMETHBIHN
Inpu 6OJ'IBH_[I/IX yriaax paCKpbITUA JIOITACTU OTHOCHUTEIIBHO BXOJHOT'O BO3AYHIHOI'O IMOTOKA, MOXET IMPUBOANTL K
TOBBIIICHHBIM YPOBHAM BI/I6paHI/II/I.

Bentuistopsl , ycranaBiuBaembie mo cxemam B u D (em. TOCT 10921), cnemyeT MCHBITBIBATH C
BCaCHIBAIOIIMMHU W (WJIM) HAarHETATENbHBIMH BO3AYXOBOJAaMH, JUITMHA KOTOPHIX MPEBBIIAET HX IUAMETpP HE
MeHee UeM B JBa pasa (cM. Taxke npunoxeHue C).

Mpumep - PekoMeHayeMble 3HaYeHUs1 AN NOALWUIMHUKA CKONbXeHusi auametpom 150
MM C BHYTPEHHUM 3a30POM B rOpM3OHTarlbHOM HanpaeneHuu 0,33 mMm:
MpepenbHas BUOpauusa Bana (OTHOCUTENbHO NOALMUMHUKOBOM ONOpPbI):

- nyck/ynoBneTBOpuUTeribHOe COCTOSIHME: (0,25 x0,33 mm) = 0,0825 mm (pa3max);
- YPOBeHb NpenynpexaeHus: (0,50 x0,33 mm) = 0,165 mm (pa3max);
- ypoBeHb OCTaHOBaA: (0,70 x 0,33 mm) = 0,231 mm (pa3max)

CyMMa MeXaHN4YeCKOro 1 3rieKTpU4ecKoro 6MeHun Basna B ToUKke N3mMepeHni Bubpauun:
a) 0,0125 mm;
b) 0,250x0825 mm = 0,0206 mMm.
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Bonblee 3 aByx 3HayeHun coctaensiet 0,0206 mm.

8.2 Cuctema onopbl BeHTUNsATOpa

BubpanuonHoe cocTosHHE BEHTUJIATOPOB IOCIE MX YCTAaHOBKH OIPEHEISIOT C YYETOM J>KECTKOCTH
omopel. OMoOpy CYMTAIOT KECTKOH, €ClH IepBas COOCTBEHHAas YacTOTa CHCTEMBI "BEHTHWJISITOp - omopa'
MIPEBBIIIACT CKOPOCTh BpamieHus. OOBIMHO NpU yCTaHOBKE Ha OeTOHHBIE (YHIAMEHTHI OOJIBIIMX Pa3MEpoOB
OIIOpY MOXHO CUHMTATh XECTKOW, a IPU YCTaHOBKE Ha BUOPOM3OIATOPHI - moaaTiuBod. CranbHas pama, Ha
KOTOPYIO 4acTO YCTaHaBIHMBAaIOT BEHTHJIATOPHI, MOXET OTHOCHTHCS K JIOOOMY M3 JABYX YKa3aHHBIX THIIOB
ornopel. B ciyyae coMHeHMH B OTHOLIEHMM THIIA ONOPHI BEHTHJIATOPA MOKHO BBIIIOJHUTH PAacdeThl WIN
MIPOBECTH MCIIBITAHUSA ISl ONIPECIICHNsI IEpBOI COOCTBEHHOH YacTOTHI CUCTEMBL. B HEKOTOPBIX CiTydasix omnopy
BEHTHJIATOpA CIIEAYET pacCMaTpPUBaTh KaK >KECTKYIO B OJIHOM HaIlpaBJIEHUH U MOJIATIUBYIO B IPYTOM.

8.3 Mpepenbl gonyctumon BMOpauum BEHTUNIATOPOB MPU UCMbITAaHUAX B 3aBOACKUX
ycnoBusix

IpenensHple YpOBHHM BHOpAIMH, TIPUBEAEHHBIE B TAONMLE 4, IPUMEHSIOT K BEHTHIATOpaM B cOOpe.
OHH OTHOCATCS K HU3MCPEHUAM BPI6pOCKOpOCTI/I B y3KOfI I10JIOCEC YaCTOT Ha OoImopax IOAIIHUITHUKOB JJIs 4aCTOTHI
BpallcHus, HpHMGHHCMOfI IIPpU UCHBITAHUAX B 3dBOACKHUX YCIOBHUAX.

Taﬁ.lmua 4 - npe[[e.]'le])Ie 3HAYCHUA Bﬂﬁpalll/ll/l NP UCNIBITAHUAX B 3aBOJACKHX YCJIOBHUSX

Kareropus BenTmisITOpa [IpenenbHOE €.K.3. BUOPOCKOPOCTH, MM/C
Kectkas onopa [Homarnugas onopa
BV-1 9,0 11,2
BV-2 3,5 5,6
BV-3 2,8 3,5
BV-4 1,8 2,8
BV-5 1,4 1,8
MpumevaHusn

1 B npuwioxenun A yKazaHbl NpaBWia OpeoOpa3oBaHUS EAWHUL BHOPOCKOPOCTH B EIUHMLBI
BUOpOIIEpEeMEICHNS WIIM BUOPOYCKOPEHHUS 715l BUOpallMK B Y3KOH [10JI0CE YacToT.

2 3HadeHWs B HACTOAMIECH TaOJWIE OTHOCATCA K HOMHHAJIBHOW Harpy3ke W HOMHHANBHOM YacToTe
BpallleHNs] BEHTUJIATOPA, pabOTAIOLIETO B PEKUME C OTKPBITHIMHU JIONATKaMU BXOJHOTO HAIPaBIISIOLIETO
anmapara. [IpenensHble 3HaUeHHUS M1 IPYTUX YCIOBUI Harpy»keHUsl JOJKHBI OBITH COTJIACOBAHBI MEXKIY
W3rOTOBUTENIEM M 3aKa34MKOM, HO PEKOMEHIYETCsl, YTOObl OHM HE NPEBBIIANHM TAOJUYHBIX 3HAUYCHHUN
Oosee yeMm B 1,6 pasa.

8.4 TMpepenbl gonyctumon BUOpauun BEHTUNATOPOB NPU UCMLITAaHUAX Ha MecTe
aKcnsyaTtaumm

Bn6pan1/m JIF000Tr0 BECHTWIATOpPpAa Ha MECTEC OKCIIyaTaluM 3aBUCUT HE TOJBKO OT KadeCTBa €TI0
OamaHCHpOBKH. BiusiHE OyayT OKa3eiBaTh, HANpUMeED, (haKTOPHI, CBSI3aHHBIE C YCTAHOBKOH, TaKHe KaK Macca u
JKECTKOCTb CHUCTEMBI OIIOPHI. HOBTOMy HU3TrOTOBUTCIIb BCHTHUIIATOPOB, €CJIM TOJBKO 3TO HE OIOBOPCHO
KOHTPAKTOM, HC HCCECT OTBCTCTBCHHOCTHU 3a YPOBCHb BI/I6paLIPII/I BCHTUWJIATOPA HAa MCECTEC €ro OKCILIyaTalluu.

B Tabnvue 5 npuBeneHsl peKOMEHIyeMble Mpe/ielibHbIC 3HAUeHHs (B €AMHHIAX BUOPOCKOPOCTH IS
LIMPOKOTIONIOCHOM BHOpAIMK HA KOPIycaxX MOJIIMITHAKOB) MIPH HOPMAILHON pad0oTe BEHTHIIITOPOB PA3IHUHBIX
KaTEropuu.

Tadauua 5 - IlpenesbHble 3HAaYeHUsI BUOPALMU HA MeCTe IKCILTyaTAlluH

Bubpanuonnoe Kateropust BeHTHISTOpA IIpenensHOE C.K.3. BUOPOCKOPOCTH, MM/C

COCTOAHUC BCHTUWIATOPpA

Kectkas onopa ITopatnusas onopa
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ITyck B akcmuryaTanuio BV-1 10 11,2
BV-2 5,6 9,0

BV-3 4,5 6,3

BV-+4 2,8 4,5

BV-5 1,8 2,8
[IpenynpexneHue BV-1 10,6 14,0
BV-2 9,0 14,0
BV-3 7,1 11,8

BV-+4 4,5 7,1

BV-5 4,0 5,6

OctaHoB BV-1 (D (D
BV-2 (D (D)

BV-3 9,0 12,5
BvV-+4 7,1 11,2

BV-5 5,6 7,1

(1) VYpomenr ocraHOoBa i BEHTWIATOpOB Kareropuid BV-1 um BV-2 ycranaBmuBaioT Ha OCHOBe
JIOJITOBPEMEHHOI'0 aHAJIM3a PE3yJIbTaTOB U3MEPEHUH BUOpaluu.

BuOpanys HOBBIX NMPUHHMAEMBIX B 3KCILTyaTalldl0 BEHTWISATOPOB HE JIOJDKHA IPEBBINIATH YPOBEHB
"myck B skcmyartanuio”. Ilo Mepe sKCITyaTaliud BEHTHIATOPA CIEAYET OXUAATh MOBBIIICHUS YPOBHS €0
BHOpallMK BCJICJACTBUE TMPOLIECCOB HM3HOCA M KyMylsTuBHOro 3¢dekra Biaustommx QaxTopoB. Takoe
MOBBIIIICHUE BUOpAIMK SBJISICTCSA, B OOIIEM, 3aKOHOMEPHBIM U HE JIOJDKHO BBI3BIBATh TPEBOTH, IOKA HE
JIOCTUTHET YPOBHSA "MpeaynpexaeHue".

I[To nmocTwkenun BuUOpaluel ypoBHsA 'mpeaynpexacHue" HEOOXOIUMO HCCIICI0BATh TMPUYMHBI
TIOBELINICHUST BUOpAIMU M OINPEACINUTh MEPHl MO €€ CHIDKEHHWIo. PaboTa BEHTWIIATOpa B TaKOM COCTOSIHUH
JIOJDKHA OBITH TIOJ] TIOCTOSHHBIM HAOIIO/ICHIEM U OTpaHWYeHa BpEMEHEM, TpeOyeMbIM TSI OIpeieNIeH s Mep TI0
YCTpaHEHHIO MIPUYWH TTOBIIIEHHON BUOPAITHH.

Ecmu ypoBeHs BUOpanmu qocturaeT ypoBHS "OCTaHOB'", MEPHI TI0 YCTPAHEHUIO NMPUYWH TOBBIIICHHON
BHOpallMK JOJDKHBI OBITh TPUHSATH HE3aMEMIUTENHFHO, B TPOTHBHOM CIIy4ae BEHTHIIATOP JOJDKEH OBITh
OCTaHOBIIEH. 3a/iepKKa C TPUBEACHUEM YPOBHS BUOpAIMH K JOIMMyCTHMOMY YPOBHIO MOXKET TOBJIeUb 3a COOOMH
MTOBPEXICHUE TOAIIUITHIKOB, MOSIBIICHUE TPEIIMH B POTOPE M B MECTaX CBapKH KOpPIyca BEHTWISATOpA U, B
KOHEYHOM HUTOT€e, pa3pylIeHUEe BEHTUISATOPA.

[Ipu oreHke BHOPAIIMOHHOTO COCTOSIHUS BEHTHIISATOPA CJICIyeT KOHTPOJUPOBATh M3MCHCHUS YPOBHS
BUOpanuu co BpeMeHeM. BHe3amHoe W3MEHEHHE YpOBHS BHUOpalWu CBHUICTENBCTBYET O HEOOXOAWMOCTH
HEMEJJICHHOTO OCMOTpPa BEHTWJIATOPA U MPUHSATHI MEp IO ero TeXHHYECKOMY 00cykuBaHuIo. [1pu KoHTpoOIIe
W3MEHEHHS BUOpAIMK HE ClieAyeT NPUHUMATh BO BHUMAHUE MEPEXOJHBIC MPOIECCHI, BhI3BAHHBIC, HAIPUMED,
3aMEHOM CMa3KH{ WM MPOIICTYPAMH TEXHUIECKOTO 00CITYyKUBAHUS.

9 Bansinue npoueaypsl cO0pKH

IToMumo Koec B COCTaB BEHTWJIATOPOB BXOZST APYTHE BPAILAIOIIMECS 3JEMEHTHI, KOTOPbIE MOTYT
OKa3aTh BIMSHHE Ha YPOBEHb BUOpALMU BEHTHISATOPA: NPUBOIHBIC LIKUBBI, PEMHH, COCTUHUTENBHBIC MY(THI,
POTOPBI 3JEKTPOABUTATENICH WINM OPYrUX YCTPOHCTB mpuBoAa. Ecim ycnoBusi 3aka3a TpeOyrOT MOCTaBKY
BEHTHJISITOpa 0e3 yCTpoiCcTBa MPHBOAA, TO HM3TOTOBHTENI0 M3 MPAKTHUYECKUX COOOpaKEHHH MOXKET OBITH
HelleJecoo0pa3Ho MPOBOJUTE UCTIBITAHUS BCE COOPKH AJIsl OnpeAesieHus: ypoBHel BuOpauun. B Takom ciyyae
JaKe TIPU YCJIOBHH BBHINIOJIHEHHUS U3TOTOBHUTENIEM OallaHCUPOBKH KOJIeca BEHTUIIATOpPA HET YBEPEHHOCTH B TOM,
4YTOo paboTa BEHTHWIIATOpA B cOope OyleT MiIaBHOM 10 TeX Mop, MOKa Baj BEHTWIATOpPa HE OYJeT COCOUHEH C
NPUBOJIOM U BCsI MallliHA He Oy/IET HCIBITAHA Ha BUOPALIMIO TIPH ITyCKe BEHTWIATOPA B AKCILTYaTAIIHIO.

OO6BrgHO TIOCIE COOPKH TPeOyeTCsl MPOBEACHHUE JOMOHUTEIHLHON OaTaHCHPOBKH, YTOOBI YMEHBIINUTH
YpOBEHb BUOpAIINU JI0 TPUEMIIEMOTO YpOBHsI. J{JIs1 BceX HOBBIX BEHTHISATOPOB Kateropuit BV-3, BV-4 u BV-5
Hepes UX NPUHATHEM B KCIUIyaTallMI0 PEKOMEHYETCs IPOBECTH U3MEPEHUSI BUOpanuu AJIsl MallluHbl B cOope.
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OTO TO3BOJUT OMNpeneianTh O0a30Byl0 JHHHIO W HAMETHTh JalbHEUIINE Mephl 10 TEXHHYECKOMY
00CITy)KMBaHHIO.

H3roroBuTeny BEHTHUISATOPOB HE HECYT OTBETCTBEHHOCTH 32 BIMSIHAE HAa BUOpAIMIO YacTel MpUBOJA,
YCTAHOBJICHHBIX MOCJIE IPOBE/ICHHUS UCTIBITAHHIA B 3aBOJICKHX YCIOBHSIX.

10 CpeacrBa usMepeHnii U KaJu0poBKa

10.1 CpeacTBa namepeHun

Hcnonb3yemble cpeicTBa HM3MEpeHHH W 0aJaHCHPOBOYHBIC CTAHKH JOJDKHBI OBITH IOBEPEHBI U
yIOBJICTBOPATh TpPeOOBAaHMSAM TMOCTABICHHOW 3amaud. llepuoa MexIy [OBEpKaMHU  OIpEACIseTCs
PEKOMEH/IAIIMAMH M3TOTOBUTEINS CPEACTB U3MepeHHid (ucmbitanuii). COCTOSHUE CPENCTB M3MEPEHHH JOJKHO
obecrieyrBaTh UX HOPMAJIbHYIO pabOTy B TEUEHHE BCETO MEPUOIa UCIIBITAHHA.

[Tepconai, paboTamIIuii CO CpeACTBAMU M3MEPEHHUH, JTOJDKEH 001aaTh AOCTATOYHBIMM HABBIKAMU H
OIBITOM, TO3BOJISIOIIMMH BBISIBIISITh BO3MOXKHBIC HEHUCIIPABHOCTH W YXYIIICHHUsS KadecTBa pabOThI CPEICTB
HU3MEPEHU.

10.2 Kann6poBka

Bce cpernctBa u3MepeHuii TOJKHBI OBITh KaaHOPOBaHBI B COOTBETCTBUH €O cTaHmapTamu. CIIOXKHOCTD
OpOLEIYpbl KATHOPOBKH MOXKET BapbHPOBaTHCS OT MPOCTOro (PU3HYECKOro OCMOTpa A0 KaauOPOBKH Beeid
CHCTEMBI B LiesioM. KOppeKTHupyrole Macchl, HCIOIb3yeMbIe [UISl ONPEICIICHUs] OCTATOYHOro aucOananca 1o
FOCT MCO 1940-1, moryT OBITH IPUMEHEHBI TAKXKE JUISl KATMOPOBKU CPEIICTB H3MEPEHHUH.

11 JokymeHTauMst

11.1 BanaHcupoBKa

[To 3ampocy, eciu 3TO MPEAYCMOTPEHO YCIOBHSIMH JOTOBOPA, 3aKa3UMKy MOXKET OBITh IPEJOCTaBICH
akT 00 WCIBITAaHUAX BEHTWIATOpAa HA KayecTBO OAaJaHCUPOBKH, B KOTOPBIA PEKOMEHIyEeTCS BKIIOYATh
CIIEIYIONTYI0 MHGOPMAIIHIO:

- HAUMEHOBaHHUE N3rOTOBUTENS 0AIAHCUPOBOYHOI'O CTaHKA, HOMEP MOZEIIH;

- BUJ] YCTAaHOBKH POTOPA: MEKOIIOPHBII WM KOHCOJIBHBII;

- MeToZ 0aTaHCUPOBKU: CTaTHYECKAas WM TUHAMUYECKAs;

- Macca BpaLIaloLINXCcsl YacTe poTopa B cOope;

- OCTATOYHBIN AUCOATaHC B KaXKAOH IIIOCKOCTH KOPPEKIINH;

- JOMYCTHUMBIA OCTATOUHBIN ANCOATaHC B KAXKAOH UIOCKOCTH KOPPEKILINY;

- KJIaCC TOYHOCTH OaNaHCHPOBKH;

- KpUTEPHUHU TIPUEMKH: IPUHSAT/OTOpaKoBaH;

- cepTuduKaT 6aTaHCUPOBKH (TIPH HEOOXOTUMOCTH).

11.2 Bu6pauusa

[To 3ampocy, eciau 3TO TMPEAYCMOTPEHO YCIOBUSMH JOTOBOPA, 3aKa34MKy MOXET OBITh NMPEJOCTaBJICH
aKT 00 HCHBITAaHMAX Ha BUOPALMIO BEHTWIATOPA, B KOTOPBIH PEKOMEHIYETCsl BKIIIOYATh CIIELYIOLIYIO
nHpOpPMAITHIO:

- MCIOJIb30BaHHbIE CPEACTBA U3MEPEHUN;

- croco0 KperuieHus JaT4uKa Bubpauuy;

- OKCIUTyaTallMOHHBIE TapaMeTPbl BEHTHIIATOPA (PacXxod BO3AyXa, JaBlICHUE, MOITHOCTD);

- 4acTOTa BpAIEHHsI BEHTHILSITOPA;

- TUII OTIOPHI: KECTKAs MM OJaTIUBAs

- u3MepsieMasi BUOparus:

1) nonokeHne JaTYNKOB BUOpAIMM U M3MEPUTENBHBIX OCEH,

2) eIMHUIIBI N3MEPEHUH U OTIOPHBIE YPOBHU BHOPAIIHH,

3) nuama3oH 9acTOT M3MEPECHMH (y3Kasl WM MIMPOKas IT0JI0Ca 9acToT);

- TOITyCTUMBII YpOBEHB (YPOBHH) BUOpALINY;

- I3MEPEHHBIA ypOBEHb (YPOBHH) BUOpAITHH;

- KPUTEPUH TIPUEMKH: TIPHHAT/0TOpaKoBaH;

- ceptudurar 06 ypoBHIX BUOparuu (Ipu HEOOXOAMMOCTH).

11.3 MpoToKon ncnbiTaHUm

Ha pucynke 5 mokazaH npumep NpPOTOKOJA HCIBITAHWKA BEHTHJISTOpAa Ha BUOpAaLMIO W KadeCcTBO
OanancupoBk. Dopma NPOTOKOIA UCIIBITAHUN MOKET UMETh APYTOM BUJ IPH yCIOBUH, YTO B HETO BKIIOYCHA
uHdopmanus B coorBerctBuu ¢ 11.1 u (mm) 11.2.
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NPOTOKON UCMBITAHWA HA BUBPALIMIO N KAYECTBO BAITAHCUPOBKM BEHTUNATOPA

3akas Ha nposeaeHwe pabot Ne

3aka3 Ha noctaexy Ne

Tuwn BEHTUNATOPE Moxynatenk
OnucaHue CepwiHbli HOMep
PucyHok Ne CneunduraLn
Ouamertp koneca

CHOPOCTE BPaLLESHNA MAH"

MoTpebnAemMan anekTpoaHepris B P My

Hacroswmm NoaTBepwAaeTCH, YTO yKkasaHHLIi oBpasey uMeeT QonycTUMblA ocTaTouHsii gucBanane G no
FOCT UCO 1840-1-2007 v ynosneTeopreT TpeGosannam MOCT 31350-2007 w FOCT 31351-2007

MNonoxes1e AaTYMKOB BUBpaLMK — M. CXEMY

| BAIAHCMPOBKA |

Monoca dunbTpa My

Datauk

CropocTs,
MM/C

C.K.3.
MWK

—
 I—

YacTora [P AN —
Bpawenus 'y —1

Knacc To4HoCTH
BarnaHcHpoBKK

A

B

Lns npecbpa30BaHUA C.K.3. B pA3MaX yMHOHMTs Ha 1,414
Ona npeobpazoBaqvA C.iL3. B NHKOBOS JHAYSHUS YMHOXMWTE Ha 0,707

LONA nomy4esuA NMKOBOrD 3HAYBHWA NEPBMBILIEHHA, B MM:

[ BUEPALIMA

|

V,_p- 60000

4N

Pexim

Oat4mkd

Wamepsemslid napameTp suBpaumn:

EquHnua namepexuii;

MEM (paamax)

Onoproe sHaueHne ckopocti: 107 mic

Mmc
Mmic

nepemeLieH1e/cropocTelyckopeHne

(c.xa.) wic® (c.k3.)
(rivK) mic? {mx)

OnopHoe aHayenme yokopenns: 10° mic?

Cxema

!}‘-:.‘.Tal-rosm BEHTWATOPA —ICBOﬁDHHEH O Vnpyrveonopst [ Mpykudsr O Mopgeecka O
| OBopyposanve | Darumim
Ananuaarop

Wcnoitanna nposen:

fara:

OpraHuaauma;

"Pucynok 5 - Tunuunas ¢popma IpOTOKOJIa UCTIBITAHUI HA BUOPALIMIO U KaueCTBO OalaHCHUPOBKU"

CooTHolIeHHE
MeEKIy epeMenieHHeM, CKOPOCThIO M YCKOPEHHEM /I CHHYCOMIAJIbLHONH BHOPAIIUH

MpunoxeHwue A
(cnpaBo4HoOe)

J1s MPOKOMOJIOCHOM BUOPAIIMK IPOCTOr0 COOTHOLICHUS MEXIy MapaMeTpaMH YCKOPEHUs, CKOPOCTH
U 1mepeMelieHus: He cymectByeT. OpHako B ciydasX, Korza BHOpalusi MallWHBI, HalpuUMep H3-3a
3HAYUTENIFHOTO IucOasiaHca poTopa, COCPENOTOYCHA HAa OAHOM 4acToTe (CM. pUCYHOK A.l) WM mpomylieHa
yepe3 Y3KOMOJIOCHBIM (PUIBTP, UMEIOT MECTO CIIEAYIOLINE COOTHOLICHHUS, HE 3aBUCSIINE OT BEIOPAHHBIX €AWHHIL

HM3MEpEHUMN:
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1 B caydae, ecan Ha uactore Bpamenus 1800 mum' (30 T'm) pasmax mepeMerieHus s

-

cuHycouganbHOU (y3KomojocHoi) BuOparmu paBeH 0,10 MM, copaBemTUBBI CICAYIOIIHE COOTHOIICHHUS,

CBA3BIBAIONIUEC 3HAYCHUA pasMaxa NEpEMEIICHUA D , B MM, ITUKOBOI'0 3HAYCHUA CKOPOCTHU V O B MM/C,
p-p peal

MIMKOBOT'O 3HAYEHUSI YCKOPEHUS Apeak, B EIMHHUIAX YCKOpeHHs cBo6ogHoro maxenus g (1 g = 9,80665 m/c%),

# yacTtoThl F, B I'1I:

Vpeak: nFDp-p; Vpeak
2(nF)’D

Apeak: T 5 Apeak

_

D, ,= oF PP
~ (1000)g4

(Y- P
(1000)g4

peak: mF ; peak

2nFV
peak

reak ™ (1000)g °

2 B cayuae, ecnu Ha yactore BpameHus 1800 mur” (30 Tr) CpEOHEKBaApPaTUYHOE 3HAUYCHUE

=n-(30)-(0, 10)=9, 42 mm/c,

2-(m-30)°-(0, 10)

= =0, 181 g;
¢+ (1000) 0B
9.42
= —— .
730 010w
_ (1000)-g-(0.181) 0,10 .,
2+(n-30) ’
_ (1000)-g-(0,181) _
= > m 30 =942 mm/c;
_2-m-(30)-(9, 42)20, 181 4

(1000)- g

MepeMeICHHS JUII CUHYCOMIANBHOM (y3K0mojocHoi) BuOpammu pasHo 0,0354 MM, cripaBeUIUBEI CIIEAYIOIIHE

COOTHOILICHUA, CBA3bIBAIOIINC CpCAHCKBAAPATUIHOC

3HA4YCHUC

D

r.m.s.”

MePEMEIICHUS

B

MM

2

CPCAHCKBAAPATUIHOC 3HAUYCHNUC CKOPOCTHU Vrm i B MM/C, CPCAHCKBAAPATUIHOC 3HAUYCHNUC YCKOPCHUA Arm g
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B MM/C’ ,myactory F, B I'11:

Vims 20D, 5 V. =2m(30)-(0,0354)=6,66 mm/c;

ram.s.

A =ArFD A =4(7:30)*(0,0354)=1,26 m/c*;
v 6,66

D == D === 4

s = R rms. 30 0,0354 .

MpunoxeHue B
(pekomeHagyemoe)

Cnoco0bl 6aJJaHCMPOBKH HA 0A1aHCHUPOBOYHOM CTAHKE

B.1 BeHTUNATOpP € NPAMbIM NPUBOAOM

B.1.1 O6wume nonoxeHusa

Komeco Bentmnstopa, KoTopoe Tmpu CcOOpKE YCTaHABIMBAIOT HEMOCPEACTBEHHO Ha  Bal
ANEKTPOIBUTATENIS, TOJDKHO OBITH YPAaBHOBEIIEHO B COOTBETCTBUH C TEM K€ MTPABUIIOM y4eTa BIIHSHUS IITIOHKH,
YTO ¥ JUIs Bajia 3JIEKTPOABUTaTes.

DJeKTpOABHUraTENH MPOUICIINX JIET BHITYCKa MOTJIN OBITh ypaBHOBEIIEHBI B Tpoliecce OallaHCHPOBKU
C IIOJIHOM IIMOHKOM. B HacTosiiee BpeMsl Bajl JIEKTPOABUIATENS YPABHOBEIIMBAIOT C MOIYLIIIOHKOM, KaK 3TO
npeanucano ['OCT 31322, u mapkupyroT metkoit H (cm. TOCT 31322).

B.1.2 dnekTtpoaBurarenu, ypaBHoBeLLEHHbIE C NOSTHOM LLUMOHKOMN

Koneco BenTmmsaTopa, HacaXMBaeMO€ Ha BaJl DJIEKTPOJBUTATENS, KOTOPBIM YpaBHOBEIIEH C
WCIIOJIb30BAaHUEM ITOJTHOW MITMTOHKH, CIIEAYET YPaBHOBEIINBAThH 0€3 MIOHKH Ha OMPaBKe KOHUYECKOH (POPMBI.

B.1.3 dnekTpoaBurarenu, ypaBHOBELLUEHHbIE C NOSYLUNOHKOMN

s koneca BEHTHISTOPA, HACA)KUBAEMOTO Ha Ball AJIEKTPOJBUTATENs], KOTOPBIN OB ypaBHOBEILICH C
HCIOJIb30BaHUEM IOJTYIIOHKH, BO3MOKHBI CIIEYIOINE BAPUAHTHI:

a) eclIM KOJIECO MMEET CTaJbHYI0 BTYJIKY, Hape3aTb B HEH HIMOHOYHYIO KaHABKY IOCIE MpPOBEACHUS
poreypsl OaNIaHCHUPOBKH;

b) npoBOAUTH OATAHCUPOBKY HA ONMpPaBKEe KOHMYECKOW ()OPMBbI C BCTABJICHHON B IITIOHOYHYHO KaHABKY
MOJIYIIITOHKOM’;

C) MPOBOANTH OAJTAHCHPOBKY Ha OMpaBKe, UMEIOIIEeH OJHY WM HECKOJBKO HITOHOYHBIX KaHABOK (CM.
B.3), ¢ ucrnonp30BaHUEM IOJIHBIX IIITOHOK.

B.2 BeHTUNATOpPbLI C NPUMBOAOM OT APYroro Basna

I'me BO3MOXXHO, BCe BpamIarOIIHecs OJJIEMEHTHI, BKIOYAas Bal BEHTWIATOpPA W IIKHUB, CJEIyeT
YpaBHOBEIIMBAaThL KaK eAWHOEe Ienoe. Eciau 3To HerenecooOpa3HO C MPAaKTHYECKOW TOYKH 3PEHHS,
0aTaHCUPOBKY CJIeyeT MPOBOANTEL Ha ompaBke (cM. B.3) ¢ ncnosiap30BaHHEM TOTO Ke TpaBUiia yueTa IIMOHKH,
YTO U JJI Baja.

B.3 OnpaBka

OnpaBka , Ha KOTOPYIO YCTaHaBIMBAIOT KOJIECO BEHTHIIATOpPa TpH OalaHCHUPOBKE, JOJDKHA
YAOBJIETBOPATH CIEIYIOIUM TPEOOBAHUIM:

a) OBITH IO BO3MOYKHOCTH O0JI€e JIETKOH;

b) OBITH B YpPaBHOBEIICHHOM COCTOSIHHUHM, 4YTO OOECIIEYMBAIOT COOTBETCTBYIOIIUM TEXHHUYECKUM
00CITy’)KMBaHUEM U PETYJIAPHBIM KOHTPOJIEM;

C) TIPEANOYTHUTENEHO UMETh KOHUYECKYIO0 (JOPMY, UTO TIO3BOJUT YMEHBIINUTEH MOTPEUTHOCTH, CBSI3aHHBIE
C AKCIIEHTPUCUTETOM, KOTOPBIH MOSIBIAETCS KaK Pe3yJbTaT JOMYCKOB Ha pa3Mephl OTBEPCTHUS BTYIIKH KoJieca U
ompaBku. Ecnmm ompaBka mMeeT KOHHUYECKy0 (opMmy, TO mpu pacuetax aucOamaHca cleAyeT y4YWUTHIBaTh
HCTUHHOE TTOJIOKEHHE TUIOCKOCTEH KOPPEKIIMHA OTHOCUTEIHHO MO IIIAITHUKOB.

[Ipn HEOOXOAMMOCTH HWCIIONB30BaTh ONPABKY HWIMHIAPUYECKOW QOpMBI, B HeH TOHKHA OBITH
Mpope3aHa MIMOHOYHAs KaHaBKa, B KOTOPYIO BCTABJICHA IOJHAS IIMOHKA AJIS MepeJadyn Bpallalollero MOMEHTa
OT OIPaBKHU K KOJIECY BEHTUIISTOPA.

[pyrum BapuaHTOM SIBJISIETCSI IPOpPE3aHUE JABYX IIMOHOYHBIX KAHABOK Ha MPOTHBOIOIOXKHBIX KOHIAX
JraMeTpa Bajla, YTO TO3BOJIUT HCIOJB30BAaTh METOJ OaTaHCHUPOBKH, HA3bIBAEMbIH PEBEPCHBIM. DTOT METOX
3akiovaeTcs B cienyromieM. CHadana U3MepsOT qucOaaHc Kojieca, BCTABHB B OJHY LIMOHOYHYIO KaHABKY
MOJIHYIO IITIOHKY, a B IPYTyIO TOJYIIIOHKY. 3aTeM Koyieco moBopaunBaioT Ha 180° OTHOCHTENBHO ONpaBKH U
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BHOBb H3MEpAIOT ero jaucOamanc. Pa3HOCT, B TOJYYEHHBIX JBYX 3HAUeHHAX JaucOanaHca oOyclOBIeHA
OCTaTOYHBIM JuCcOaTaHCOM ONPAaBKH W YHHBEPCATHLHOTO COCAMHCHHS MPUBOAA. s MOTydYeHUS HCTHHHOTO
3Ha4YeHus aucbanranca poTopa Hafo B3STH MOJOBHHY PA3HOCTH PE3YJIbTATOB 3TUX IBYX U3MEPEHUH.

MpunoxeHune C
(cnpaBou4HOE)

Hcrounuku Budpanuu

C.1 O6wume nonoxeHuns

BryTpu BeHTHIIATOpaA ACHCTBYET MHOI'O MCTOYHMKOB BHOPAIlMW, M BUOPALMs HAa HEKOTOPBIX YaCTOTaX
MOJKET OBITh MPSAMO COIOCTaBJICHA C KOHKPETHBIMM OCOOCHHOCTSIMH KOHCTPYKIIMM MAaIlllMHBI. B Hacrosiem
MIPUIOKEHUN PACCMOTPEHBI TOJBKO CaMbIe OOIIME MCTOYHUKHA BHOpaIuu, HaOIromaeMble it OOJBIIMHCTBA
THTIOB BEHTWIITOPOB. OOIIMM MPaBUIIOM SIBIIICTCS TO, UTO JIFOOBIC OCIa0JEHUS B KPETUICHUN CUCTEMBI OTIOPHI
BBI3BIBAIOT YXY/IIEHHWE BHUOPAIMOHHOTO COCTOSIHHSA BEHTWIATOpa. HekoTtopas cmpaBouHass wHOpMAIus O
[IPUYMHAX TOBLIIIEHHOM BUOpanuu npuseaena 8 Tabnuvue C.1.

C.2 OucbanaHc

DTO OCHOBHOW WCTOYHHMK BUOpAIlM BEHTWISATOPOB; OH XapaKTepU3yeTCs HaJIMYHUEM COCTaBIISIOIICH
BHOpallMM Ha 4YacToTe BpamieHus (mepBoil rapmonuke). [IpwmumHa nucOamaHca 3akirodeHa B TOM, YTO OCh
BpAIIAOIIEHCS MACCHl PACIONOkKEHA C IKCIICHTPUCUTETOM HITH IO/ YTJIOM K OCH BpallleHUs. DTO MOXKET OBbITh
BBI3BAaHO HEPAaBHOMEPHBIM PACIPE/ICIICHUEM BPAIAOIINXCS MacC, CyMMOH JOIyCKOB Ha pa3Mephbl OTBEPCTas
BTYJIKM BEHTHJISTOpPA W Baja, M3ruOOM Baja WM codeTaHueM 3TUxX (akropoB. BuOpamus, oOyciioBIeHHas
nucOaiaHcoM, IEUCTBYET MPEUMYIIIECTBEHHO B pPaAHalbHOM HaIpaBIICHUU.

Bpemennbiii u3ru0 Bajia MOXET OBITh CJIEJACTBHEM HEPAaBHOMEPHOTO HAarpeBa MEXaHUYECKOH -
BCJIEZICTBHE TPEHMS BPAINAIOIINXCSA U HEMOABIKHBIX DJIEMEHTOB KOHCTPYKIMH - WK dieKTpudeckoit (cm. C.6)
npuponsl. IlocTossHEBI M3rH06 MOXeT o0pa3oBaTbCs B pe3yjbTaTe M3MEHEHWH CBOMCTB MaTepuana WIH
BCIIE/ICTBME HECOOCHOCTH Bajla W KOJleca BEHTWJIATOpAa TPH pa3felbHOM KpEIUIEHMH BEHTHIIATOpA H
snexrpoasurarens (cm. C.3).

B mporiecce skcrutyatanun aucOanaHC Kojeca MOXET BO3pacTaTh HM3-3a OCAKACHUS Ha HEro YacTHII
Bo3ayxa. [Ipu paGore B arpeccHBHOM cpeje MOSBICHUE JricOaniaHca MOKET OBITh CBSI3aHO C HEpAaBHOMEPHOH
3pO3HeN I KOppOo3Hel KoJleca.

Jucbananc MOXKET OBITh YCTPaHEH JOMOIHUTEIHHON 0aTaHCUPOBKOW B COOTBETCTBYIOIIHX TIOCKOCTSX,
HO Tepea TMPOBEJACHUEM TMPOUCAYPhl OalaHCHPOBKHM HEOOXOJAWMO YCTAaHOBUTh WCTOYHHMKH IIOSBICHHS
qucOananca, yCTpaHUTh UX M TPOBEPUTH CTAOUIBLHOCTh BUOPAIIMOHHOT'O COCTOSIHUS MAIIIMHBI,

C.3 HecoocHocTb

JlaHHbIi JeeKT MOXET MMETh MECTO B Ciydae, KOTJa Bayibl AJIEKTPOJBUIATEIS] W BEHTUIISTOpA
COCIMHEHBI Yepe3 PEMEHHYI0 Iepefady WIM ¢ IOMOIIb0 THOKoW My(dThl. HecoocHOCTH HMHOIIAa MOXHO
O0HAPY)KUTh IO XapaKTEPHBIM YaCTOTHBIM COCTABJISIONIMM BHOpAIMK - KaK MPaBUJIO, 9TO MEpPBas MU BTOpas
TapMOHUKH OOOPOTHOM YacTOTHI frpm. B crnywae mapaiienbHOTO CMEIICHHS OCel BalloB BHOpaIus

MPOSIBJIIETCS TIPEUMYIICCTBEHHO B PaJHalbHOM HANpAaBICHUHM, a TPU TIEPECEUCHUM OCEeH 0]l YIJIOM
JOMUHHPYIOIIEH MOKET CTaTh BUOpAIUs B MPOAOIEHOM HaIllPaBIICHUH.

Ecnm Bastel coeTMHEHBI 1O YTIIOM JIPYT K IPYTY U IIPH 3TOM HCIIOIb30BAHBI )KECTKHE COCTHHUTEIbHBIE
My(TBI, TO B MalllMHE HAaYMHAIOT JCHCTBOBAThH 3HAKOIIEPEMEHHBIC CHIIBI, BBHI3BIBAIONIHME MOBBIIICHHBIH H3HOC
BaJIOB ¥ My(PT. DTOT 3PPEKT MOKET OBITH CYIIECTBEHHO OCNablIeH HCIOF30BaHNEM TMOKHIX COSAMHEHUH.

C.4 AspogunHamuyeckoe Bo36yxaeHue

Bo30yxnenne BuOpauuu MOXKeT OBITH OOYCIOBIEHO B3aMMOJIECHCTBUEM Kojieca BEHTHIILTOPA CO
CTaLlMOHAPHBIMHU DJIEMEHTAMH KOHCTPYKLWH, TAKMMH KaK HaIlPaBJSIIOIIUE JIOTMIACTH, SJIEKTPOABUIATENb WIIH
MOIINITHUKOBBIE OMOPHI, HEBEPHO BHIOPAHHBIMHU 3HAYCHHUSMH 3a30POB WIIM HETIPABUIIBHO CIIPOSKTHPOBAHHBIMH
KOHCTPYKUHMSMH BO31lyX03a00pa M BO3AYyXOOTBOAA. XapaKTEpPHOW OCOOCHHOCTBIO MaHHBIX HCTOYHUKOB
SIBIISIETCSL BOSHUKHOBEHHUE IEPUOTUYECKON BHOpAllMK, CBSI3aHHOM C YaCTOTOHM BpaimieHHs Kolieca, Ha (oHe
CIlydaifHbIX (PIYKTyalluu B3aWMOJEWCTBHS JIOMACTE KoJieca C BO3AyXOM. BuOpaluio MOXHO HaOJI0JaTh Ha
rapMOHHMKAX JIOMACTHOW YaCTOTHI, KOTOpas MpeCTaBiIsieT co00i MPOU3BEJICHUE YacTOThI BpallleHHUs KoJieca Ha
YHCIIO JIONIACTEN Koeca.

AspoanHaMuuecKkas HeCTaOMIBHOCTh TOTOKA, OOYCIIOBIEHHAS! €T0 CPBIBOM C IIOBEPXHOCTH JIONACTH U
MIOCJICTYIONIMM BUXPeoOpa30BaHHEM, BBI3BIBACT MOSBICHHE NIMPOKOMOIOCHOH BHOpamuu, (opma CHeKTpa
KOTOPOH M3MEHSETCS B 3aBUCHMOCTH OT HAarpy3KH BEHTHIISTOPA.

AdpoMHaAMUYECKHI [TyM XapaKTepeH TeM, YTO OH He CBS3aH C YaCTOTOH BpAIEHMS KOJeca M MOXKET
MPOSIBJIATECSL HAa CyOrapMOHHMKax 4YacTOTBhl BpamleHusi (T.e. Ha yacToTax HIKe 000poTHOi). Ilpum 3ToMm
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HabOIoJaeTca 3HaYNTeIbHas BUOpanys KOpITyca BEHTHIIATOPA M BO3TyXOBOJIOB.

Ecnu aspopnHamMudeckas cucTeMa BEHTHIISTOPA IJIOXO0 COTIACOBaHa C XapaKTEPUCTHKAMHU TTOCIIEIHETO,
B HEM MOTYT HaOIIOAATHCS PE3KHE TONMYKU. Takne TOIYKH XOPOIIO Pa3IMdiMbl Ha CIIyX M MEPeqaroTcs B BUJIE
AMITYJIECOB Ha CHCTEMY OTIOPHI BEHTHIISATOPA.

Ecnu ynoMsiHyThIe BBITIIE TPHYWHBI TPUBOIAT K BUOPAIINH JIOTIACTEH, €€ IPUPOy MOKHO HCCIIeIOBATh,
yCTaHaBIHMBAs NATYUKH B Pa3HbIe MeCTa KOHCTPYKIIHH.

02.09.2025 Cucrema TAPAHT 19



MexrocynapcTtBeHHbin ctaHgapT FTOCT 31350-2007 (MC014694:2003) "Bubpaums. BeHTunsTopbl NpoMblLLnieHHble. TpeboBaHWe K Npon3BoaMMOoNn Budpauum u

Tadauua C.1 - Ycaoubie (o1 1 10 10) BeposiTHOCTH 4ACTOT, HANPABJIEHUI U MeCT NPosiBJIeHUs AedekTa

[Iprunna XapakTepHbIe YaCTOTHI Mecra 1 HanpaBieHHS TOBBIICHHONW BUOpaLuu daza
TOBBIIICHHOH Hanpasnenue YacTh MaIIUHEI
BUOpaIuu
0 -140 |50 |f 2f |B |1/ | 1/4 |Hu- | Heuer- |Brei- |Ilo- |Bep- |IIpo |Ba- |Ilo- |Ko- | O |Tpy- |Coe- "I'p | I'po
40 | %- | %- bic | 2f | f 3IIH | HBIE COKHME | Ile- | TKa- | 10- | JIpo | AW | pmoy | cH | Oom- | au- OM | MKW
% 50 | 100 | P il e rapMo- |4ac- |pe- |JIBHO |JIbH |TO- |HI- |C OB | po- HU- bIxa | i
% % |m m ue | | ™® Cy- | HUKH TOTHl | YHO | € oe |pa |HH- aH | BOA- | TEJNb- Hue | 'ty
ra |[m |m ora e KU ue | Has HBII " 1"
pM pMoO 00Bsi- | 1€~
OH HU- 3Ka MEHT
UK KH
17§
Ju- | HauanbHbIH 10 5 4 1 9 1 Cra- 8
cba | OayaHC Onb-
na”H Hasl
¢ [Ipuobperen- 10 5 4 1 9 1 Cra- 8
HBII aucOamaHc OWIIL-
(u3rud Bama) Has
He- | Jedexr 4 5 1 3 2 5 8 1 1 Cra- 4
CO- | CONpPSIKEHUS OmIB-
oc- Has
HO" 1 Ocnabnenme B 8 1 1 5 4 1 3 2 2 |2 1 Cra- 8 1
CHO | CoeauneHum Onb-
cTu
Has
N3menenue 1 8 1 5 4 1 7 1 1 1 Cka- 6 2
reoMeTpUn yymas
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3a3opa
Hedopmanus 2 1 Cka-
OCHOBaHUS qyIas
Hedopmarius 12 |1/ 5 4 Cka-
KopIyca 2 qy1as
U3noc 1 1 1 1 1 Cka-
YIUIOTHEHU qyIas
OceBoii  M3HOC 1 1 1 1 1 Cka-
portopa qyIas
Harpy3ka Ha 5 1 Cra-
TpyOOITPOBO OmIIB-

Hasl

ITo- | OkcuenTpucu- 2 Cra-

I | TeT OWib-

uin- Hasl

HU-
IoBpexnenus 2 3 Cka-

K panuanbHBIX dymad

“ TIOJIIIUITHUKOB

na-
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nd [HoBpexnenus 1 Cka-

BI YIOPHBIX qymiast
MOIIITUITHUKOB
I'eomeTpus 10 Cka-
MTOIIITUITHAKOB gymas
Hewnsorpor- N3me-
HOCTh HSIIO-
MOIIITUITHUKOB iasicst

3y- | dedekTsr 2 6 Cka-

Oua | 3yOuaThIX gymas

THIE | Iepenaq

11 Nedpextst Cka-

PE 1 coenunennit qyias

Aa-

g,

co-

enu

He-

HUS

Kpu | Potop (>kectkue 10 Cnpur

TH- | TTOAIITUATTHAKH) Ha

ye- 180°

K| Cucrema 10 Nzme-

5 "poTtop- HSTO-

CKO "

po- TOIITMITHUKH iasicst

cru- | CoequHeHus 10 Nzme-
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HSIIO-
masicst
KonconrHas 10 5 4 HNzme-
4acThb HSIO-
mascs
Pe- | Pe3onanc Ha 10 4 4 Cka- 4
30- | OCHOBHOM qymiast
Ha- | 4acToOTe
HCBL | pesomanc Ha 3 3 Heyc-
cyOrapMoHHKe 10 TONHIH-
Bas
Pe3onanc Ha 10 4 4
TapMOHUKE
Pe3onanc 8 5 4 2
KopIyca
Pesonanc onopsl 8 4 2
Pe3onanc 8 4
OCHOBAHHS
Pe3onanc 4 2 2 VYriaoBoe
YTIIOBBIX
KoJIeOaHUI
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[pu | dedexTnt 10 Cka-
YU- | peMHe# gymas
HET Bo3ssparno-noc- 5 Cka-
pa- TynaTeinbHOE qymiast
3HO
o JIBIKCHUE
npu | A3po-, 2 Cra-
po- | THAPOJWHAMH- Ouib-
bl | YECKHE CHITBI Hast
I'ucrepesucHslit 1 Cka-
BUXPb qy1ias
Buxpu B cnoe 10 Cka-
Macia qymas
CpelB  mOTOKa 10 Cka- 6
BO3yXa qy1ias
OO6parabIit 10 Cka-
(cyxoif) BUXPh qyTas
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Bu- | Hexpyrioctb 10 5 4 1 9 1 Cra- 8
Opa | potopa OmITB-
s Has
1€ HecoocHoeTs 10 4 3 3 8 2 Heyc- 5
KIp poTopa u TOWYH-
wie craropa Bas
CKO
ro DIUIUOTAYHOCTD 10 5 4 1 8 2 Cra- 6
npo | 3a3opa craropa OMIIb-
nc- Hast
X0~ | Tedexr mmactun 10 5 4 1 9 1 Cra- 2
KAC | gonmekTopa OmITb-
HUS Has
N3ru6 BaJia 10 3 2 5 9 1 Cra- 8
potopa OmIb-
Has
PacuentpoBka 10 3 2 5 6 4 Cra- 3
poTtopa Onb-
OTHOCHUTEIHHO Hast
MarHuTHOTO
oISt

(1) HedexTsl MEXaHWYECKOTO W JJIEKTPHYECKOTO MPOMCXOXKIACHHS SBIAIOTCS HNCTOYHWKAMH BHOpAlWH, KOTOpas BIIOCIEACTBUU IMpeoOpaszyeTrcs B BO3AYMIHBINA myM. Lllym
BEHTWJIITOPA WJIM ABUIATeNs, IIyMOM IOALIMITHUKOB, LIEHTPOBKOM OCei, KoieOaHMsIMH CTEHOK BO3IyXOBOJA M IaHENed Kopiyca, BUOpaluell aMOpTHU3aTOPOB, JIONACTEH, 3ac)
KoHCTpyKIMH. LllyM 37eKTpHUUecKOro MpoMCXOXKAEHHUS CBSI3aH C Pa3IMYHBIMU (popMamMu IpeoOpa30oBaHUsl HIEKTPUUECKOW SHEpruu: 1) MarHUTHBIE CHJIBI ONPENENAIOTCS IUIOT
reoMeTpuel BO3IYIIHOTO 3a30pa; 2) CIIy4aiHbIM IEKTPUIECKUI IIyM ONpeAessieTcs IETKaMu, IyTOBBIMU pa3psiiaMHt, 3JEKTPUUECKIMU UCKPaMH U T.J.

yM aspoMHAMIYECKOTO MPOUCXOXKICHUS MOKET OBITh CBS3aH ¢ 00pa30BaHUEM BUXPEH, MyJbCAIIMSIMH JIABJICHUS, COMPOTUBICHUEM BO3/IyXa H T.JI. U UMETh KaK ITHPOKOTIOJ]
BBI3BIBATH: @) JIOMACTH, 3aCIIOHKH M JIp. IIPErpajpl Ha IMyTH BO3AYIIHOTO IOTOKA; b) BpalleHHs BEHTWIATOPA B IIEJIOM, pEMHEH, ITpope3el U T.1.; ¢) BHE3aIHbIe H3MEHEHHS HaIlf
Pa3HOCTh CKOPOCTEH B TMOTOKE, pa3leiicHHE TMOTOKA BCICACTBHE I'PaHWIHBIX 3¢ (eKToB, 3h(HEKTOB CXKATHSA MOTOKAa W T.I.). Y3KOIOJIOCHBIH ITyM MOTYT BBI3BIBAThH: a) PE30H
KOHCTPYKIHH T.1.); b) 3pdexTsl 00pa3oBaHus BUXpel Ha OCTPHIX Kpasx (Bo30ykIeHHe cTo0a BO3ayxa; ¢) BpameHus (3PQPEKT CUPEHBI, POPE3H, OTBEPCTHS, ITa3hl Ha BPAIIAOIIH

Yﬂapm, CO34aBaC€MBIC IIPU KOHTAKTEC PA3JIMYHBIX MEXAHUYCCKUX BJIEMCHTOB KOHCTPYKIHHU, KOTOPBIC IMPOU3BOJAAT BOCIIPUHHUMATBECA COYHapCHUS SYGBCB IECTEPECH, a TAKKE XII
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WCIIOJIb30BaTh CHEIHAILHYIO BRICOKOCKOPOCTHYIO 3aIHCHIBAIONIYIO anmapaTypy. Ta 001acTs, Tie MPOU3BOIUTCS MHOTO YAaPHBIX HMITYJIbCOB, HAIOKEHHE MX IUKOB co3aaeT dhde
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C.5 3aBuxpeHusa B crnoe macna

3aBI/IXpeHI/IH, KOTOPBIE MOTYT BO3HHUKAThL B CJIOC CMAa3KMU IMOJUIMITHUKOB CKOJIBXKCHHA, HaGJHOIIaIOT Ha
XapaKTepHO#l 4acTOTe HEMHOTO HI)KE OOOPOTHOM YaCTOTHI POTOpA, €CIIU TOJIBKO BEHTHJISATOP HE paboTaer Ha
CKOpOCTH, HpCBBIIH&IOHICﬁ IEPBYIO KPUTUYECKYIO. B TMOCJICAHEM ClIydyac HECTAaOMJIBHOCTh MACJISHOIO KJIMHA
Oyner HaOmIOAATbCS HAa TIEPBOM KPUTHUYECKOH CKOPOCTH, M HWHOTAA 3TOT 3(p(PEeKT Ha3bBarOT PEe30HAHCHBIM
BUXPEM.

C.6 UCTOYHMKM 3aneKTpu4ecKon npmpoabl

HepaBHoMepHBIE HarpeB poTOpa 3JIEKTPOABUTATENSI MOXET MPUBECTH K €ro MHporudy, KOTOPBIHA
00yCIIOBUT NOsABIICHUE NucOanaHca (MPOSBISIOMIETrocs Ha NEPBOH TApPMOHHKE).

B cinydae acMHXpPOHHOrO JABUIaTens MOABJICHHUE COCTAaB/SIIOIIEH HA 4YacTOTe, PaBHOM YacTOTE
BpalicHus, YMHOXCCHHOﬁ Ha 4YUCJIO IUIaCTHUH pOTOpa, O3HAYACT HAJINYIUC Ile(i)CKTOB, CBA3aHHbLIX C IINITACTHHaAMU
cTaropa, ¥ HAoOOPOT, COCTABJIAIOIIME HAa YaCTOTE BPAILICHMS, YMHOXXEHHOW Ha YHCIO IUIACTHH POTOpA,
CBUACTCILCTBYIOT O I[e(i)eKTaX, CBsA3aHHBIX C IIJIACTUHAMHU POTOpaA.

s MHOTHX COCTaBIISIOIIAX BHOpAIlUU SJICKTPUYECKOW TPHPOIBI XapaKTEPHO HX HEMEIJICHHOE
HUCYE3HOBCHHUE C OTKIIFOYCHUEM DJICKTPOIIUTaAHHUA.

C.7 Bo3myLueHMA OT peMeHHOro npmeoaa

B o6miem ciyuae cymecTByeT ABa BHja po0IeM, CBI3aHHBIX C PEMEHHBIM IPUBOJIOM: KOT/1a Ha paboTy
9TOrO IMpUBOJa OKA3bIBAOT BIIMAHUEC CTOPOHHHUC ,Z[C(I)CKTLI Hn Korjga ,Z[C(I)CKTLI HUMCIOT MECTO Ha CaMOM PEMHC.

B NepBOM cCiiydac, XOTd pEMCHb U BH6ppreT, 9TO ABJIACTCA CIICACTBUCM BBIHYXXIANOMIUX CHUII CO
CTOPOHBI APYIrUX HCTOYHHUKOB, MO3TOMY 3aMCHa PCMHA HC HNPHUHCECET KCJIACMbIX PC3YyJIbTATOB. OOBIYHBIMHU
HNCTOYHHUKAMH TaKHMX CHUJII ABJIAIOTCA ,E[I/IC6aJlaHC B CUCTEMEC MPUBOJA, SKCUCHTPHUCUTET IIKUBOB, HCCOOCHOCTh U
ociablieHre MEXaHUUeCKUX coeuHeHnH. TakuM 06pa3om, Mpexae YeM MEHSITh PEMHH, HEOOXOIMMO MPOBECTH
aHaJIu3 BI/I6paHI/II/I JJI BBIABJICHHUA HCTOYHHKA BO36y)KI[eHI/I}I.

Ecnmu pemMHHM pearupyroT Ha BHEIIHWE BBIHYXIAIOIIME CHJIBI, YacTOTa MX BUOpanuu Oyder, ckopee
BCETO, TOH JKe CaMOﬁ, 4YTO W 4YaCTOTa BO3MYUICHU:. HpI/I 9TOM 4YaCTOTy BO3MYUICHHA MOXXHO OHNPCIACIINTL C
ITOMOIMIBIO CTPOOOCKOTIMYECKON JIaMIThI, HACTpanBasi €€ TaKMM 00pa3oM, 4TOOBI B CBETE JIAMIIBI PEMEHb Ka3ajcs
HCIIOABH)XHBIM.

B ciiyyae MHOrOpeMEHHOIO ITPUBOJIa HEOIMHAKOBOE HATSKEHUE PEMHEN MOXKET IIPUBECTH K TOMY, UTO
nepeaaBacMasl Ha HUX BI/16paLII/I5{ 6y,H€T ycuniceHa MHOTOKpPATHO.

Cnyqan, Koraga HMCTOYHHMKaMH BI/I6paI_II/II/I SBJIAIOTCA CaMHU PEMHH, CBA3aHbBI C HX (1)PI3I/I‘I€CKI/IMI/I
,Eleq)eKTaMI/Ii TpeUIMHaAMH1, MECTaAMHU YIUIOTHCHUSA U pasMATYCHUS, I'PA3bI0 Ha IMOBCPXHOCTU PEMHS, BbIPBAHHBIM
MaTepuaioM € €ro NOBEPXHOCTU U T.A. I[JI}I KIIMHOBHUAHBIX peMHeﬁ HN3MCHCHUSA UX HIUPUHBI 6y,[[yT MMPpUBOAUTH K
TOMY, 4YTO PEMCHbL 6y)16T €3JUTh BBCPX-BHU3 IO JOPOKKE IMIKUBA, CO3JaBasi TEM CaMbIM BI/I6paLII/IIO BCJICACTBUEC
HU3MCHCHUS CBOCTO HATAXCHUA.

Ecimn ucrounukoMm Bn6pau1/m ABJIACTCA CaM PpEMCHb, YaCTOTaMH, Ha KOTOPBIX 3Ta Bn6pau1/1;1
oOHapyXuBaeTcsi, 0OOBIMHO OyIyT TapMOHHMKH YacTOTHl BPAalleHUS peMHA. B KOHKPETHOM Cilydae 4acToTa
BOSGY)KI[GHI/HI 6yzLeT 3aBUCETH OT MPHUPOABI AePEKTa, a TAKXKE OT YHUCIIA IMKUBOB, BKITFOUAsT HATSKHBIC.

B HexoTOpHIX Ciydasx amMITTUTyZa BHOpalnyu MOXeT ObITh HecTabuiabHa. OCOOEHHO 3TO CIIpaBeIINBO
JII1 MHOTOPEMEHHOU mepenaayu.

MpwnoxeHue D
(cnpaBou4HOE)

3aBUCHMMOCTH BUOPALIMHU OT TUIA ONMOPHI BEHTUJISITOPA

[IpaBunbHBINA BEIOOP KOHCTPYKIMH OMOPBI WIIM OCHOBAHUSI BEHTHIISTOPA HEOOXOJUM ISl €TO MJIaBHOM,
0e30Tka3HOM paboThl. J[ist oOecriedyeHUss COOCHOCTH BpAIIAIONIMXCS Y3J0B TMPH YCTAaHOBKE BEHTUIISATOPA,
3JIEKTPOJBUTATEINS U IPYTUX YCTPOMCTB MIPUBOJA UCIOJIB3YIOT PAMHYIO KOHCTPYKIMIO U3 CTPOUTEIBHOU CTAIN
WM OCHOBaHHME W3 jkeje3zo0eToHa. VHOrJa MOMbBITKAa COKOHOMHUTH MPH CTPOHUTEIHCTBE OMOPHI MPHBOIUT K
HEBO3MO)KHOCTH TOJIEPKHUBATh TPEOYEMyI0 COOCHOCTH Y3JIOB MAalIMHBI. JTO OCOOCHHO HEIPHEMIIEMO B
ciydae, KOrja BHOpamusi 4yBCTBUTEIbHA K HM3MEHEHHIO CTENIEHH COOCHOCTH, B YACTHOCTH ISl MAIIHH,
COCTOSIIIIMX U3 OTICIBHBIX YaCTeH, COCANHEHHBIX BMECTE METAJUTHUCCKUMHE KPEIUICHUSMH.

dyHIaMEHT, Ha KOTOPBIA MOJIOKCHO OCHOBAaHHUE, TAKKe MOXKET OKa3blBaTh BIHMSHHE HA BHOPAIHIO
BEHTHJISITOpa W jaBuraTess. Eciu coOcTBeHHas yactoTa KojiebaHuil yHIaMeHTa GJIM3Ka K 4acTOTe BpaIlCHHS
BEHTHJISTOPA WM ABHUraTens, QyHIaMEHT B Mpollecce paboThl BEHTUIIATOPA OYAET PE30HHUPOBATH. ITO MOXKHO
OOHAPYXKHTh, €CITH TMPOBOAUTH M3MEPCHUS BHOpAIMH HAa HEKOTOPOM PACCTOSHHUHU JAPYT OT JAPyra Mo BCEeMy
(byHIaMEeHTy, OKpYKAroleMy MoJy W Ha Omopax BEHTHIATOpa. YacTo B yCIOBHAX PE30HAHCA BEPTHKAILHAS
COCTaBJIAIOIIIAs1 BI/I6paHI/II/I CYHIICCTBECHHO IIPCBBLIIACT TOPU30HTAJIbHYIO. BI/I6paHI/IIO MOXKHO IIOracurhb,
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BBINIOJTHMB KOHCTPYKIHWIO (yHJIaMeHTa Oojee KEeCTKOW WM YyBEIMYHB ero Maccy. Jlaxe npu ycioBuH
ycTpaHeHus JucOanaHca M HECOOCHOCTH COEIWHEHWH, MO3BOJISIONICTO YMEHBINUTH BBIHYKIAIOIIUE CHIIBI,
MPEANOCHUIKA BO3HUKHOBEHHS 3HAYMTENBHOM BHOpAlMM MOTYT CYyIIECTBOBAaTh. JTO O3HA4YaeT, YTO €CIH
BEHTWJIATOP BMECTE CO CBOCH OMOPOH ONM3KM K PE30HAHCYy, M JOCTH)KEHHS IPHEMIICMbBIX 3HAYEeHHH
BHOpanuu OyAyT HEOOXOIUMBI OoJiee TOUHAs OalaHCHPOBKA M Oollee TOYHOE IIEHTPHPOBAHKE BaJlOB, YEM STO
TpeOyercss OOBIMHO JUIA JAaHHBIX MamHMH. Takoe MOJOKEHHWEe HEeXeNaTedbHO, W ero ciemayeT u30erarh,
YBEJIUUMBAs Maccy M (MJIHM) )KECTKOCTh KOHCTPYKILIUH OMOPHI W1 OETOHHOTO OJIOKa.

MpunoxeHune E
(cnpaBoy4HoOE)

IIpumepnbl pacuera AucéaIaHCOB

Mpumep 1
OceBoli BEHTWILITOP TEINIOOOMEHHHWKAa ¢ KoiecoM Maccod M = 25 kr, mmamerpom 1000 MM m
MaKCHMAaJIbHOI 4acToToil Bpamenust 1800 mMuH"' JO/KEH OBITH CTATHYECKH yPABHOBEIICH Pa3MEIICHHEM

Macchl Ha pacctossHUH T = 180 MM oT ocu. KakoBsl ipezienisl M3MeHEeHHs] KOPPEKTUPYIOIEH MacChl?
s knacca Tounoctu OanancupoBku G - 6,3 (cMm. rpaduk Ha pucyHke E.1, B3steii uz TOCT UCO

1940-1) MakcUMaJIGHO JTOIIyCTHMOE 3HAYCHHE yACTHLHOTO IucOaianca e, VI HaCTOTBI BPAICHHS 1800 mMuH

130" paBHO 32 MKM.
CoOOTBETCTBEHHO MaKCUMAIIbHOE 3HAYCHHUE KOPPEKTUPYIOIICH MacChl A 7 OMPEACISIOT 10 (hopMyJie

e,.-M 32(r- MM/KF) . 25(Kr)
Am= = =44 .
r 180mMm

Mpumep 2
PucyHok E.2 wmmoctpupyer mporecc IUHAMHYECKOHW OallaHCHPOBKHM MHOTOJIONACTHOTO KoJieca

Maccoit 2,5 kr, amameTpoM 250 MM M MaKCHMabHOH wacToToil Bpamenms 3600 mun' (60 ). JlBe
KOPPEKTUPYIONTUE MACCHI IOJDKHEI OBITH pa3MeIIeHbl Ha paccTOSHUU 110 MM OT OCH B TUIOCKOCTSIX, OTCTOSIIINX
IpyT OT ApyTa Ha pacctosHUH a = 150 Mm.

Havanpnas pamHaMudeckass HEYpaBHOBEIICHHOCTh pOTOpa OIpeleNieHa dYepe3 TJaBHBIH BEKTOP
mucOamancoB 240 r-MM Ha paccTosHA 50 MM OT TEpPBOH TUIOCKOCTH KOPPEKIIMH M Mapy KOCOCUMMETPHYHBIX
mucOanancoB 120 T-MMB IUTOCKOCTSX KOPPEKIUU MO IPSMBIM yTIIOM K TTITABHOMY BEKTOPY AMCOAIaHCOB.

Jus  ycTpaHeHWsI CTaTUYeCKOH HEYpPaBHOBEUIEHHOCTH B IUIOCKOCTSAX KOPPEKIMH pa3MEIIaroT
KOPPEKTUPYIONINE MAacCChl, BHOCAIIME CyMMapHBIH aucOamaHc 240 T-MM, HampaBleHHBIH MPOTUBOIOJIOKHO
[JIAaBHOMY BEKTOpY HauyalbHOro nucOananca. PacmpeneneHue KOppPEKTUPYIOIIUMX MacC JOJDKHO OBITh TaKHM,
4yTOOBl CO3/aTh paBHBIC 110 MOAYJIIO, HO MPOTHUBOIOJOKHO HANpaBlICHHbIE MOMEHTHI OTHOCHTENBHO LIEHTpa
macce, T.e. 160 r-mMm 1 80 MM (1601 MM x 50MM=80r MM x 100MM)

[nst ycTpaHeHMsT MOMEHTHON HEYPaBHOBELIEHHOCTU B KAXKJIOW INIOCKOCTH KOPPEKLUU PAZMEIIANOT
KOPPEKTUPYIOIINE MACChl, CO3/a0IIKe apy KOCOCUMMETPHYHBIX JucOanaHcoB mo 120 r"MM U HampaBlICHHBIC
MIPOTHBOIIOJIOKHO KOCOCUMMETPUYHBIM AncOalaHcaM HadaJlbHOW MOMEHTHOW HEYpPaBHOBEUIEHHOCTH.

CyMMHupOBaHHE BEKTOPOB JHCOAIaHCOB, BHECEHHBIX KOPPEKTUPYIOIMMU MaccaMy, Jlaet 3HadeHus 200
u 144 1M B IUIOCKOCTSX KOPPEKIMH B HAIPAaBICHHUSAX, KaK IMOKa3aHO Ha PUCYHKe E.2. Drto mo3Bosser
OTIPEIETINTH 3HAYEHHSI KOPPEKTUPYIOIINX Macc:

200 _ 140 _
Tio ™ MMm/MMm=1,82 r; o~ MMm/MM=1,31 r.

Mpumep 3

To xe xoseco (PUCyHoK E.2), ycTaHOBIIEHHOE KOHCOJBHO OTHOCHTEIBHO KOpITyca Maccod 1,5 kr ¢
TTOAIIAITHUKOBBIMA OTIOpaMH Ha paccTosSHUU 80 MM JpyT OT IpyTa.

Ecam xoireco MODKHO OBITH YPaBHOBEMIECHO B COOTBETCTBHU C KiaccoM TOYHOCTH G 6,3, To 3HAUCHHE

YICIBbHOTO quchaTanca I 4acTOThI BpameHust 60 ¢ He JOIKHO MPEBBIATh 16 I MM/KT.
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[penenpHOE 3HAYCHNE MOJTYJIS TIIABHOTO BEKTOpA JAucOaIanca:
eperM=2,5 (xr)- 16(r-MM/Kr)=40r MM.
[penenpHOE 3HAYCHNE MOJTYJISl TIIABHOTO MOMEHTA JIMcOananca:

Gea _ 2,5-16-150
2 2

Amra= (kr) - (mxm) - (vMv)=3000r - Mm?> .

U B TOM, ¥ B IpyroM ciiyyae 3TO COCTABIISIET OAHY LIECTYIO YaCTh HAYaJIbHBIX IUCOAIAHCOB U3 IPUMEpPa
2.

B cimyuyae crartuueckoll HeypaBHOBEIIEHHOCTH MPENEIbHO MJOMYyCTUMBIA aucOanaHc OOYCIOBHUT
MOSIBJICHHE SKBHBAJICHTHOH CHIIBI PEaKLUUH OIMOp, COCPEIOTOYCHHOM MocepeanHe MexAy moammmHukamu(l).
Pesynprar meiictBus Ha potop(2) 3THX ABYX HMPOTHUBOIOJIOKHO HANPABIEHHBIX CHJI, BHI3BAHHBIX JHCOATaHCOM
U peaxiyel MOANIMITHUKOBEIX ONOp, Oy/AeT SKBUBAICHTEH JACHCTBUIO TJIABHOTO MOMEHTA AncOaIaHca, MOIYJb

KoToporo paseH 40- 140=560rmm*

AoNyCTHMEIA OCTATONHLER YABNEHBR mcﬁanam'ap‘r. r-namr
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Palouan cXopocTs 1, me”!

"Pucynok E.1 - JlomyctuMoe 3HadeHHWe YIENbHOTO nucOanmaHca MJii pPa3HBIX KIACCOB TOYHOCTH
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e — [TIGBHbI{ BEKTOP AMCGANAHCOE;

“ . — KOCOCHMMETPIUYHLIE rUCEanaHcsr;
—_———— - OucBanaHes!, CO3NaBacMbie KOPPEKTHPYIOLIMMU
Maccamm

MpuMedaHnue— 3HadeHus aMcOanaHcos B I - MM.

"Pucynok E.2 - Koppekuust tTuHaMu4yeckoil HeypaBHOBEIIEHHOCTH"

(1) 3nech mpenmonaraercs, 4To JOIMyCTHMOE 3HaUEHHUE aucOanaHca, onpenesieMoe Ha OCHOBE Kiacca
TOYHOCTU OaJIAaHCHUPOBKH, PACIPEICICHO MEXK/Y IUIOCKOCTSIMH JOMYCKa, YTO MPOTUBOPEUYUT PEKOMEHIAIIMSIM
FOCT NCO 1940-1.

(2) 3necy ucnpasieHo HeBepHOe yTBepxkaeHue opuruHaia - UCO14694:2203, 6ynro 3KBUBaJICHTHBIN
TJIaBHBI MOMEHT AucOaliaHca JIEHCTBYET HE Ha pOTOP, a Ha MOAIIUITHUKY.

MpunoxeHwue F
(pekomeHayemoe)

PykoBoacreo
110 KOHTPOJ/II0 Bl/lﬁpallPIOHHOFO COCTOSAHUA U NTUATHOCTHUKE

OCHOBHO¥ TPUHITUIT KOHTPOJISI BAOPAIIMOHHOTO COCTOSHUSI MAITUH (J]aJiee - COCTOSIHUE) 3aKITF0YAeTCs B
H36HIOHCHI/II/I 3a pe3yJibTaTaMU NPaBUJIbHO CIUIAHUPOBAHHBIX I/ISMCpCHHﬁ, ‘ITOGI)I HUMETH BO3MOKHOCTH BBIABUTH
TCHACHIUIO K HapaCTaHWIO YPOBHIA BI/I6paHI/II/I U PacCMOTPEThL €€ C TOYKHU 3PCHUA IOABJICHHSA BO3MOKHBIX
HpO6HeM. KOHTpOJIB IMPUMCHUM B TCX CUTyallUAX, KOr'Jla IOBPCIKACHUA pa3BUBAIOTCA MCIJICHHO U YXYIUICHUEC
COCTOSIHHS MEXaHM3Ma MPOsBIsieTcs Yepe3 (u3ndecKue MPU3HaKH, JOCTYITHBIE H3MEPEHHIO.

BuOpanuio BEHTHIISTOPOB, SBISIONIYIOCS CICJICTBHEM pa3BUTHA (GU3UUECKUX JE(PEKTOB, MOXKHO
KOHTPOJIMPOBATh Yepe3 HEKOTOPbhIE 3a/IaHHBIC MPOMEXKYTKHA BPEMEHH, & TIPU OOHAPYKEHUH MOBBIIICHHS YPOBHS
BHUOpAIMY YBEIMYUTh YaCcTOTY HAOIIOACHUIN M MPOBECTH JCTANBHBINA aHAIM3 COCTOSIHUA. [IpU 3TOM MPUYHHBI
HU3MEHECHHUST BHOpalM MOTYT OBITh OOHApy>KEHbI HA OCHOBE aHAJIN3a YaCTOTHOTO COCTaBa BUOpAIUH, YTO
MO3BOJISIET OMPEACIUTh MEPEUCHb HEOOXOAUMBIX MEp M 3aINIaHUPOBATh WX BBIMOJHEHHUE 33JI0JITO JIO TOTO, KaK
MTOBPEXKICHUE JIOCTHTHET CEPbe3HBIX pa3MepoB. OOBIMHO TPUHSATHE MEP CUUTAKOT HEOOXOIMMBIM, KOT7a
YpOBEHb BUOpAIMK MOBBIIIACTCS 10 CpaBHEHUIO ¢ 0a30BbIM B 1,6 pa3a wim Ha 4 nb.

[IporpaMmMa KOHTpOJISI COCTOSHHS COCTOMT W3 HECKOJBKHX 3TalloB, KOTOPHIE KPAaTKO MOTYT OBITh
c(hOopMYJTUPOBAHBI CIICAYIONUM 00pa3oM:

a) MIEeHTU(UIMPOBATh COCTOSHHE BEHTWIATOPA M OINpPEeTUTh 0a30BBIA ypoBeHb BHOpaimu (OH,
BO3MOXHO, 6yzxeT OTINYATBCA OT YPOBHSA, IMOJTYYECHHOTO B XOIC 3aBOACKHX I/ICHBITaHI/II‘/'I, BCJICACTBUE pPa3HbIX
CITIOCOOOB YCTAHOBKH U T.JI.);

b) BEIOpaTh TOYKH U3MEPEHUN BUOPAIIHH;
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C) ONpeAeNuTh MEPUOANYHOCTD HAOMIOACHUN (M3MepeHHi);

d) ycTaHOBHUTD MOPAAOK PETUCTPAIIUN HH(POPMAIINH;

€) ONpeNeNINTh KPUTEPUH OLIEHKU BUOPALIMOHHOI'O COCTOSHUSI BEHTHIISITOPA, IPEIe/IbHbIC 3HAUCHUS IS
abCONFOTHOH BHOpanuu W I U3MEHEHH BUOpaIuy, 0000IINUTh OMBIT AKCIUTyaTallud MAIUH aHAJIOTHYHOTO
THIIA.

[TockonbKy Ha CKOPOCTSIX, HE MPHOIMKAIOLUINXCS K KPUTHUECKON, BEHTHIIATOPHI pab0oTatoT 00BIYHO O€3
KaKHX-1100 1po0iieM, ypoBeHb BUOPAIMH HE JOJDKEH CYLIECTBEHHO M3MEHSTHCS NMPH HEOOJIbIIOM U3MEHEHUH
CKOPOCTH WJIM Harpy3Ku, HO BaYKHO YUECTh, UTO B CIy4ae, KOrJa BEeHTHIISATOP padoTaeT ¢ mepeMeHHOH YacTOTOH
BpallleHHs], YCTAaHOBJICHHBIE IMpelelbHble YPOBHU BHUOpAaIlMUd OTHOCSTCS K MakCHManbHOW paboueil wacTtoTe
BpameHnus. Ecnu B pamKkax yCTaHOBJICHHOTO JOIyCKa Ha BUOpalMI0 MaKkCHUMajbHas 4acToTa BpallleHUs He
MOXeET OBITh TOCTUTHYTA, 3TO MOXET CIIy>KUTh NMPU3HAKOM HAJIH4Ms KaKOW-THOO CEepbe3HOW MpOOIEeMBl H
HYKIaTbCs B CHEIMAIHLHOM HCCIIETOBAaHUH.

HexkoTopble peKOMEHIAIMU [0 THArHOCTHPOBAHUIO, TIPUBEACHHBIC B NPUNoxeHus C, ocHOBaHBI Ha
OTIBITE 3KCIUTyaTalliil BEHTHJISTOPOB M TPEAHA3HAYECHBI IS IMOCIEI0BATENIbHOTO MPUMEHEHHS TNPH aHalu3e
IIPUYMHBI IOBHIIICHHON BUOpauu.

Jis KauecTBEHHON OLICHKM BHOpalMy KOHKPETHOTO BEHTWUJIATOpA WM ONpPENCNICHUS PYKOBOACTBA LIS
MOCCAYIOUMX JCUCTBMH MOTYT OBITh MHCIOJB30BAaHBl TIPAaHUIBl 30H BHOPALMOHHOIO COCTOSIHUS,
yctanosinennsie ['OCT UCO 10816-1.

Crenyer oXunaTb, 4YTO A HOBBIX BEHTWJIATOPOB YPOBHM HX BHOpaumuu OyInyT JexaTb HHXKE
Npe/IeNIbHBIX 3HAYCHUH, NMPUBEICHHBIX B Tabnuue 3. DT 3HAa4eHHS COOTBETCTBYIOT TpaHHIE 30HBI A
BuOpammonHoro cocrostuuss o ['OCT HMCO 10816-1. PexomeHmyemble 3Ha4eHUS [ YPOBHEH
MpenynpekIeHUs U OCTAaHOBA yCTAaHOBJICHBI MCXOJS M3 aHamu3a MH(OpMaIHU, COOpPAaHHOH MO BEHTUIATOpPAM
KOHKPETHBIX BUIOB.

MpunoxeHne G
(pekomeHayemoe)

Bo3mokHOCTH cHHKeHUsI TPe0OOBaHUIl K BHOPANMH U Ka4ecTBY 0aJaHCHPOBKH

W3rotoBuTeN0 BEHTWISTOPOB HET HEOOXOJMMOCTH IIPOBOJMTH TOYHYIO OallaHCHPOBKY Kojeca
BEHTHJIAITOpPA Ul 3aKa34rKa, KOTOPbIH NpenbsBIIICT NOHIKEHHbIE TPEOOBaHUS K KaueCcTBY OalaHCHPOBKH H
ypoBHIo BuOpanuu. [1o coriameHnio MeXIy M3rOTOBHUTENEM M 3aKa3YMKOM UMM MOTYT OBITh HCIIOJB30BaHBI
Oonee BBICOKHME NpeAeibHbIE 3HAYEHUS, HO PEKOMEHIyeTcs, 4YTOObl MOIMyCTUMOE 3HauyeHue aucOanaHca,
ykazaHHoe B Tabrnuvue 2, Obuto yBenuveHO He Oojee 4eM B 2,5 pasa, a JONMyCTHMBIH YPOBEHb BHOpAlUH,
yKa3aHHbIH B Tabnvue 5, ve 6omee yem B 1,6 pasa.

MpunoxeHune H
(cnpaBo4HoOE)

Caenenns
0 COOTBETCTBUH CCHLIIOUHBIX MEKIYHAPOTHBIX CTAHAAPTOB MEKIOCYIAPCTBEHHBIM CTAHAApPTaM,
HCI0JIb30BAHHBIM B HACTOSIIIIEM CTAHIAPTE B KA4eCTBE HOPMATHBHBIX CCHLIOK

Taonwuua H.1
O603Ha4YeHnEe CCHUIOYHOTO O603HaueHHEe 1 HANMEHOBAaHUE CCHUIOYHOTO MEXKITYHAPOIHOTO CTaHIapTa U
MEXKTOCYyIapCTBEHHOT'O YCJI0BHOE€ O603Ha‘IeHI/IC CTCIICHU €T0 COOTBETCTBUA CCHIIIOYHOMY

cTaHmapra MEXTOCYIapCTBEHHOMY CTaHAAPTY

FOCT NCO 1940-1-2007 HNCO 1940-1:1986 "Bubpaums. TpeboBaHHMs K KauecTBy OaJlaHCHPOBKU
xecTkux potopoB. YacTe 1. Onpenenenue nonycrumoro aucbamanca” (IDT)

I'OCT UCO 5348-2002 HNCO 5348:1999 "BuOpauums wu ymap. MexaHH4YecKoe KpeIUIeHHe
akcenepomerpos” (IDT)
I'OCT UCO 7919-1-2002 HNCO 7919-1:1996 "Bubpaums wmammH 0e3 BO3BPaTHO-IOCTYHATEIBHOTO

NBIDKEHMS. VI3MepeHnst Ha BPAIIAONIMXCS BalaX W KPUTEPHH OLEHKH. HacTh
1. O6mee pykosozcteo" (IDT)

FOCT NCO 10816-1-97 HCO 10816-1:1995 "Bubpanus. OreHKa COCTOSHUSA MAIIHH [0 U3MEPEHHIM

02.09.2025 Cucrema TAPAHT 31



https://internet.garant.ru/document/redirect/57969260/0
https://internet.garant.ru/document/redirect/5368941/0

MexrocygapcTtBeHHbin ctaHgapT FTOCT 31350-2007 (MC014694:2003) "Bubpaums. BeHTnnsitopsl

BuOparuu Ha HeBpamaronmxcs dactax. Yacts 1. Obmee pykoBoactro" (IDT)

FOCT NCO 10816-3-2002 NCO 10816-3:1998 "Bubpanus. OnieHKa COCTOSHUSI MAIIUH MO0 U3MEPEHHUIM
BHOpanuu Ha HeBpamaromuxcs dactsax. Yacte 3. [IpoMbIIIIeHHBIE MAITUHBI
HOMHHAJIHHOH MOIIHOCTHIO OoJiee 15 kBT 1 HOMUHANBHOW CKOpOCTHIO OT 120

10 15000 mun™ Ha MecTe skcruryatamun” (IDT)

rOCT 10921-90 NCO 5801:1997 "BeHTunsatopbl mpoMmbliuieHHble. OnpeneneHne padounx
XapaKTEepPHUCTUK C MCIIOIb30BaHNEM CTaHAApTHBIX BO3TyxoBoJ0B" (NEQ)

FOCT 19534-74 NCO 1925:2001 "Bubpanust. banancuposka. CioBaps" (NEQ)

I'OCT 24346-80 HCO 2041:1990 "Bubparus u ynap. Cinosaps" (NEQ)

I'OCT 31322-2006 (MCO HCO 8821:1989 "Bubparus. bamancupoBka. CornamieHue 00 ydeTe BIUSHUS

8821:1989) IITIOHKY TIpH OaTaHCHPOBKE BAJIOB M HacakuBaeMbIxX aeraneit” (MOD)

FOCT 31351-2007 (MCO HNCO 14695:2003 "BeHTUnATOpHl NPOMBIIUICHHBIE. MeETOABl W3MepeHHI
14695:2003) BuOpanuu" (MOD)

MpumeyaHue - B Hacrosiieit Ta0InIe UCTIOIB30BaHbI CICIYIOIINE YCIOBHBIC 0003HAUYCHUS CTCIICHU
COOTBETCTBHSI CTAHJIAPTOB:

- IDT - uieHTUYHbIE CTaHIapPThI;
- MOD - MmoauuiupoBaHHbIE CTAHIAPTHI;

- NEQ - HEePKBHBAJICHTHBIE CTAHIAPTHL.

MpunoxeHue J
(cnpaBo4HoOE)

HN3meHeHUe CTPYKTYPbI HACTOSIIET0 CTAHAAPTA O 0THOWIEeHUIO K cTpyKkType MCO 14694:2003

VkazanHoe B Tabnuue J.1 u3MeHeHHE CTPYKTYpbl MEKIOCYIapCTBEHHOTO CTaHIapTa OTHOCHTEIIBHO
CTPYKTYpBhl TIPHMEHEHHOTO MEXKIyHApOJHOTO CTaHAapTa OOYCIOBIEHO IpPUBEICHHEM B COOTBETCTBHE C
tpedoBarmsmu ['OCT 1.52001.

Tabnuua J.1
CrpykTypa MexayHapoaHoro craanapta MCO CTpyKTypa HACTOSIIETO CTaHIAPTa
14694:2003
[Ipunosxxenus
IIpunoxenue D -
[Tpunoxenue E MpunoxeHue D
[punoxenue F MpunoxeHne E
[Ipunoxenune G MpunoxeHue F
[Tpunoxenne H MpunoxeHne G

MpumeyvaHue - CTpyKTypHBIC 3JIEMEHTHI HACTOSAIIETO CTaHAApTa U MEKAyHapoaHoro ctanaapta NCO
14694:2003, He yka3aHHbBIC B JAaHHOU TaOIUIE, HICHTUYHBL.

bubéanorpadus
[1]1 UCO 254:1998 [Mepenaun pemennsie. [lIkuBbl. KagecTBo, uncToTa 00pabOTKH U TOYHOCTH OANIaHCHPOBKH
(ISO 254:1998) (Belt drives-Pulleys-Quality, finish and balance)
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[2] ICO4863:1984
(ISO 4863:1984)
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