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Mpeancnoeue

1 NOAINOTOBJIEH ObuwecTBOM C OrpaHUYEHHON OTBETCTBEHHOCTEI «3MNEeKTPOHHLIE TEXHOMOMMKU U Me-
Tponorudeckue cuctembl» (OO0 «3TMC») 1 3akpbiThbiM akUMOHepHbIM 0bLlecTBOM «HaydHo-uccnenoea-
TEenNbCKMIA LEeHTP KOHTPOMS M AWarHoCTUKM TexHudecknx cuctem» (3A0 «HWL, KO») Ha ocHoBe cobcTBeHHOTO
nepeeoaa Ha PYCCKUIA 3bIK aHIMOA3bIYHOW BEPCUM CTaHAAPTA, YKA3aHHOro B NyHKTe 4

2 BHECEH TexHu4eckum koMuUTETOM No cTaHgapTtuzauun TK 183 «Bubpauus, yoap u KOHTPOmNb TEXHU-
UYECKOro COCTOSAHUSAR

3 YTBEPXAEH W BBEAEH B AEVCTBWE Mpukasom PegepanbHOro areHTcTea no TEXHU4YecKoMy pe-
rynupoBaHnio U MeTponorin ot 26 nekabpsa 2023 r. Ne 1659-cT

4 HacTosuwuia cTaHOapT UOeHTUYeH MexayHapoaHoMy ctaHgapty MCO 20816-3:2022 «Bubpauwns. As-
MepeHus Bubpaunm U oueHka BUOpaLMOHHOro cocToAHUA MawuH. Yacte 3. lNpomellineHHoe obopynoBaHue
MOLLHOCTLH cBbiwe 15 kBT 1 yactoTon BpaweHus ot 120 go 30 000 MuUH"1» (ISO 20816-3:2022 «Mechanical
vibration — Measurement and evaluation of machine vibration — Part 3: Industrial machinery with a power
rating above 15 kW and operating speeds between 120 r/min and 30 000 r/min», IDT).

NCO 20816-3:2022 paspaboTaH TexHn4eckum kommuteTom TK 108 «Bubpauwmsa, yaap u KOHTpONb COCTO-
aHua» nogkomutetoMm MK 2 «MamepeHus 1 oueHka Bubpauwy 1 ygapoB NPUMEHUTENBHO K MalluMHaM, TpaHc-
NMOPTHEIM CPEACTBaM U COOpyKeHuaMy» MexayHapoaHon opraHmM3aumm no ctaHgaptusauuum (MCO).

[Mpw NpUMEHEeHWM HACTOALLEro CTaHA4apTa PEKOMEHAYETCS UCNOMNL30BaTh BMECTO CChINOYHLIX MEXAyHa-
pOOHbLIX CTaHAAPTOB COOTBETCTBYHOLLME UM HaLMOHANbHLIE M MEXTOCYAapCTBEHHbIe CTAHAaPTbI, CBEAEHUS O
KOTOPbIX MPpUBEAEHbI B AOMNONTHATENBHOM npunoxeHun OA.

[JononHuTenbHble CHOCKW B TEKCTe cTaHgapTta, BbleneHHble KYpCUBOM, NpuBeAeHbl AN MOsCHEHUS
TekcTa opuruHana

5 BBAMEH I'oCT P MCO 10816-3—99

MNpasuna npumeHeHUss Hacmosaweao cmaHdapma ycmaHosneHsl 8 cmamse 26 @edepanbHO20 3aKOHAa
om 29 uwoHa 2015 a. Ne 162-®3 «O cmandapmu3sayuu 8 Pocculickoli ®edepauyuuy. MHgopmalus o6 u3-
MEHEeHUSX K HacmosiwemMy cmaHdapmy nybrnukyemcs 6 exez00HOM (M0 COCMOSHUK Ha 1 aHeaps mekyuieao
e2o0a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHdapmsbi», a oguyuanbHbil MeKkcm usMeHeHul
U ronpasoK — 8 eXeMecAYHoOM UHOPMayUOHHOM yKkaszamene «HayuoHanbHbie cmaHdapmei». B criyvyae
nepecMompa (3aMeHbl) Uu OMMeHbl Hacmosauw,e2o cmaHdapma coomeemcemeyroujee ysedomieHue bydem
onybnukogaHo 8 bnuxaluwem 6bINycke eXeMecsyHo20 UHGOPMaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeememayow,as UHGhopmayus, yeedoMIeHUe U MeKCmbl pa3Mewaimcs makxe 8 UH-
ghopmauuoHHoU cucmeme obuieao nonk30eaHus — Ha oguuuansHoM calime @edepanbHo20 azeHmcemea rno
MexXHUYECKOMY peaynuposaHuro U Memponoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© IS0, 2022
© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3gaHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

HacTosiumin ctaHgapT ycTaHaBnuBaeT PYKOBOACTBO MO OLEHKe BUMBPALMOHHOMO COCTOSIHMS MPOMbILL-
neHHoro 06opya0BaHUs Ha OCHOBE U3MEPEHMIA:

a) eubpauun Ha MoAWMWNHMKAX, MOALWWNHWKOBLIX ONOpax 1 Koprycax NoALMNHUKOB Ha MecTe npumMe-
HeHWs oBopyaoBaHus;

b) paguanbHoW BUBpaLUKUKM Bana MallUHHbLIX arperaTos.

Ha ocHoBe onbiTa 3akcnnyaTauyi NPOMbILINEHHOTO 060pya0OBaHMSl YCTAHOBMEHb! OBA KPUTEPUS OLEH-
KW BUBPALMOHHOTO COCTOSIHMSA: MO aBCOMNTHOMY 3HAYEHUIO KOHTPONMMPYEMOro napamMeTpa LMPOKOMNOMoCHON
BMBpaLUM U MO U3MEHEHWIO 3TOro 3HauveHus. CrenyeT UMeTb B BUAY, OAHAKO, YTO yKasaHHbIE KPUTEPUU He
McYepnbIBaloT cnocobbl OLEHKU BUBPaLIMOHHOMO COCTOAHMS MPOMbILLMEHHOrO 06opyaoBaHKS.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

Bubpauwusn
W3MEPEHWA BUBPALUUMU U OLEHKA BUBPALMOHHOIO COCTOAHUA MALLUWH
YacTtbe 3

MpomMbiwneHHoe 060pyAoBaHMe MOWHOCTLIO CBbiwe 15 KBT
1 yactoToin BpaweHus ot 120 go 30 000 Mun~1

Mechanical vibration. Measurement and evaluation of machine vibration. Part 3.
Industrial machinery with a power rating above 15 kW and operating speeds between 120 r/min and 30 000 r/min

Oarta eBegeHna — 2025—03—01

1 O6bnactb NnpumMeHeHusA

Hactosawmi ctangapt yctaHaBnveaeT obwme tpebosaHus K oueHke BMOpPaLMOHHOMO COCTOSIHWMA Mpo-
MblLLNeHHoro obopynoBaHus (qanee — MallWH) MOLHOCTLIO CBbiwe 15 KBT 1 yacToToi BpaweHus oT 120 go
30 000 mun~" no pe3ynsrataMm M3aMepeHui BUBpauum Ha HEBPALLAIOLLMXCSH YacTaX U Ha BpallawLWUxcs Banax
B HOpMarbHbIX YCNOBUAX paboTbl MalluHbl HA MecTe ee npumMeHeHus. OLEeHKY OCYLLEeCTBASKT MO KOHTPO-
nupyemMomMy napameTpy BMBpauuu U Mo M3MEHEHWUID 3TOFO NapaMeTpa B YCTAHOBMBLUEMCS peXMMe paboThbl
MaLllWHbL. NpuBeaeHHbIE YACNEHHbIE 3HAYEHUS KpUTEPUEB OLIEHKW COCTOSIHUS OTPaXaroT ONbIT SKCNnyaTauum
MallWH AaHHOro BMAa, O4HaKo MOryT ObiTb HEMPUMEHUMbI B OTAEMbHbLIX CAy4Yasx, CBA3AaHHLIX CO crneuudmKkon
paboTbl M KOHCTPYKLWW KOHKPETHOM MalLWHbl . B obLyem cny4ae Ans OLEeHKN TEXHUYECKOro COCTOSIHUA MaLln-
Hbl MPUMEHSIKOT aHamnM3 He TOMBKO LUMPOKOMNONOCHOW BMOpaL MM Ha HEBpPALLAKLWMXCA YacTax U Ha Banax, Ho
TaKKe OTAENbHbIX YAaCTOTHLIX COCTARMSLMX U UX COMETAHWUIA, KOTOPbIE MOTYT HE NMposBNATL cebs B obLyen
OLEHKE LUMPOKOMNONOCHON BMBpauuu.

HacTtoswwmin cTaHgapT pacnpocTpaHaeTcs:

a) Ha napoBble TYPOWHbI ¥ reHepaTopbl MOLWHOCTLI0 40 40 MBT (cM. npumedanus 1 u 2);

b) nmapoBble TypOWHEI U reHepaTopbl BbIXOAHOW MOLLHOCTEIO CBbiwe 40 MBT 1 yacToTamn BpalleHwus,
otnuyHbiMK oT 1500, 1800, 3000 n 3600 MuH ! (cm. npumeuaHue 1);

C) pOTOpPHbIE KOMMNPECCOPHI;

d) npombIlNEeHHbIE ra3oBblie TypbuHbl MowHocTeo Ao 3 MBT (cM. npuMedaHue 2);

e) TypbOBeHTUNATOPHbIE ABUraTeny;

f) anekTpogsuratenu noboro TMna ¢ rMbkuM coeguMHeHWeM Bana (NMpy XEecTKOM COoedMHeHWM poTopa
3MNeKTPOABUraTens ¢ MallWMHOW, Ha KOTOPYH pacnpocTpaHsieTca agpyron ctangapt cepumn MCO 20816, Bubpa-
LMA anekTpoaBuratens MoxeT OblTb oLeHeHa Nubo B COOTBETCTBUM C 3TUM CTaHAApPTOM, NMbO B COOTBETCTBUK
C HACTOSALLMM CTaHOAPTOM);

g) NpokaTHble WU BanbLOBOYHbLIE CTAHKMK;

h) KoHBelepbl;

" Kpumepuu oueHKu 8UBPAUUOHHO20 COCMOSHUSA 2eHepupylowezo obopydosaHus Ha oGbekmax anexkmpo-
SHep2emuUKU ycmaHasnueamcs 8 Coomeemcmeuu ¢ 3aKkoHodamernnbcmeoM 06 afekmpoaHepaemuke u mpeboea-
HuAMU K obecrieyeHuro HadeXHOCMU 3MIeKMpPoIHepaemu9Yeckux cucmemM, HadexHocmu u 6ezonacHocmu 06bexmos
MeKMPO3HEPaemuKU.

MapaHune ochbuumnansHoe
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i) MydTbl C NEPEMEHHOI CKOPOCTbIO BpaLLeHUs;
j) BEHTUNATOPBLI ¥ BO3OYXOOYBKM (CM. NpMMeyaHune 3).

MpumevyaHne 1 — BubpaunoHHoe COCTOSIHWE CTaLMOHAPHBIX NapoBbiX TYPOWH, rasoBbiX TypOUH 1 reHepaTo-
POB MOLHOCTLI0 cBbile 40 MBT 1 ckopocTamu Bpatlerns 1500, 1800, 3000 v 3600 mu™! ouenusatoT no [11], reHepato-
POB Ha rmapoanekTpocTaHumax — no [13].

MpumeyvyaHue 2— BubpaunoHHOe COCTOSHUE ra3oBbIX TYPOUH MOLLHOCTLIO cBbilwe 3 MBT oueHuBatoT no [12].

MpumeyvaHne 3 — TPUMEHUTENLHO K BEHTUMATOPAM PEKOMEHOYEMble HACTOSLWMUM CTaHOapTOM KpUTepuu
BUGPaLMOHHOIO COCTOSIHUS PacnpoCTpPaHATCs B 06LeM cryyae TONbKO Ha MallvHbl MOLHOCTBH cBbiwe 300 KBT unu
Ha MallMHbI, YCTAHOBMNEHHBIE HA XXECTKOM OCHOBaHuW. B HacTosulee BpeMa AaHHbIX, MO3BONAKOLWMUX pacnpocTpaHUTb
ATW KPUTEPUWM HA BEHTUMATOPLI APYrMX BUOOB, HEOOCTATOYHO. B OTCyTCTBME Takux KpuTepueB obnacty BUBpaLMOHHOIO
COCTOAHWS MOAMEXAT COrMacoBaHWio MEXAy WUIroTOBUTENEM W Nnokynatenem MallWH Ha OCHOBE UMEIOLLErocsa onbiTa ux
vcnonb3oBaHuA (cMm. Takeke [8]).

HacTosilumin cTaHOapT He pacnpocTpaHaeTcs:

k) Ha napoBble TypOWHbI, ra3oBble TYPOUHLI U reHepaTopbl MOLLHOCTLIO cBbilwe 40 MBT 1 ckopocTamMm
BpalueHus 1500, 1800, 3000 1 3600 Mun~! (cm. [11]);

I) razoBbie TypOUHbLI MOLWHOCTLIO cBhilwe 3 MBT (cMm. [12]);

M) MaLlWHHbIE arperathbl Ha TMAPO3NEKTPOCTAHUMAX U TMOPOAKKYMYNUPYOLWKMX cTaHuumsx (cm. [13]);

Nn) MalWHbl BO3BPATHO-MOCTYNaTENbHOIO AENCTBUA M MAaLUWHbLI, XECTKO COeAWHEHHbIE C MallMHaMK
BO3BpPaTHO-NOCTyNatensHoro gencteus (cm. [2]);

0) AMHaMWYeCcKne HacoCbl C BCTPOEHHLIMW WM XKECTKO COeaUHEeHHbIMU NMPUBOAHBIMK OBUraTensiMu
KpbINbYaTKOWM Ha Bany OBUraTens Uiu XXecTko ¢ HUM coefuMHeHHon (cMm. [3]);

p) KOMMNpeccopHbIe NOpPLUHEBLIE YCTaHOBKK (CM. [14]);

q) komnpeccopbl 00bEMHOro AeACTBUS (HAanNpumep, BUHTOBLIE KOMMPECCOopkI);

r) NOrpy»Hble HACOCHI;

s) BeTporeHepaTopsbl (cm. [4]).

TpeboBaHUA HACTOALLErO CTaHAapTa NPUMEHSIOT K pe3ynbrataM M3MepeHui LWWPOKoNonocHon Brbpa-
LMK Ha Banax, NOALUMIMHUKAX, KOpnycax U onopax NoglWnnHUKOB B YCTaHOBUBLUEMCA pexumMe paboTkl Maluu-
Hbl B MAna3oHe HOMUHANbHLIX YacToT BpalleHus. 3Tu TpeboBaHWSA pacnpocTpaHAKTCS HAa U3MEDPEHNS KaK Ha
MeCTe MPUMEHEHWUS MALUUHBI, TaK U BbIMOMHAEMbIX B X04e NPUeMOUYHbIX UCTLITAHUIA. YCTaHOBNEHHbIE KpUTe-
pPUKX BUDPaLMOHHOTO COCTOSIHWMS MPUMEHSIIOT B CUCTEMAaX Kak HernpepbIBHOTO, Tak U NepUoaMHEecKoro KOHTPOMs
COCTOSHMS.

HacTtosilymia cTaHgapT pacnpocTpaHAEeTCs Ha MallWHbI, B COCTaB KOTOPbIX MOTYT BXOAMTb 3ybyaTblie ne-
pefadyv U NoglUNHUKM KauyeHWs, OfHaKo OH He NpedHasHaveH Ans OLUeHKU BUOpPAaLMOHHOIO COCTOSAHUS 3TUX
Y3MnoB.

TpeboBaHusA HACTOALLErO CTAaHOAPTa PAcnpOCTPaHAKTCA TONBKO Ha BUBpauuio, NpoOM3BOAUMY CaMOoNn
MalLUWHON, U He pacnpoCTPaHATCS Ha BUBpauunio, HaBeAEHHYI0 U3BHE.

2 HopmaTuBHbIe CCbINKK

B HacTosilwem cTaHgapTe Ucnonb3oBaHbl HOPMAaTUBHLIE CCbINKKM Ha cneayowme cTaHgapTbl [ana gatm-
POBaHHBIX CCbINOK NMPUMEHSIOT TONBKO yKazaHHOEe W34aHne CChINOYHOro cTaHjapTa, AnsA HeJaTUpPOBaHHbIX —
nocnegHee magaHve (BKnw4asa Bce M3MeHeHns)]:

ISO 2041, Mechanical vibration, shock and condition monitoring — Vocabulary (Bubpauus, yoap n KoH-
Tponk cocTosiHus. CrioBapb)

ISO 2954, Mechanical vibration of rotating and reciprocating machinery — Requirements for instruments
for measuring vibration severity (Bubpauusa malwmH BpallaTenbHOro ¥ BO3BPATHO-NOCTYNaTENbHOMO AEACTBUS.
TpeboBaHus kK cpeacTBam U3MeEpPEHUI ANSA OLEHKA BUBPALMOHHOMO COCTOAHMSA)

ISO 10817-1, Rotating shaft vibration measuring systems — Part 1: Relative and absolute sensing of
radial vibration (Cuctemel namepeHuin Bubpauumn BpalgaroLymxcs Banoe. Yacts 1. MlamepeHusa oTHOCUTENBHON
n abconTHOM BUBpauun B paguansHOM HanpaBneHun)

ISO 20816-1:2016, Mechanical vibration — Measurement and evaluation of machine vibration — Part 1:
General guidelines (Bubpauusa. MameperHusa Bubpaunn v oLeHKa BUOPaUMOHHOIO COCTOAAHMS MaLlnH. YacTb 1.
O6wee pykoBoOcTBO)
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3 TepMUHbI U onpeaeneHun

B HacTosiIlLeM cTaHgapTe NPUMEHSIOT TeEpMUHBI M onpeaenerus no MCO 2041.

NCO 1 M3K BegyT TepMuHonoruyeckme 6asbl JaHHbIX 1A UCMOML30BaHUS B CTaH4APTUM3aUMK No cne-
AYIOLWMM agpecam:

- nnartdopma oHnanH-npocmoTpa MCO: gocTynHa Ha https://www.iso.org/obp;

- Onektponegus M3K: goctynHa Ha http://www.electropedia.org/.

4 NamepeHusa BUOpaumun

4.1 O6wKMe nonoxeHUn

MeToae! u cpefcTBa M3MepeHuUin OIMKHBI YA0BNeTBOpATh 0bwum TpeboBaHuam no MCO 20816-1 ¢ yde-
TOM pekoMeHAalMi HacTosLero pasgena.

Cnepyet y6eOuThCsl, UTO B XO4e U3MEpPeHWid Ha uaMeputenbHoe obopynoBaHue He ByayT okasbiBaTb
CYLLLeCTBEHHOE BNUAHWE Takne akTopsbl, Kak:

a) M3MEHeHWs Temneparypbl;

b) anekTpomMarHUTHbIE NONs, BKNHOYas CBS3aHHbIE C HAMArHWYeHHOCTbIO Bana;

C) akycTu4yeckue nons;

d) M3MEHeHWUsi NUTaHus;

e) ANVHa CoefWHUTENbHbIX Kabenen (KOHCTPYKUWMSI HEKOTOPbIX BECKOHTaKTHLIX 4AaTYMKOB A U3Mepe-
Hus1 Bubpauwm Bana TpebyeT cornacoBaHHOM ANWHbLI Kabengs);

f) noBpexaeHusa kabens;

g) opueHTauusa npeobpasoBartens Bubpaumnn.

Ocoboe BHUMaHWe cnenyeT yoensiTb NpaBWUibLHOR ycTaHOBKe Npeobpa3sosaTtens Bubpaumm, Ytobel ero
cUcTeMa KpenneHusa He BRvaAna Ha TOYHOCTb U3MEpPEeHUi.

4.2 Toukn namepeHui

B uensix koHTpons BMOPaLMOHHOIO COCTOSTHUA MaLlWH UCMOMb3YIT pe3ynbTaThl U3MEPEHUA Ha HeBpa-
LALNXCA YacTsaX UK Ha Banax MalluvHbl, UNK Te W ApyrMe coBMecTHo. B HacTosiwem ctaHgapTe, ecnu
crneunansHo He OFOBOPEHO MHOoe, nofd Bubpauuel Bana noHMMaroT ero NnepeMelleHnsl OTHOCUMTENbBHO OMNopbl.
Hawbonee npennoytuTenbHbIM cnocob6oM U3MepeHUs Takux NepeMeLLeHid ABMNSeTCA UCNoNb30BaHWE Napbl
©ECKOHTaKTHbIX 4aTYMKOB BMBPpAaLMK, YCTAHOBMNEHHbLIX NepneHauKynapHo Apyr Apyry. 3To No3BonseT onpeae-
NUTb TPAEKTOPMIO ABWKEHWA Bana B MecTe YCTaHOBKM Napbl AaT4YMKOB. MIHOM4a KOHCTPYKLUMA MalUWHbl He No-
3BOMAET YCTAHOBWTL Napy AaTYMKOB B HEMOCPEeACTBEHHOW BNM30CTX OT nogwmnHuka. B atom cnydvae crnieayet
ybeguTbesl, 4TO NonyYyaemMble pesynbTaThl M3MEepPEeHWIn NpeacTaBUTeNlbHbl C TOYKW 3peHus BuGpauun Bana B
MOALLMUIHUKE U HE UCKaXKeHbl BCNeOCcTBME NOKaNbHbIX Pe30HAHCOB CUCTEMbI KpEenieHusl UNu HeO4HOPOAHOCTH
NnoBepxHOCTK Bana. bonee nogpobHble pekoMeHOaLUuK B OTHOLUEHUW U3MepeHuid Bubpauun Bana cogepxarcs
B MCO 10817-1.

Mop namepeHusaMM Ha HEBPALLAIOLLMXCS YacTAX NOHMMAaOT U3MEPEeHUs BUOpaLumM NoglwmnHuka, Kopny-
ca NofLWMNHMKa MNW OPYroro 3nemMeHTa KOHCTPYKLWK, Ha KOTOPbIM NepeatoTcs AMHaMUMYeckne CUnbl, CBSi3aH-
Hble C BUOpauWeln Bana B MecTe YCTaHOBKM MOAWWMHUKA WU XapakTepusyowune obulyo Bubpaunto MallmHbl.
Ecnu KOHCTpYKUMSA MallMHBI He No3BonsieT obecneunTb AOCTYN K NOALUMIHUKY AN YCTaHOBKU Ha HeM Npeob-
pasoBatensa subpauunn, To U3MEPEHUs NPOBOST B TOYKE, UMEHLLEN C NOALLIMMHUKOM ECTKYH MEXaHU4YeCKyo
CBI3b, NPW KOTOPON uaMepsiemas eubpauus He ByOoeT ycuneHa UMM UCKaxkeHa NoKamnbHbIMU pe3oHaHcaMu.
Mcxoas 13 aToro, He crieqyeTt ycTaHaBnuBaTh npeobpasosaTtens BMOGpaunyM Ha TOHKOCTEHHOW MOBEPXHOCTK
C nerko Bo3byxgaeMbiMU N3rMbHbIMK KonebaHuAmMn (HanpuMep, Ha Koxyxe BeHTunatopa). LlenecoobpasHo
NoATBepAWTL NPUrOOHOCTE BbIDpPaHHOM TOYKM M3MEpPEeHWiA, HanpMMep, NOCPeaCcTBOM NPOBEAeHNs U3MEepPeHuii
B pa3HblX TOYKAX M COMNOCTABINEHMWS NOMyYEHHbIX pe3ynsTaToB.

TOYKM W HanpaBneHUst U3MepeHUin JOMKHbI BbiTh BbIGpaHbl TakuM obpasom, 4Tobbl BUBpauus B HUX
Oblna YyBCTBUTENbHA K Bhbi3blBALWUM ee cunam. OBbIYHO M3MepeHns MPOBOAAT C MOMOLLbLIO Napbl Npeob-
pasoBaTenein B ABYX B3aMMHO MeprneHAMKYNAPHbIX paguanbHbIX HAnpaBfieHWAX Ha KpbllKax WM KOprycax
ONOPHbIX NOALMMHUKOB. Kak npaBuno, B cny4ae MallnH C ropU30oHTarbHbIM PACNONOXEeHNEM Bana OgHO M3
HanpaBneHnin BbIOMpaloT BEPTUKANbHBLIM, XOTA NPU HEOBXOAMMOCTU MOTYT BbITb MCNONb30BaHbl ABa OPYrMx
B3aWMHO OPTOTroHanbHbIX HanpaeneHus. Ecnu Ban MalvHbl pacnonoXeH BePTUKANbLHO WUIK Mo YrnoM K ropu-
30HTY, TO HanpaBneHne U3MepeHuin BbIBUParT TakuM, YTOBLI NOMyYeHHOe 3HaYeHWe KOHTPOoNMpyeMoro napa-
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mMeTpa Bubpauyumn 6bino MakcumanbHbiM. B HEKOTOPbIX Cry4asix peKOMEeHOYETCA Takke BhINONHATL M3MEepPEeHNs
BnMbpauum B oceBoM HanpasneHuu (cm. 6.2.1). MNpencrasneHne pesynsTaToB M3MEpPEeHMIA BUBpaunn QOMKHO
COMPOBOXAAaTbCS yKa3aHWeM ToYeK U HarnpaeneHun namepeHui.

BmecTo napel npeobpa3oBaTteneit Ha NOALWWMHUKE MOXeT OblTb YCTAaHOBMNEH OAuH npeobpa3oBaTens,
eCcnn U3BECTHO, YTO MONyYeHHble pe3ynsTaThl U3MepeHun ByayT NpeacTaBUTENbHLI C TOYKM 3PEHUST OLIEHKU
obweir Bubpayun. OgHako npu aToM BbibpaHHOe HanpasneHne M3mepeHuid JOMKHO obecrnednBaTtb nony4ve-
HWE pe3ynbTaTtoB, 6MM3KNX K MakCMMarnbHbIM.

To4kn amepeHuin BUBpauum Ha Kopnycax NoALKMMHMKOB M Banax (kak oHu onpegeneHsl B MCO 20816-1)
rnokasaHbl Ha pucyHkax 1—~6.

A/ /s

PucyHok 1 — ToukM U3MepeHuit Ha onopax/KpbILWKax NOALWUNIHUKOB
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PucyHok 2 — Toukun usaMepeHun Ha kopnycax NoaWWnHNKOB
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PucyHok 3 — Toukn MamepeHuid ANs ManbiX anekTpU4ecKMx MalluH
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Pi‘lcyHOK 4 — Toukn VI3MEPEHH17I On1Aa MallvH C BePTUMKanbHbIM pacnonoxeHnem Bana
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a8 K yctpoiicTeam 06paboTkn curHana.

1 — ycTpolrcTBO hopMUpOBaHWA curHana; 2 — BecKoHTakTHbIM Nnpecbpasoearens; 3 — Ban;
4 — kopnyc NOALUMIMHUKE; 5 — NOALWMIHUK

PucyHok 5 — Toukn namepeHuin Bubpauun sana

90° \\ a
"
.

a8 K yctpolicteam 06paboTkm Bana.

Y

Y

1 — ycTpoiicTBO chopMUpoBaHuMs curHana; 2 — Ban; 3 — GeckoHTaKkTHble NpeobpasoBaTtenu

PucyHok 6 — YcTaHoBKa 6eCKOHTaKTHbIX NpeobpasopaTteneun
Ana u3MepeHuni oTHocuTensHo BuBpauny Bana

4.3 CpegctBa U3MepeHun

B uensx KoHTpons BM6paUnoOHHOIo COCTOSHUA MalUWH U3MEPUTENBHAA cUCTEMA AOoMmKHa obecneynBaTb
uamepeHue cpegHeKBaapaTUYHOrO 3Ha4YeHWs LWWMPOKOMONOCHOW BMOpaLMM B AnanasoHe 4acToT Nno KpanHewn
mepe ot 10 go 1000 lNy. Ona mawmwnH, y KOTOPLIX CKOPOCTL BpalleHWs Bana He npesbiwaet 600 MUHT, HDKHSS
rpaHuUa guanasoHa 4acToT M3MepeHWd He JOoMKHa npeBbiwaTh 2 M.

Mpu namepeHuax Bubpaunmn Bana BEPXHAA rpaHuua gManaszoHa 4acToT M3MepeHuid OOMKHa He MeHee
yem B 3,5 paza npeBblllaTh MakCUManbHYK 4acToTy BpalleHwa Bana. CpencrtBa M3MEPEHWUA OOMKHbI MpU
3TOM yaoBneTBopAThL TpeboBaHuam NCO 10817-1.

CpencTtea namepeHuin Bubpaumm Ha HeBpallalLLNXCA YacTax JOMKHLI COOTBETCTBOBATL TpeboBaHMaM
MCO 2954. B 3aBMCMMOCTM OT YCTAHOBMEHHOTO KpUTEPUS M3MepseMoil BeNTMYMHON MOXET OblTh Nepemelle-
HWEe UK CKOPOCTb BMOpauuu, unm 1 1o, h gpyroe emecte (cm. MCO 20816-1). Ecnu naMmepeHusi BeINOSHSOT C
MOMOLLBK akcenepoMeTpoB (4To 0BbIMHO UMEET MECTO Ha NMPAKTUKE), TO BbIXOLHOW CUIrHAMN NOANEXUT UHTe-
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rPUPOBaHUIO AN NONYYeHUsA curHana ckopocTu. NonyyeHne curHana nepemelleHns TpebyeT ABOAHOIO MHTe-
rPUPOBaHKWS, HO NPKW 3TOM cnegyeT obpallaTb BHUMAHWE Ha BO3MOXHOCTb BO3pacTaHWs BHOCUMbIX LUYMOBbIX
nomex. Onsa nx CHUXKeHUs MoXeT BbiTe NpUMeHeH OUNBTP BEPXHUX YaCcTOT UMK MCNOMNb30BaH MHOW LMK POBON
MeTon 0OpaboTKku curHana.

Ecnu curHan subpauum npegnonaraeTcsl MCNoOMNb30BaTbk Takke B LEeNAX OMArHOCTUPOBaAHWUA, TO Aua-
NasoH U3MEepPeHnn JOMKEH 0XBaTbIBaTh YacTOThl, MO KpalHen Mepe, OT HWKHEN rpaHuLbl YacTOThbl BpalleHus
Bana, yMHOXeHHoI Ha 0,2, 4O MakcuMarnbHOM 4acToTel BO3OYaeHWst BWGpauun, yMHOKeHHOW Ha 2,5 (06bl4HO
310 3HaveHume He npesocxoguT 10 000 Mu). JononHuTenbHas MHbopmaums npveseaeHa B [5] — [7].

4.4 HenpepbIBHbLIA U NEPUOONYECKUH KOHTPONb

OB6bluHO OnA KPYnHbIX UMW KPUTUYECKU BaXXHbIX MallWH WMCNOJb3YKT HENpepbiBHbIE M3MEPEHUMA KOH-
TpONUpyeMbIX nokasarenen BMGDE{LI,MI/I C NOMOLLbK NMOCTOAHHO YCTAaHOBITIEHHbIX B Hanbonee Ba)KHbIX TOYKaX
HDEOGDBBOBGTBHEH KaK B LlendAXx KOHTpOonsd COCTOAHNA, TakK 1 OAnA obecnevyeHunsn 3alnThbI OGDpyﬂ,OBaHMH. B He-
KOTOPbIX Cny4HaAax UCNoJb3yemMyr Ond 3toro NaMmepuTeribHyr CUCTeEMY UHTETPUPYIOT B OGLIJ,yI-O Cnctemy ynpas-
neHwWdA OSODy,CI,OBaHMEM npeanpuaTnA.

O,D,HaKO Ana MHOTMX MallWH B OpraHn3aun HENPEPbIBHOIO KOHTPONA HET HE.‘OSXO,EI,MMOCTM. ﬂ,OCTaTO‘-I-
HYH C TOYKHU 3peHUA KOHTPOINA COCTOAHUA MallUHbI MHCbOpMElLI,M}O O pa3BnTHUKn HEMCI'IpaBHOCTEﬂ (Hanpmmep,
)J,VICGaJ'IaHCEi, M3HOCa 3MEeMEHTOB MOLLUMMHUKOB, HECOOCHOCTEW WUMKn ocnabneHun COE,D,MHEHVII;I) MOXHO no-
JIy4HUTb NyTeM nepnognyvecKkux MSMepE.‘HMI;I. YucneHHble 3Ha4eHus KOHTPONMPyEeMbIX nNapameTpoB BM6DEIU,MI/I,
npueeeHHble B HAacToALWeM CTaHgaprte, MOoryT BbITb UCMONbL30BaHLI B pamMKax nepunoan4ecKoro KOHTpona npuv
YCINOBUKN, HTO TOYKKU M3Mep8HM[71 1 cpeacTtea MSMGDGHMPI COOTBETCTBYHT TPEGOBaHHHM CTaHgapTa.

Cpe,ﬂ,CTBa M3MepE.‘HMI7I BD‘IGDBLI,MVI Bana obbl4HO YCTaHaBIIMBAKOT Ha MOCTOSAHHOW OCHOBE, HO BhbIMOMNHe-
HWe MSMepeHMF‘I MOXET OCYLLEeCTBIIATLCA Yeped onpenerieHHble MHTepBalbl BpeMEHN.

an N3MEPEHUNAX Bm6pau,wm Ha HeBpalWwaknwWnxXca 4acTax ﬂpEOGDBSOBaTEJ'IVI, KakK npaBuno, goctato4yHoO
yCTaHaBlnnBaTb Ha BpeMA npoBedeHunA I/ISMEDEHIM?I. O,EIHaKO anda MmawmnH ¢ TpyaHo4OCTYNMHbIMKWM MeCTaMn 13-
MEDEHMH MOTYyT MCNOoNb30BaTbCA NOCTOAHHO YCTAaHOBNEHHbIE npeoSpasoaaTenM C BbIBOOOM CUTrHara B TOYKY,
OOCTYNHYK OnA VI3MEDEHVH7I, WUnn € NCnonb3oBaHWMEM CUCTEMbI NepNOaNYECKOro cﬁopa VIHCbOpMaLWIVI.

4.5 PexxumMmbl paboTbl MalIWHbI

MamepeHnsa Bubpauun NnpoBOgAT Nocre OOCTMXKEHUA POTOPOM W NOALWUMHUKAMW PaBHOBECHOW Temne-
paTypbl B YCTAHOBMUBLUEMCSH 3aaHHOM pexumMe paboTbl, onpegenseMoM TakMMN XapakTepucTuKkamMu, Kak Ho-
MWHanbHas 4YacToTa BpalleHus Bana, HanpsbkeHne nuTanus, pacxoq paboden cpefgbl, gaBneHne B paboyen
cpefe W Harpyska.

Ons mawwuH, paboTarllmx B YCIIOBUAX NMEPEMEHHBIX CKOPOCTER UMK Harpysok, M3MepeHus Bubpauum
NPOBOAAT AMNA BCEX PEXWMOB, XapakTepHbIX ANS OONTOBpeMeHHON aKcnnyaTauum MawmHbl. MakcumansHoe
M3 NOMYYEHHbIX ANA 3TUX PEXUMOB 3HAYEHWI KOHTPONMMPYEMOro napaMeTpa Bubpauun NpMHMMAaoT B Kaye-
CTBE OLEHKW BUBPaLMOHHOIO COCTOSHUS.

WHorga Bbixog B YCTAHOBUBLLMWACA pexuM paboTbl 3aHMMaeT gonroe Bpems. [1pn HEBO3MOXKHOCTU Bbl-
NOMHUTE M3MEPEHUS B YCTAHOBUBLLEMCS PEXMME HEODXOOWMO OnpefennTh, KakumMm obpa3om pexum paboTbl
BMUSIET Ha MONy4YaeMyo OLIeHKY BUDOPALIMOHHOIO COCTOAHUA. Ha 3Ty OUEeHKy B YUMCIe NpoYMX MOryT OKa3biBaTb
BIIUSHWE TaKNe XapakTepUCTMKHK, KakK:

a) Harpyska malluHbl;

b) TemnepaTypa TeXHONOrM4ecKoro npouecca,

C) MOMOXEHWe KnanaHoB;

d) pacxon pabouunx KUOKOCTEN;
e) TemnepaTtypa OKpyxXaloLlero Bo3gyxa,

f) ypoBeHb XKnaKocTu;

g) nepenag gaeneHus Ha punsTpe.

Ecnuv ycnoBusa namepeHvii U3MEeHSIKOTCA OT M3MEPEHUSA K MUBMEPEHMKD, TO AOMKHbI ObITb ONpeaeneHsbl Xa-
pakTepUCTUKK, B HanbonbLUuen cTeneHun BNUALLME Ha pe3ynbTaTbhl M3aMepeHuin. [na yny4yleHns noBTopaemMo-
CTU PEKOMEHAYEeTCHA CONOCTAaBMNATL Pe3ynbraThl M3MepeHUi, NoNnyyYeHHbIX B aHanornyHbIX pexumax paboTsl.

—

4.6 ®oHoBana BUBpauuna

Ecnu nony4eHHoe B xoge VI3MEDEHI/IIH 3Ha4YeHue KOHTPpOonuMpyemoro napameTpa npesbliluaer npunemod-
HbIA KpHTEDVIﬁ W Npy 3TOM npepnnonaraeTcd, 4To CbOHOBEiFl Bu6pau,149 Ha MalwWHe MOXeT ObiTb Benuka, To
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HeobxoQMmMo NPOBECTM M3MEPEHUSA Ha OCTAHOBNEHHON MalUMHE C LUEeNbi OUeHWUTb BUOpaLUio, HaBedeHHYH
CTOPOHHUMW UCTOYHMKaMW. BnuaHue doHoBoW BMBpauvn OOMKHO BbITb YMEHBLLUIEHO BBeOeHWEeM COOTBET-
CTBYHOLLMX MOMPaBOK, ECINI BbIMOMHEHO MO KpaHeh Mepe OOHO W3 CreayoLlnX ABYX YCIOBUA:

a) 3HauyeHWe KOHTPOMMPYyemMoro napaMeTpa Ha OCTaHOBMEHHOW MalluHe npeBbiwaet 25 % ero 3Have-
HWS, MOMYYEHHOrO B HOPMAanbHBIX YCNOBUAX paboThl MalUUHbI;

b) 3Ha4YeHMe KOHTPONMPYEMOro napameTpa Ha OCTaHOBMEHHOW MalwHe npesbiwaet 25 % 3HayYeHns
rpaHnubl Mmexay 3oHamu B n C (cm. 6.2.2) Ans MalmvHbl 4aHHOro Tyuna.

4.7 BoiGop BUAa namepeHumn

HacTtosawumi cTaHgapT npegnonaraeT BO3MOXHOCTbL NMPOBeAeHUs M3MEPEHWUIA Kak Ha HeBpallatoLmxcs
yacTax, Tak U Ha Bpallarolmxcsa Banax mMalunH. Belbop, kakon ua aTux ABYX BUOAOB U3MEPEHWA ABMNSAETCS
npegnoYTUTENbHBIM, 3aBUCUT OT XapakTePUCTMK MalluWHbI, a TakKe OT OXXWOaeMblX BUOOB HEUMCMPABHOCTM.

Ecnn ectb HeobxogMMocTb BbIOpaTh 0OWH U3 OBYX BO3MOXHbIX BUOOB M3MEPEHWIA, TO crnegyeT NpuHU-
MaTb BO BHMMaHWe crneayollee:

a) 4acToTy BpalleHusa Bana. MlamepeHusa Ha HeBpallawLLUXcs YacTax bonee YyBCTBUTENbHBI K BbICOKO-
YacTOoTHOW BUBpaLMK No CPpaBHEHUKD C M3MepeHuaMU BUbpaLun Bana;

b) Tun nogwunHuka. MoJWKUNHUKU Ka4eHUS MMEKT OYeHb MarneHbKNE 3a30pbl, BCNeACTBME Yero Bubpa-
unsa Bana addeKkTMBHO NepefaeTcs Ha KOpnyc NoAlunHUKa. TakMuMm obpasom, Ana MallnH ¢ NOALWMMHUKaMN
AaHHoro Tuna o6bIYHO A0CTATOYHO BbINOMHUTE M3MEPEHUA Ha HeBpaLLaLWmXcsa YacTax. [NogwunHmK KavyeHns
obnapgawT BonblKMK 3azopamMu 1 geMndupyoT Bubpayuio Bana, noaTomMy Ans MallvH ¢ TaKMMK NOALWLWITHA-
kamu BuBpauunsa Bana 3advacTyo ABMAeTcA AONONHUTENbHON MHPOPMATUBHOM XapaKkTe pUCTUKON;

c) TvMn MawwuHbl. MalyHbl, Y KOTOPbIX BHYTPEHHUIA 3a30p B NOALUKWMHKKE CONOCTaBUM C BUbpaluel Bana
B NoAlWMNHWKe, TPebyOT NpoBeAEHUS U3MEPEHUIA OTHOCUTENLHOW BUBpaLKMKU Bana B Lenax 3aluTsl OT BO3-
MOKHbIX KOHT@KTOB Bana C MOALUUMNHUKOM (cM. npunoxeHue C). MalumHbl, KOHCTPYKUMA KOTOPbLIX npegno-
naraet BO3MOXHOCTb MOSIBMEHWs B curHane BuMbpauuy rapMOHWK 4acToTbl BpalleHWS BbICOKOW KpPaTHOCTW
(nonacTHbIx, 3yOLOBbLIX, CTEPXHEN pOTOpa), KOHTPOMUPYIOT MO M3MepeHuAM BUBpaLMM B BbICOKOYACTOTHOM
OWanasoHe Ha HeBpallarLWMXCcs YyacTax;

d) oTHOLLeHWe Macchl Bana K Macce NoALUUNHUKOBOW onopel. B MalluHax, y KOTopbixX Macca Bana mana
Mo CpaBHEHWUIO C MACCOR OMNopbl, NepefaeTca Ha OMopy TOMbKO He3HaYuTensHasa YacTb BUbpauun Bana. Ans
Takux malumnH bornee ahekTMBHbIM OyOeT KOHTPOSb MO U3MepeHusM Bubpaummn sana;

€) XecTKoCTb poTtopa. B cnyvae rubkux potopoB oTHocuTenbHas Brubpaumvs Bana byget 6onee 4yBCTBU-
TENBHOW XapakTepMCTUKON, NpegocTasnaowen 6onbLlyo MHMopMaLno 0 NoBeaeHnn MallnHb;

f) mogatnueocTe onopsl. Mogatnveasa onopa obecnednBaeT GonblUMA BUOPALUOHHBIA OTKIIMK Ha He-
BpaLLarLMXCs YacTsx;

g) ONbIT U3MepeHuiA. Ecnn B 0THOLLEHUK KaKUX-NTMBO MALUMH HaKomMmneH BOMbLIOW OMNbIT U3MEPEHUIA KOH-
KpeTHoro Buaa, To UenecoobpasHo B ganbHenWem Ans aHanorMyHbiX MallvH NpogoiikaTk MCMonb3oBaTb
OaHHbLIA BUO U3MEpPEHUI.

Bonee nogpobHble pekomeHgaLmm no Belbopy Metoaa uaMepeHuin npusenexsl B [5]. Mpu Boibope oKoH-
YaTenbLHOTo pelleHWs LenecoobpasHo yuuTbiBaThk Takke BOMpOChl yAoBCTBa OOCTyNa K TOYKE WM3MEpPEHWN,
cpoka cnyx6bl npecbpasoBaTenel U CTOMMOCTW YCTAHOBKU M3MepUTENbHOM cucTemsl (cm. [10]).

5 Knaccudumkauma mawivH

5.1 O6LwWKe nonoxeHUs

B cooTBETCTBMM C KPUTEPUAMU, YCTAHOBINEHHBLIMM HACTOALMM CTaHOApPTOM, BUGpaLMOHHOE COCTOsIHUE
MaLlLVHbl OLIEHNBAIOT B 3aBUCUMOCTH:

a) oT ee TMNa;

b) HOMWHaNLHOM MOLLHOCTW WM BBICOTbLI PpacnonokeHnst Bana (cMm. takxke [1]);

C) CTENEHM XECTKOCTH OCHOBAHUS.

5.2 Knaccucbukauwﬂ no Tuny MalwwWHbI, HOMMWHanNbLHOMN MOLWHOCTK UK BbICOTE Bana

Paanun4una B Tvnax mawmH u KOHCTPYKUMK UX NOOWNNHUKOB TpEGyI-OT pasgeneHuna Bcex MalllH Ha OBe
rpynnel B 3aBUCUMOCTHU OT HOMWHAaNMbLHOW MOLLHOCTM MW BLICOThI Bana (CM. npuMme4aHmne 1)

Banbl mawwH obenx rpynn mMoryTt BbITb pacnonoXxeHbl rOPU3OHTaNbHO, BEPTUKANbHO WM HAKINOHHO, a
Onopbl MOTYT MMETb Pa3HYH CTEMEHDb }KEeCTKOCTK.
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Ipynna 1: MalwmHbl HOMUHaNbLHOW MowHocTho Bonee 300 kBT, anekTpMyeckue MallWHbI C BbICOTOW Bana
H =315 mm.

Kak npaBuno, Takme MalluHbl OCHALLEHb! NOAWWMHUKaMKU CKoMnbXeHus. [lnanasoH nx pabodymx cKopo-
cTen BecbMa Wnpok — o1 120 go 30 000 MuHT.

pynna 2: mawuHbl HOMMHaNbLHOWM MolwHocTe oT 15 go 300 kBT; anekTpuyeckue MalluHbl C BbICOTOW
Bana 160 mm = H < 315 mm.

Kak npaBuno, Takve MallnHbl OCHALLEHb! NOALMIHUKaMK KadeHus, pabodas YacTtoTa BpalleHna — 6o-

nee 600 mun—T.

MpumeyvyaHue 1 — BoicotaBana H no [1] — aTo paccTosiHMe MeXAy OCblo BpaLleHWsl Bara W nnocKocTbi OC-
HOBaHWs, OnNpeaeneHHoe AnA MallWHbl, TOTOBOW K MOCTaBKE.

5.3 Knaccudgrmkauma no cteneHm XXecTKOCTU OCHOBaHUA

OcHOBaHMA MaLUKH MO CTEMEHW }XeCTKOCTU B 3alaHHOM HanpaBneHun pasgensoT:

a) Ha XecTKue;

b) nopatnuBble.

OcHoBoW ANsi TAaKOro pasfeneHus ABNAETCH COOTHOLEHWE MEXAY KEeCTKOCTb MalUMHbl M OCHOBaHUA.
Ecnu Hu3was cobcTBeHHAs YyacToTa CUCTEMbI «MalliHa — OCHOBaHWE» B HanpaBneHun namepenHuin Bubpa-
LMK NpeBbILLIAET OCHOBHYO YacToTy BO30yXAeHWA (B BOMLIUMHCTBE CryYyaeB 37O YacToTa BpalleHWs poTopa)
no KpanHel mepe Ha 25 %, TO Takoe OCHOBaHWE B JAHHOM HanpaBleHUU CYMTalT XKecTkMM. Bece ocTansHble
OCHOBaHUS CYMTAKOT NOAATIMNBLIMU.

MalrHamn Ha XeCTKOM OCHOBaHMKM OBbIYHO SIBNAKTCA KPYNHO- U cpeaHerabapuTHble anekTpoaBura-
Tenu, Kak NpaBuIo, ¢ HU3KON YacToToW BpalleHus. MpumepaMy MalKMH Ha NogaTNMBOM OCHOBAaHWMW 0BbIYHO
MOHO cyMTaTh TypboreHepaTopbl UNKU KOMNPeccopbl MolHocTbio Gonee 10 MBT, a Takke MalLUHbI ¢ BEPTH-
KanbHbIM pacnonoxeHnueM Bana.

B psge crnyyYaeB OCHOBaHWE MOXET BbITb XECTKMM B OQHOM HanpaeleHUW W NoAaTNMBLIM B OPYTOM.
Hanpumep, H13Was cobCTBEHHAS YacToTa B BEPTUMKANBLHOM HaNpaBneHUuM MOXeT BbiTh CYLLECTBEHHO Bbille
OCHOBHOM 4acToTbl BO3OYXAEHWSA, B TO BpeMs kak cobDCTBEHHAs YacToTa B FOPU30OHTaNbHOM HanpasneHun
MOXeT BblTb 3HAYUTENbHO MEHbLUE. Takyk KOHCTPYKLMIO CHMTAKOT KECTKOW B BEPTUKANbHOM HanpasneHuu
W NOA4ATNMBON B ropu3oHTarnbHoM. [Mpy 3ToM BUOpaUMOHHOE COCTOSIHME TakoW MallWHbI criedyeT OoLeHUBaThb
COrNacHo Knaccuukaummu NPUMEHUTENBHO K 334aHHOMY HANpPaBneHnio U3MepPEHUiA.

Ecnu xapakTepucTUKM CUCTEMbI «MaLIMHA — OCHOBaHWEY» HEe MOTYT BbiTe ONpeaeneHsbl PACYETHLIM Me-
TOAOM, 3TO MOXHO CAENaTh 3KCNEPUMEHTANBHLIM MyTEM.

6 Kputepum oueHkn BMOpauMoOHHOro COCTOSAHUS

6.1 O6wmMe nonoxeHus

B NCO 20816-1 paHo obliee onvcaHne OABYX KPUTEPUEB OLEHKM BUBPaLVMOHHOIO COCTOSIHUA MalluH
pasHbix knaccoB. OOQWH KpUTEPUIA NPUMEHRAIOT ANA abConNTHOrO 3Ha4YeHUst KOHTPONUPYEMOro napameTpa Bu-
Bpaumm B LUMPOKOA MOMoce 4acToT, APYron — Anst M3MEHEHWIA 3TOro 3HavyeHus (6e30THOCMTENBHO K Hanpas-
TNEHWHO 3TUX U3MEHEHUIA — B BOMbLUYI0 MMM MEHBLLLYIO CTOPOHY).

OBbIYHO BMOpPALIMOHHOE COCTOSIHME MallWH NPUHATO OLEHUBAaTbL MO CpedHeKBaopaTUYHOMY 3HAYEHUHD
CKOpPOCTM BMBpaLMN Ha HeBpaLLlAKLWKMXCA YacTax, YTO BO MHOFOM CBSI3aHO C MPOCTOTON NMpoBeOeHUsA COOT-
BETCTBYIOLMX n3MepeHnin. OgHako Ana paga MalluH uenecoobpasHo Takke NpoBoaUTbL M3MEPEHNUSA pasMaxa
OTHOCUTENBHbIX NEPEMELLEHNA Bana, 1 TaMm, rae OaHHble Takux M3MEepeHWIA OOCTYMNHbI, OHU TaKxKe MOryT BbiTb
NMPUMEHEHbI NS OUEHKN BUOPALMOHHOIO COCTOAHMS MAaLLWUHbI,

6.2 Kputepui | (no abconoTHOMYy 3Ha4eHUIO NapaMeTpa)

6.2.1 O6wmMe NonoxeHun

[Ona namepeHunin Ha BpalawLwmxcs Banax sBubpaunoHHOe COCTOSIHWE OLEHMBAKOT MO MakcuManbHOMY
3Ha4YEeHWI0 pasMaxa nepemMeLLeHns LWMPOKONONoCHOK BUOpaLmn. OTOT KOHTPONMpyeMbIi napamMeTp nonyyarT
no U3MepeHUsiM NepemMeLLeHnii B ABYX 3a4aHHbIX OPTOrOHaNbHbIX HANPaBreHKsIX.

LOns n3aMepeHunin Ha HeBpaLLaLWMXCs YacTax BMBpalLoHHOE COCTOSIHUE OLEHWBAOT Mo MakCUMarbHO-
My cpefHekBaApaTUYHOMY 3HAYEHWIO CKOPOCTM LUMPOKOMOMOCHOW BUBpaLUKM HA NOBEPXHOCTU MOALUMIHMKA
WMW B HEMOCPEeOCcTBEHHOM BNU30CTH OT Hee.

10

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 14/ 32
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-20816-3-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68112
https://gostexpert.ru/gost/gost-20816-3-2023?utm_source=pdf&utm_medium=68112&utm_term=page

rOCT P UCO 20816-3—2023

B cooTBeTCTBMM C OaHHbIM KpUTEPWEM OMpenensaioT npefenbHble 3Ha4YeHWst KOHTPONMpyeMoro napa-
MeTpa, KOTOpble MOXHO CHMTaTb MPUEMNEMbIMWA C TOYKM 3PEHUA OMHAMWYECKWX HArpy30K Ha MOALUMMHUKMA,
paguvarnbHbIX 3a30p0OB B MOALWMMHUKAaX W BUOpauuun, nepesaBaeMoil MallMHOM Ha OMOPHYHD KOHCTPYKLMUIO U
dyHoameHT. C npegenbHbIM 3HAaYeHWeM Ans OaHHOW rpynnbl MAaLWWH W JAaHHOrO BMAA ONOpbI CPAaBHUBAKT
MakcKUManbsHoe 3Ha4YeHWe KOHTPONMPYEMOro napaMeTpa, Nony4YeHHoe Ha KaX oM NOALUUNHUKE UMW NOALIuWN-
HWKOBOW onope. bonblwol onbIT HabnogeHnin 3a Bubpaumen MalwwH, ykasaHHbIX B pasgene 1, nozsonsier
YCTaHOBWUTb FpaHuubl 30H BUOPALMOHHOTO COCTOSIHWS, PYKOBOACTBYSACH KOTOPLIMW MOXHO B BOnblIMHCTBE
chnydaeB obecnednTb HageKHylo paboTy MaluH B TedeHue ANuTenbHoro epemeHu. Ecnu Ha noglwimnHuke
MCNONb3YHT TOMLKO OOHO HanpaeneHue U3MepeHuin BuGpauuMu, To cneayet ybeouTbes, YTo Takue uamepe-
HWS MO3BOMNAT NOMYYUTE AOCTATOYMHYH MHOPMALUIO O BUOPALIMOHHOM COCTOSIHUM MaLUWHLI (bonee nogpobHo
3TOT Bonpoc paccmoTtpeH B MCO 20816-1).

YcTaHOBMEHHbIE 30HbI BUOPaAUMOHHOIO COCTOSIHUS NpeaHasHaqYeHbl ANA OUeHKM BMbpaunn malluHbl B
3a4aHHOM YCTaHOBUBLLEMCSH pexxume paboTbl C HOMWHANLHOW YacTOTOW BpalleHusl Bana U HOMUHaNbHOW Ha-
rpy3koi. NoHATUE YCTaHOBMBLLErOCS pexuMa OOMYyCKaeT MeANeHHbie M3MeHeHUsa Harpy3ku. [Npun 3ToM oLeHKy
He BbIMOMHAKT, ecrnu pexum paboTbl 0OTAMYaeTCsA OT 3a4aHHOTO, a Takke BO BpeMs MepexodHblX PexuMOoB,
Takux Kak pasber, Beiber Unu NnpoxoxneHne Yepes 30Hbl pe30HaHCOoB (cM. 6.4).

O6bwwin BbiBOA 0 BUOPALMOHHOM COCTOAAHUMW YacTo AenatT Ha OCHOBE M3MepeHU BUbpaLumm Kak Ha He-
BpaLLaloLWMXCs, TaK U Ha BpaLLlaLNXCca YacTsax MallWHbl.

O6bIvHO oceByto BUGpaLMi0 OMOPHbLIX MNOALWAHUKOB NPW HENPEPLIBHOM KOHTPONE BUOPaLMOHHOMO CO-
CTOSAHUA HE U3MEepPAIOT. Takne N3MepPeHNs, Kak NpaBuo, BbIMOMHAKT NPY NEPUOLUYECKOM KOHTPOME UMK B Lie-
nAxX AMarHoCTMPOBAaHWSA, MOCKOILKY oceBas BMbpaLms MOXeT ObiTe Bonee YyBCTBUTENBLHA K HEUCMPABHOCTAM
HekoTopbIX BUAOB. B HacToswem cTaHgapTe npuBegeHbl KpUTEPUM OLEHKWM TONMbKO ANS oceBor BuBpauun
YMOPHLIX NOALWNMHWKOB, B KOTOPLIX OHA KOPPEenupyeT C 0CEeBLIMW MyNbCaLUsaMK, CNOCOBHBIMKU NPUBECTU K MO-
BPEXOEHNAM MalUWHbI.

MpaHWLbl 30H BUDOpALIMOHHOTO COCTOAHWA NpuBedeHsl B Tabnuuax A.1 1 A.2. VX npuMeHs0T K pagvanb-
HOW BUBpauUWM Bcex NOALUMMHWMKOB M K OCEBOW BMBpaUMW YyNOPHLIX NOAWKUMHMKOB. KpuTepu Ans yNnopHbIX
NOALUMIMHUKOB COBMNAfAT C KpUTepuaMy Ana paguansHoi subpauum (cm. Tabnuuy A.1). Ina gpyrux nogwmn-
HWKOB, HE OrPaHW4YMBAKOLWIUX NEepeMELLEeHUA poTopa B OCEBOM HanpasneHWW, gonyckarTca bonee BbiCOKME
3Ha4yeHWs 0CEBON BMBpaLMK NpU YCNOBUWN, YTO OHa HE OKaXET HeraTMBHOrO BMUSIHWUS HA NPUCOeWHEHHbIe
3MEeMEHTbI KOHCTPYKUMUK (Hanpumep, YacTu Tpybonpoeoga).

6.2.2 30HbI BUBPALMOHHOIO COCTOAHUSA

6.2.2.1 ObLwKe nonoxeHua

YcTaHOBNEHbl crnefyLlimMe 30Hbl BUBpPALMOHHOIO COCTOSIHWS, NMpefHa3HAYeHHble ANS KavyeCTBEeHHON
OUEHKN BUDOpaLMN MaAWWHbLI N NPUHATUA PELUEHUS O HEOBXOOMMbIX Mepax.

3oHa A — B 3Ty 30HY NONAaAaT, KaKk MpaBumno, HOBbIE MaLUUHbLI, HELABHO BBEAEHHLIE B 3KCMNyaTaLuio.

MpumevaHune 1-— [1na HEKOTOPbIX HOBbIX MALLWUH MOXHO CHATATh HOPMarbHbIM, ecnu ux Bubpauna He nona-
pgaet B 30HY A. CTpemMneHue CHU3UTb BUBpaLWIo HUXKE rpaHuLbl Mexdy 3oHaMu A n B MOXeT NpuMBeCTU K HeonpasaaHHbIM
3atparam npu MUHUManbHOM MOMNOXUTENBHOM athdeKTe.

3oHa B — MawuHbl, nonagawLwme B 3Ty 30HY, 00bIYHO CHMTAKOT NPUrOAHLIMK ANs AanbHelwen paboTbl
©e3 orpaHn4eHus CPOKOB.

3oHa C — mawwuHbl, nonagarwlue B 3Ty 30HY, 00bIMHO paccMaTpyMBaloT Kak HENPUrodHble Ans Onu-
TenbHOW HenpepbiBHOW paboTel. OBbIYHO AaHHbLIE MALIWMHBI MOTYT PYHKLWOHWPOBATL OrpaHUYEHHbIM Nepuog
BPEMEHU, NOKa He NOABUTCS NOAXOAAWAas BO3IMOXHOCTL A8 NPOBEAEHWS PEMOHTHLIX paborT.

3oHa D — ypoBHW BMOGpaLun B JaHHOWN 30He 0ObIMHO paccMaTpyBaloT Kak JOCTaTO4HO Cepbe3Hble, AN
TOro 4YToObl BbI3BaTH NOBPEXOEHWNE MALUUHbI.

6.2.2.2 paHMubl 30H BUOPaLMOHHOIO COCTOSIHWSA

YCTaHOBMNEHHbLIE YACTEHHbIE 3HAYEeHUA rpaHnL, 30H BUDPALIMOHHOIO COCTOSIHUA He NpeaHa3HadeHbl Ans
MCMNOMb30BaHWSA B Ka4YecTBe KPUTEPUEB MPUEMKM, KOTOPbIe OOMKHblI ObiTh NMPeOMETOM COrfalleHus Mexay
MOCTaBLYMKOM M 3aKa34MKoM MawwuHbl. OgHaKo 3TV rpaHuLibl MOTyT UCNOMNb30BaThCs B kavecTBe obLiero py-
KOBOZCTBA, MO3BONAOLLIEro U3bexaTb HEHYXHbIX 3aTPaT Ha CHWXeHVe BUOpaL M MallvHbl U NpeabaBneHust K
HEeW YpeaMepHO 3aBbllLeHHbIx TpeboBaHui. IHorga 0coBeHHOCTM KOHCTPYKUMM MaLLWHbI UMK OMbIT €€ 3KCMMy-
aTauun moryT notpeboBaTh YCTAHOBIEHWS APYTMX FPAHNYHbIX 3Ha4eHU (Bonee BbICOKMX N Bonee HU3KMX).
B Takux cryyasx u3rotoButens 0BbIMHO NMPUBOAWMT OBOCHOBAaHWE W3MEHEHMWS TPaHWL, W, B YacTHOCTW, NOA-
TBEPXKOAET, YTO AONyCcKaemas B COOTBETCTBUM C 3TMMW U3MEHEHUSIMUW NOBLILWEHHan BuOpauusa He npueedeT K
YXYOLEHWI0 HAAEXHOCTU MaLUMVHBI.
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6.2.2.3 Kputepnm npuemkm

KpuTepun npuvemks MallvHbl No napametpam Bubpauwmn Bcerga ABNSATCS NpegMeToM CornalleHus
MeXay MOCTaBLUMKOM W 3aKa3yMKOM, KOTOpOe AOIMKHO ObiTh 3adMKCUPOBaHO 00 WMAW B MOMEHT MOCTaBKU,
npu 3TOM NEpPBLINA BapUaHT SBASETCA NpeanovTUuTenbHbIM. B cnyvyae noctaBkyu HOBOW MallMHLI UMW BO3BpaTa
MaLUWHbI U3 KAanMTanbHOro PEMOHTA B KAYeCTBEe OCHOBbI ANSA YCTAHOBNEHWUS TaKUX KpUTEpPUEB MOTyT BbITb UC-
MoMb30BaHbl rpaHuLbl 30H BUOpaUnoOHHOro cocTosiHMA. OAHaKO YUCTEHHbIE 3HaY4eHWA rPaHnL 30H He cregyeT
Mo YMONYaHWIo NPUMEHATL B KA4YE€CTBE KPUTEPUEB NPUEMKHN.

OBbI4HO CHMTAIOT, YTO KOHTPONUPYEMbIH NapaMeTp BUOpaLuy HOBOM MallKHbI JOKEH NONagaTth B 30HY
A vnu B, HO He NpeBLILWAaTL NPY 3TOM FPaHULy MeXay 3TUMU 30HaMu bonee yem B 1,25 pas. [laHHas pekoMeH-
Oauusa MOXEeT He yYUThIBATbCH NpU YCTAHOBMNEHWUW KPUTEPUER MPUEMKKU, ECNM OCHOBaHWEM And 3Toro 6ynyT
0COBEHHOCTW KOHCTPYKLUWU MaLUWHBI MMM HAKOMMEHHLIN ONbIT 3KCNyaTauum MallvH nogobHoro Buaa.

MpreMOYHbIe UCMbITAHUSA BbINOMHSKOT B CTPOrO 3aAaHHbIX YCNoBusAX paboTbl MallnHbl (MPON3BOANTENb-
HOCTb, HacTOTa BpalleHus, pacxoq, TeMnepartypa, faerneHue 1 np.) Ha 3agaHHoM nHTepBsane speMeHun. Ecnn
MallMHa MocTynuna nocre 3ameHbl O4HOTO M3 OCHOBHbLIX Y3MOB WKW TEXHUYEeCKOro obCcnyxmBaHus, TO npu
YCTAHOBMNEHUWN KPUTEPUEB NPUEMKU YYUTLIBAKOT BUA BLINONHEHHbLIX paboT U 3Ha4YeHUs KOHTPOMNUpPyeMbIX na-
pamMeTpoB A0 BbIBOAA MalUWHbI M3 NPOM3BOACTBEHHOrO npouecca.

6.2.2.4 YncrneHHble 3Ha4YeHns rpaHunL, 30H

YucrneHHble 3Ha4YeHus rpaHunL, 30H ANA U3MepPeHUii Ha HEBpPaLLaLWKUXCA YacTaAX NPUBEOEHb! B NpUNoxe-
HUK A, ONs N3MEePEHNA Ha BpaLLaLWKNXCA Banax — B npunoxeHun B.

6.3 Kputepu# Il (no nameHeHuto abconoTHOro 3Ha4YeHus napameTpa)

[aHHbIN KpUTEPUn OCHOBaH Ha CPaBHEHWM TeKyLLero 3HayeHWsl KOHTPONMMPYEeMOro napamerpa LuMpo-
KoMornocHoi BuGpauuu B yCTaHOBMBLUEMCS pexume paboTbl MallWHbl (JOMyCKalLleM HeKoTopble HesHauyu-
TenbHble W3MEHEeHWs pabo4Ynx xapakTepucTWK) C NpeaBapuTenbHO YCTAaHOBMEHHbIM OMOPHbLIM 3HaYeHUeM.
3HavnTernbHbIE N3MEHEHUS MOTYT NoTpeboBaTh NPUHATAS COOTBETCTBYIOWMX Mep AaxKe B TOM Criy4ae, ecriu
rpaHuua mexay 3oHamu B u C ewe He gocTuriyta. 3T M3MEHEHWSA MOTyT HapacTaTbk NOCTENEHHO UMK UMETb
ckaykoobpasHblii xapakTep, OblTb CMeACTBUEM 3apOXOAOWMXCH NOBPEKOAEHUNA UM WHBIX HapyLIeHWi B pa-
BoTe MallUHbI.

CpaBHMBaeMblii NapameTp BUBpauun 4ormkeH BbiTb NOMNYYeH ¢ UCMONMb30BaHWMEM OOHOTO U TOrO XKe Mno-
JIOXEHNA 1 opuMeHTauun npeobpasoBaTensa BMOpaUWK ANs OQHOTO W TOrO e pexuma paboTbl MalluHbl. MNpu
0BHapyXeHWW 3HAYMNTENbHbLIX W3MEHEHNIA UCCMNEAYIOT X BO3MOXKHbIE NPUYMHLI C Lenblo NPefoTBpaTuTL BO3-
HWKHOBEHWE ONacHbIX cUTyauuin. Ecnn nameHeHnsa sBubpaunm npesbiwanT 25 % 3Ha4YeHWs rpaHuubl Mexay
3oHamu B n C, npuBegeHHol B npunoxeHun A nnu B, nx paccmartpuBaTth Kak 3HauuTenbHble, 0cobeHHOo Koraa
OHW HOCSIT BHe3anHbIA xapakTep. B atom crnyyae HeoBxoguMMo NPOBECTU OMArHOCTUYECKME UCCNenoBaHus,
4TO6bI BLISBUTE NMPUYMHBI TAKOTO M3MEHEHUs! 1 ONpeaeninTb, KakMe Mepbl cnegyeT NpuHATH.

Mpumevyanue 1— lNpuBeneHHbIN KpUTEPUIA (M3MeHeHe Ha Bonee Yyem Ha 25 %) npeactaBnseT cobow obLuyo
pekoMeHdaumo. OnbIT aKCNNyaTaLuM KOHKPETHON MaLLWHBl MOXeET NO3BOMNWTE YCTAHOBWUTE MHOE 3HAYeHWe KpUTepus.

[Mfpumevyanue 2 — B psage cniyyaer kputepuin 25 % MOXET BbiTb NPUMEHEH K U3MEHEHWIO BekTOpa BMbpa-
UMM Ha 3a[aHHOW YactoTe. JTO MO3BOMAET MOBLICUTL YYBCTBUTEMBHOCTb K PasBUTWIO OTAEMbHbIX HEWCNPABHOCTEN
(cm. MCO 20816-1:2016, npunoxerue D).

I punMmedvaHuMe 3—[Ons HEKOTOPbIX MallUWH Npu paGOTE B HOpManbHOM COCTOAHWMW M B HOpManbHbIX YCNOBMAX
XapaKTepHbl CyLLleCTBEHHbIE konebaHua KOHTpONMpyemMoro napamerpa Bmﬁpau,mm. CratucTuyeckuin aHanna Takux koneba-
HWA NO3BONUT M3bexaTe NOXKHBLIX 3aKMNOYeHUA 06 M3aMeHeHNN BMSDBLIMDHHOFD COCTOAHUA.

6.4 OLI,EHKB BHGpaLI,HOHHOFO COCTOAHWUA B NepexogHbiX pexunmax

rpaHVHJ,bI 30H BM6paLWIOHHOl'O COCTOAHUA, NpuBeOEHHbIE B MPUINOXEeHNAX AnB, NMPUMEeHAKT B OTHOLUE-
HUK Bl/lﬁpaLl,VIM B YCTAaHOBUBLUEMCA pEXMME paGOTbI MallnHbI. Flepexo,D,Hble PEXNMbI pa6DTbI 00bIYHO MOTryT
conpoBOXAaTbCA bonee BbICOKOMR Bm6paumeﬁ. anMepOM MOXET CIYy>XWUTb BVISDBLI,VIH MallWHbBl Ha nogatnu-
BOW onope B pexnMme pasroHa nnu Bblbera, Korga poct BMGDE‘ILI,VII/I CBA3aH C NPOXoXaeHnem KpUuTtu4eCKnx CKOo-
pOCTepI BpalleHWnd poTopa. KDOME TOro, noBbllWeHNe BI/!6D8L|MM MOXeT Ha6J'II-O,E|aTbCH BCnencTteMe HapyweHuAa
COOCHOCTKM conpdAraemMblX BpallakoWwnxca yactel unu marnba POTOpa nNpwv ero Harpese. |_|DI/I aHannise Bm6pa—
LWMOHHOTO COCTOAHUA MaLLUWHbI HEOSXO,D,MMO O6paTVITb BHMMaHKWE, KakK BVIGDELI,MFI pearnpyet Ha U3MeHeHKWe pa-
Bouero pexnmMa U BHEeLWHUX yCJ'IOBMI;"'I paGOTbI MaLlWUHbl. XOTS HACTOSALLWA CTaHOapT He pacCMaTpUBaET OLEHKY
Bwﬁpaumm B NepexogHblX pexXnMmax paﬁOTb[ MallWHbl, B Ka4yecCcTBe O6LI.|EI'O pykoBoOCTBa MOXHO MNMPUHATL, YTO
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BMBpauus npuemnema, ecrnn B NepexogHbix pexumax paboTsl orpaHU4eHHOoN ONUTENbHOCTU OHAa He MpeBbl-
LIaeT BEPXHIOW rpaHuuy 3oHbl C. [ns pexuMoB pasroHa, Boibera n paboTbl HA YacToTax BpalleHus Bbilue
HOMMWHaNBLHOW PEKOMEHAALUM B OTHOLIEHUW NpenenbHbIX 3Ha4YeHUA KOHTPONUMpYeMoro napameTpa eubpauuu
npveedeHsl B Tabnuue 1.

TaBnwuya 1— PekoMeHaaumMu B OTHOLLEHUW NPpeaernbHLIX 3HaYeHWi KOHTpoNMpyeMoro napaMeTpa Bubpayum ans pas-
roHa, Bolbera 1 paboTel Ha YacToTe BpaLLEHWs BbILUE HOMUHATBHON

R Bubpauus Ha HeBpaLlaloLLMXCA YacTax Bubpaumna Bana B egnHMLAax rpaHuLbl
 BREATRGE HaCTgT:J‘ o B eAMHULAaxX rpaHuubl mexay 3oHamu C u D mexay 3oHamu C n D
Rl (cm. Tabnmuel A.1n A.2) [em. chbopmynel (B.1) — (B.3)]
Menee 20 Cwm. npumevaHue 1.5
Ot 20 no 90 1,0 1,5
Bonee 90 1,0 1,0
MpumeyaHne — OTHOLWEHWE NepeMeLleHns K CKOpocTi Bubpauun obpaTHO nponopuMoHarnsHO YacToTe.
[MosTomMy npu n3amepeHusax Bubpauuy Ha HeBpallalLWMXCHd 4YacTax Ha yvactotax Huke 20 % HeuenecoobpasHo
MCNONb30BaTh KPUTEPUIA MOCTOSIHHOW CKOpOcTy (cM. npunoxexue D).

6.5 MNpepgenbHbie YPOBHU BUOpaunmn B yCTaHOBUMBLUEMCA pPeXUMe paboTbl

6.5.1 O6wme nonoxeHnnA

Kak npaBuno, ana maluvH, npeaHasHa4YeHHbIX ANs ONUTENbHOW 3KcnnyaTauun, YyCTaHaBNuUBaKT npe-
JenbHble YPOBHU BMOpaUMK, NpeBbilLeHWe KOTOPLIX B YCTAHOBUBLLEMCS pexuMe paboThl MallvHbl NPUBOAUT
K nosiBNeHno curHanoe onoeeleHna euga NPEOYNPEXOEHWE nnn OCTAHOB.

MPEOYMNPEXOEHWE — onoBeleHue Ans npuene4eHns BHUMaHUA K TOMY, YTO 3Ha4YeHUe KOHTPonupy-
eMoro napameTpa Bubpaumnm Unu ero M3MeHeHue OOCTUMNO YPOBHSA, NOCHE KOTOPOro MOXeT notpeboBaThbes
npoBedeHMe BOCCTAaHOBUTENbHbLIX MeponpuaTin. Kak npaeuno, npu nosieneHnu onosewenmna NPEOYMNPEX-
OEHWE malwuHy MOXHO 3KCMnyaTupoBaTh B TEYeHWE HEKOTOPOro BpeEMeEHW NMoKa UCCNenyrT NpUYrHbl U3Me-
HEHWs1 BUOpaL MK 1 ONpefensoT, Kakue BOCCTAHOBUTENbHbIE MEPONPUATHUS cneayeT NPoOBecTy.

OCTAHOB — onoeelleHuKe, yKkasbiBawLllee Ha JOCTUXEHWE NapaMeTpoM BUBpauumn ypoeHs, Npu npe-
BbILLUEHWKM KOTOPOro ganbHenwas pabota MalnHbl MOXET NMPUBECTM K €e NOBPeXAeHMAM. [pu OOCTMXEHUN
ypoBHsi OCTAHOB cnegyeT npuvHATL HEMeaneHHble Mepbl K CHUXXEHWIO BUOpaL M N oCTaHOBUTL MalluHY.

Bcrnencteue pasHuLbl B OMHAMUYECKMX HArpy3kax M }XeCTKOCTSX OMop MallWHbl ANA pPasfyMyHbIX TOHEK 1
HanpaBneHuint UaMepeHuil MOryT ObITh YCTAHOBIEHLI pa3Hble NpedenbHble YPOBHU BUDpaLuu.

6.5.2 3apaHue ypoeHa MPEOYNPEXOEHUE

YpoeeHb MPEOYTMNPEXOEHWE moxeT cyllecTBEHHO M3MEHATLCS B CTOPOHY BO3pacTaHUs Unu YMeHb-
LWEeHUs OT MawmuHbl K MmawwmnHe. OBbIMHO OaHHbIR YPOBEHL ONpeaensitoT OTHOCUTENBHO HEKOTOporo 6a3oBoro
ypoBHsi (6a30BOM NMHUK), MONYYEHHOTO AN KaXKA0ro KOHKPETHOMO 3K3eMNNApa MalnHbl A5 3a4aHHON TOYKM
¥ 3aaHHOro HanpaeneHWsa M3MepPEeHUA Ha OCHOBE OMbITa 3KCMyaTauuu.

PekomenayeTca ycTaHaenueaTe ypoeeHs NMPEOYTNPEXOEHWME Tak, utobbl oH npeBkiwan 6a3oByo nu-
HWI0 Ha 25 % 3HayeHWs BepxHel rpaHuLbl 30Hbl B. Ecnu BasoBbii ypoBeHs Man, To ypoBeHb [MPEOYTPEX-
OEHWE moxeT HaxoauTbes HUXKe 30HbI C.

Ecnu 6a30BbIit ypoBeEHb HE OnpeaeneH (HanpuMep, Ansi HOBOW MalluuWHbl), To ypoeeHb NMPEOYMPEXIE-
HWE onpegensitoT nMbo M3 onbiTa IKCnnyaTauMym aHanorMyHbliX MawuH, Mo OTHOCUTENBHO COMMAaCOBaHHbIX
nprMeMneMbiX 3Ha4YeHUA KOHTPONMpyeMoro napaMmeTpa subpauun. Cnycta HeKoTopoe Bpemsi no HabnwgeHw-
AM BMBpaLMM MalluHbl yCTaHABNUBAKT HA30BYH NMUHUKD U COOTBETCTBYHLLMM 0Bpa3oM KOPPeKTUPYHT ypo-
BeHb MPEOYTNPEXOEHWE.

O6bivHO ypoeeHb NMPEOYTMPEXOEHWE ycTaHaBnuBeakT Tak, YTOOLI OH He MpEeBbLILLIAN BEPXHKOK rpaHu-
Ly 30Hbl B bonee yem B 1,25 pas.

Ecnu npousowno vaMeHeHue 6a30BOro YpoOBHsi (Hampumep, Nocie peMOoHTa MallWHbl), TO YPOBEHb
MPELYNPEXOEHWME Tarke gomkeH OblTb CKOPPEKTUPOBAaH COOTBETCTBYIOLW MM 06pazom.

6.5.3 3agaHue ypoerHa OCTAHOB

YpoeeHb OCTAHOB 006bIMHO CBSI3LIBAKOT C COXPAHEHWEM MEXaHWYEeCKON LenoCcTU MallMHbl, KOTOpas, B
CBOK OuYepefb, OrnpefenaerTcd ee KOHCTPYKTUBHBEIMU OCODEHHOCTAMU U CNOCOBHOCTHEH NPOTMBOCTOATH AEW-
CTBMIO @aHOMarnbHbIX guHamMu4ecknx cun. Moatomy yposeHs OCTAHOB, kak npaBuno, o4nHaKoB ANA MallvH
aHanorM4yHbIX KOHCTPYKLWA U He CBA3aH ¢ HasoBOi NUHMEN.
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Bcnencteue MHoroobpasust KOHCTPYKUMIA MallWH He NpeacTaBnsieTcs BO3MOXHbIM AaTk YHUBEpPCarb-
Hoe pyKkoBOACTBO no 3agaHuio ypoBHAa OCTAHOB. O6blyHo ypoBeHs OCTAHOB yctaHaBnuBaloT B npegenax
30HbI C unu D, HO He Bbille rpaHuLbl Mexay 3TUMKU 30Hamu Bornee Yem Ha 25 %.

6.6 JlononHUTenbHLIE NpoUueaypbl U KPUTEPUHN

He cywectByeT npocToro cnocoba paccuuTtath BUOpaLMio NOALWMNHMKOBON onopbl No Bubpauumn Bana
(n, HaoBoporT, BMbpauno Bana no Bubpauun onopsbl). PasHocTb mexay abconoTHOM U OTHOCUTeNbHOW Bubpa-
uunelr Bana cessaHa ¢ Bubpaumeil nogWMNHUKOBOW OMOpPLI, HO, KAk NpaBuno, He paBHa el. B cnydae, korga
NpPUMEHEHWe KpuTepues Ona sMbpaumnn Ha HeBpaLWaKLWMXCsa YacTax u Bubpaunn Bana npuBoguUT K pasHbIM
oLeHKaM BMBpaLMOHHOMO COCTOSIHWUSA, U3 HUX BbIBUPAKT Ty, UTO yCTaHaABNMBAET Boree KecTkne orpaHuyeHus
Ha BO3MOMHOCTU NMPUMEHEHUSA MaLLUUHBbI.

6.7 OueHKa Ha OCHOBe BeKTOPHOro npeAcTaBneHUsa UHopmauuu

WameHeHne amnnnTyabl OTLENbHOW YacTOTHOW COCTaBnsiowen Bubpawuuu, dake 3HadmTensHoe, He 0bs-
3aTenbHO COMPOBOXAAETCS CYLLECTBEHHLIM M3MEHEHMEM CUTHana LKMpoKononocHoi Bnbpauun. Hanpumep,
pazBUTHE TPELLMHbI B POTOPE MOXET BbI3BATb MOSBMEHME 3HAYMTEMbHBLIX TAPMOHMK YacTOThl BPALLEHUS, HO
WX amMnauTyabl MOTYT OCTaBaTbCA ManbiMW B CPABHEHMM C COCTABMSAIOLWEA HA YacToTe BpalleHus. ITO He
NO3BONSET HaZeXHOo npocneanTb IPdeKTbl PasBUTUA TPELLWHbI TOMbKO MO U3MEHEHWAM LUMPOKOMNONOCHON
Bubpaunn.

KoHTponb M3MeHeHWs aMnnuTyabl OTAENbHbBIX COCTaBMASOWMX BUOpaLMM C Lenbio NonyYeHusa gaHHbIX
Ansi nocneayroLwmMx npoueayp AMarHoOCTUPOBaHUS TpebyeT nNpuMeHeHUsi cneunanbHbIX CPeacTs M3MepeHui
N aHanusa, obblyHo Bornee crnoxHoro u Tpebyllero crneuuansHon kBanudukauum Ans ero npuMeHeHus
(cm. [9]).

MeToZbl, YCTaHOBMNEHHbIE HACTOSLWMM CTaHAApPTOM, OrPaHMYMBalOTCH M3MEPEHUEM LUUPOKOMNOMOCHON
Bubpaumm 6e3 oueHKM amnnuTyd n has OTAeNbHbIX YacTOTHbIX cocTaBnsAwwmx. B SonblwmnHcTBE cnyyaes
3TOr0 4OCTaTOMHO A7 NPUEMOYHbLIX UCTIBITAHUA MaLUMHBI U KOHTPONS ee COCTOSIHWA Ha MEeCcTe NMPUMEHEHHS.
OpHako Mcnonb3oBaHWe B NporpaMme OONTOBPEMEHHOr0 MOHUTOPWMHIA COCTOAHWS MallMHbBl U ee guarHo-
CTUPOBaHUS BEKTOPHOW UHChOPMALIMKM O YACTOTHBIX COCTABMALWMX (0coBeHHO Ha YacToTe BpalleHus U ee
BTOPOW rapMOHUKE) MO3BONSAET OL@HUBATE UAMEHEHUS B AUHAMUYECKOM NOBeAeHUN MallKHbI, HEPa3nMuuMble
NMpPW KOHTPOSe TOMbKO LUIMPOKONONoCcHOW Bubpauun. AHanu3 cOOTHOLIEHWMA MeXay OTAENbHbIMW YacTOTHbI-
MW COCTaBMAWUMA 1 UX hasamm HaxoguT Bce Bonbliee NpUMEHEHNE B CUCTEMAaX KOHTPOSS COCTOSHWUS W
OMarHocTukv. B HacToswweM cTaHaapTe KpUTeprM OLEHKM BUOPaLMOHHOFO COCTOSIHUA Ha OCHOBE M3MEHEHWs
BEKTOPHbLIX COCTaBMAILWMUX He paccMmaTpusarTcs. bonee nogpobHble cBefeHUs No AaHHOMY BOMPOCY Npu-
BegeHbl B [5] — [7] (cm. Tarke MCO 20816-1).

14

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 18/ 32
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-20816-3-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=68112
https://gostexpert.ru/gost/gost-20816-3-2023?utm_source=pdf&utm_medium=68112&utm_term=page

rOCT P UCO 20816-3—2023

MpunoxeHune A
(obsAzaTensHoe)

MpaHWLULI 30H BUBPaLMOHHOro COCTOAHMUA ANnA BUGpaunm
Ha HeBpaLaLWNUXCA YaCTAX MaWWHHLIX arperaToB B 3aflaHHbIX peXumMax paboTbi

OnbIT NOKa3bIBAET, YTO OMA OLEHKU BUOpPALMOHHONO COCTOAHMSA MalUUMH Pa3HbiX BUAOB C Pa3HbIMU CKOPOCTSMMU
BpaLLEHNs 0OCTaTOMHO M3MEPEHWUIA TONBKO CKOpPOCTW BUBpauun. No3ToMy OCHOBHBIM KOHTPONMPYEMbIM NapameTpoM SB-
NseTcA cpefHeKkBaapaTMYHOE 3HaYEHWE CKOPOCTY.

Mpw aTom, 0OHAKO, WCMONb30BaHUE KPUTEPWA B BUAE MOCTOSHHOTO 3HAYeHWs ckopocTh Be3 yyeTa 4acToThbl BU-
Opauny MOXEeT NMPUBECTU K HEMpUemMnemo DonblIMM 3Ha4YeHUAM MepeMeLleHusa. ITOo MMEeeT MecTo, B YacTHOCTWU, And
HM3KOOBOPOTHBLIX MALLWMH C YACTOTO BpalleHus poTopa MeHee 600 MuH~!, Korga B cUrHane WMPoKeNonocHoi BuBpaumm
OOMVHUPYET COCTaBNsALLAan Ha YacToTe BpalleHns (cMm. npunoxeHuwe D). AHanorvyHo, KpUTEPUIA NOCTOAHHOW CKOPOCTH
MOXET MPUBECTN K HEMPUEMMNEMO BOMBLUWMM 3HAYEHWAM YCKOPEHMSA B CIy4ae BbICOKOCKOPOCTHbLIX MALUWH C 4YacTOToN Bpa-
LeHns poTopa cebilwe 10 000 muH~! UK B cnyyae, koraa SHepPrst NPON3BOAMMON MaLLMHOK BUEPALMKM KOHLEHTPUPYETCS
npenmyLLecTBEHHO B 06NacTu BLICOKMX 4acToT. [osToMy kpuTepum BUBPALIMOHHOTO COCTOSIHUSE MOTYT BbITb CHOPMYnMpOo-
BaHbl B eQUHMLAX NMepPEMELLEHINSA, CKOPOCTU U YCKOPEHMA B 3aBUCUMOCTM OT AMana3oHa 4acToT BpalleHusa poTopa 1 Tuna
MaLUUWHbI.

B tabnnuax A.1 1 A.2 npeactaBneHbl 3Ha4eHWs rpaHul, 30H BUOpaUMOHHOTO COCTOAHMA ANA MALUWH pasHbIX rpynm,
Ha KOTOpble pacnpocTpaHAwTca TpeboBaHWa HacToALWero ctanaapTa. B HacTosAwee Bpems aTv rpaHuubl cdopMynvpoBa-
Hbl TONBKO B OMHULAX CKOPOCTU U MepeMeLLEHNS.

n puMedaHUe 1— BBVI,EI,y BbLICOKOW YYBCTBUTENBHOCTK YCKOPEHUA K UIBMEHEHNAM BM6paLWIVI Ha BbICOKWUX 4acTo-
Tax ero amepeHusa WUpPoKo NPpUMeHAIDT B LenAax AnarHoCtMpoBaHUA.

[paHuuUbl 30H BUBPaLMOHHOIMO COCTOAHNA ANSA Bubpauuu B guanasoHe YactoT oT 10 go 1000 Ny BLipaxeHb! Yepes
cpegHeKBaApaTUYHble 3HAaYEHUA CKOPOCTU 1 nepeMelleHns. [inA MaluvH ¢ 4acToToi BpalleHusa poTopa Hinke 600 muH—!
OManasoH UaMepeHui wipokononocHon Bubpauwmu coctaensieT ot 2 o 1000 Mu. B 6onblwivHeTBE cny4aes oueHky Bubpa-
LMOHHOTO COCTOAHNA AOCTAaTOYHO OCYLLECTBNATL TOMBKO MO KPUTEPUIO CKOPOCTM, OOHAKO eCrnu OXKWAAeTCs, YTO CNEKTp BU-
6pauun BygeT cogepxars 3HaUNTENbHbIE HU3KOYACTOTHBIE COCTaBNSOLME, TO OLEHKY BbIMNOMHAT HAa OCHOBE U3MEpeHU
KaK CKOpOCTM, TaK 1 NepemeLleHuns.

MalurHel Bcex paccMaTpuBaeMeIX rpynn MoryT BeiTe ycTaHoBNeHbl Nbo Ha xecTkue, Nnbo Ha NogaTnuBbIie Onopbl
(cm. pasgen 5), ans koTopblx B Tabnuuax A.1 1 A.2 ycTaHOBNEHbI pasHble rpaHuLbl 30H.

Tabnuya A.1— [paHuubl 30H BUBPALMOHHOINO COCTOSHWA ANS MaluH rpynnel 1 [KpynHble MallnHel ¢ HOMUHANBHOW
MOLLHOCTbO cBbiwe 300 kBT, anekTpuyeckne mallvHbl C BEICOTOW Bana He MmeHee 315 MM (cm. 5.2)]

S — re—— CpenHekaapaTMyHOe 3Ha4eHue CpeaHekBagpaTiyHOE 3HaYeHUe
NepemMeLLEHUA, MKM CKOPOCTH, M/C
A/B 29 2,3
KecTkue B/C 57 4.5
C/D 90 71
A/B 45 3,5
[Nopatnueble B/C a0 |
C/D 140 11,0
MpumevaHune — KpuTepuid No nepemeLleHNto NoMny4yeH W3 3Ha4YeHWs KpUTEpPUS MO CKOPOCTM Ha 4acToTe
12,5 T'u. Kputepuit no nepemelleHnio NPUMEHSIOT ANS MALUMH C 4acToToW BpalleHws potopa meHee 600 muw~!
(cm. Tawke npunoxeHve D), 4yToBbl He AOMYCTUTL YPE3MEPHBLIX MEPEMELEHWIA Ha HEeBPALLaKLWMXCA YacTax npu
YOOBNETBOPUTENBHOM BUBPALIMOHHOM COCTOSIHWK MO KPUTEPUIO CKOPOCTH.
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Tadtnuua A.2 — paHuubl 30H BUOPALMOHHOTO COCTOAHUA ONA MaLUWH rpynnbl 2 [MalKHbl ¢ HOMWHaNbHOW MOLLHO-
cteio oT 15 go 300 kBT BKNHOYMTENBHO, ANEKTPMYECKME MaLUMHEI ¢ BbicoTon Bana oT 160 go 315 mm (cMm. 5.2)]

Bug onopt! MpaHuLa 30H CpepgHekBagpaTU4HOe 3Ha4YeHWe CpegHekBagpaTu4HOE 3HaYeHne
nepemeLLeHns, MKM cKopocTH, M/C
A/B 22 1,4
HecTtkme B/C 45 2,8
C/D 71 4.5
A/B 37 2,3
Mopatnueble B/C 71 4.5
C/D 113 71
MpumedvyaHune — KpuTepuid no nepemeLLeHnio nornyyeH M3 3HadeHuss KpUTEpPUSA MO CKOPOCTM Ha vacTtoTe
10 Tu. KpuTepuil no nepeMeLLeHU0 NPUMEHSIOT ANS MallWMH G YacToTOi BpalleHus poTopa MeHee 600 muH~!
(cMm. Tarke npunoxeHne D), YTOBLI He JOMNYCTUTL Ype3MepHbIX NepeMeLLEeHNA Ha HeBPALLAKLLNXCH YacTax Npy yaos-
NETBOPUTENEHOM BUOPALIMOHHOM COCTOSHUM MO KPUTEPUIO CKOPOCTMH.

3HavyeHnn BeNMYMH, NpuBeaeHHble B Tabnuuax A.1 1 A.2, NPUMEHSIOT B OTHOLLEHUW paguaneHoi BMbpauumn Ha Bcex
noALKNHUKAX, NOALMMHMKOBLIX OMOPaXx U KOpnycax, a Takke B OTHOLEHUWU 0CeBOoi BUBPpAaLMM YNOPHBLIX NOALLIUMHAKOR NpX
M3MepEHUAX B YCTAHOBUBLUEMCA pexknmMe paboThl HA HOMUHAMNBHOM YacToTe BpalleHust UNu B 3a4aHHOM OuanasoHe ya-
CTOT BpaLLEeHUst 1 HE NPUMEHSAIOT B OTHOLUEHMM BUOpaLUK Ha NepexodHbIX pexumax (HanpumMep, Npyu M3MEHEHUW YacTOThl
BpALLEHUS NN HAarpy3aku).

B HekoTOpbIX Cry4Yanx 0COGEHHOCTU KOHCTPYKLMW MalUMHbI MOTYT NoTpeboBaTs M3MEHEHUA rPaHunL 30H (B GonbLuyio
WM MEHBLUYI CTOPOHY), MPX 3TOM M3rOTOBMTENb MaluMHbl 06bIMHO 0BBACHAET NPUYMHY OaHHbIX U3MEHEHWA W, B YacT-
HOCTW, MOATBEPKOAET, 4TO MaluHa crnocobHa HopManbHo paboTaTb MpW MOBLILWEHHOM ypoBHe BuBpauun. Bece Takue
M3MeHeHWUA Nognexar CornacoBaHWio MeXay NOCTABLLMKOM U 3aKa34MKOM MalLMHbI.
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MpunoxeHune B
(obsAzaTensHoe)

NpaHuubI 30H BHGDELWEOHHOFO COCTOAHMA AnA BHEPaLIMM Bpawarwwuxca Banoe
MaWWHHBIX arperaTtoB B 3aaHHbLIX peXXumMax pasoTbl

B.1 O6wme nonoxeHnsa

IpaHuLbl 30H BUBPaLMOHHOTO COCTOSIHWMA NOCTPOEHbI HA OCHOBE ONbITa X MPUMEHEHWUS HA PasHbIX NMPOU3BOACTBAX,
KOTOPLIM MOKA3bIBAET, YTO AOMNYCTMMAas OTHOCUTENbHasd BMOpauUMA Bana CHWXKAETCA C POCTOM ero YacToThl BpalleHus.
Kpome Toro, npv oueHke BUBPALMOHHOMO COCTOAHUA CneayeT yYuTbIBaTb BO3MOXHOCTE KOHTaKTa BpaLlalollerocsa eana co
CTaUMOHAPHBIMKW YacTAMM MAlKWHLL. [Ins MaluH ¢ NoAWWUNHWKaMU CKOMbXXEHUA cneayeT Takke NpUHYMAaTE BO BHUMaHWe
MWHUMAanbHO JOMYCTMMbIN 3230p B NOALIWUMHKKE (CM. NpunoxeHue C).

B.2 Bu6pauma Ha HOMWHaNbLHOW YacToTe BpalleHUs B yCTAHOBUBLLEMCH pexumMe paboTtbl

B.2.1 O6wwne nonoxeHus

Kputepuii | cBsizaH:

a) C npefensHbIMK NepeMeLLeHns MY Bana 13 yCroBMA OOMYCTUMbIX AMHAMUYECKMX HArpy30K Ha NMOALUMMHUKY;

b) monyctumbIMK 3HaYEHUAMU paaMansHoOro 3a3opa B NOALUMITHUKE;

c) monyctvmMmon Bubpauwei, nepegaBaemMon Ha onopebl U hyHOAMEHT.

MakcrmansHoe nepeMelleHe Bana B KaxaoM NoglWWnHUKE COMOCTaBMNSAT ¢ rpaHMuamMm YeTbipex 30H (CM. pucy-
Hok B.1), onpegeneHHbIMM Ha OCHOBE OMbITa NPUMEHEHMA MALLVH.

B.2.2 MpaHUUbI 30H

OnbIT M3MepeHuid BUBpaLmm Bana Ans WWPOKOTo Krnacca MalunH No3BonseT YCTAHOBUTL rpaHuLbl 30H BUBpaLMoH-
HOTO COCTOSHUSA, BbipaXaemMble Yepe3 pasmax nepemellenns S, MkM, 06paTHo nponopLroHankHeIM1 KBagpaTHoOMY
KOPHIO M3 4acTOThbl BPALLEHWSA poTopa 11, MUK, (GM. pUCYHOK B.{).

[paHnuy mMexay 3oHamn A 1 B paccumTeiBalOT no copmyne

4800 o
Se-n = B-1)
[pannuy mexay soHammn B n C paccunteiBatoT no popmyne
9000 B
Se-n = (B.2)
pannuy mexay soHamu C 1 D paccunTeiBaloT no hopmyne
13200
= (B.3)

S{p—p) \/n_

Mpumeyvanune 1— OnpegeneHue S{p_p) — no MCO 20816-1.

Mpnmeuyanue 2—B pspge cnyyaes, HAaNpMMep ANA MallvH C YacToTon BpalleHus Bana meHee 600 unn 6onee
10 000 mur~", chopmynel (B.1) — (B.3) MOryT AaBaTh 3HAYEHWs rPaHWLL 30H, NPEBLILLAIOLNE KOHCTPYKTVUBHBIA 3a30p B
NOALIMMHUKE, N MX CredyeT CKOppPeKkTUpoBaTh COOTBETCTBYIOWMM oBpasom. Mo aTtor npuymnHe rpadmkn Ha pucyHke (B.1)
MOCTPOEHSI, HauWHast ¢ 4acToTsl 1000 MuH~! (cm. npunoxerue C). MpennonaraeTcs, YTO 4N MaLLMH C YacToTaMy Bpalle-
HUS Himke B00 MuH~! B KaYECTBE MUHMMANBLHOIO 3Ha4YeHus n cneayeT Gpate 600 MU,
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50 -
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1fJ1

sY
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N — MakcuManbHas pabodas yacToTa BpalleHus Bana B eauHuuax 1000 mun; S(pfp — pa3amax nepeMeLleHns sana, MKM;

a—30Ha A; b — 30Ha B; ¢ — 3oHa C; d — 30Ha
PucyHok B.1 — PekomeHayeMble rpaHuubl 30H 48 OTHOCUTENbHOW BUBpauuu Bana

MpaHuubl 30H BUBPALMOHHOTO COCTOSHUA He ChefyeT UCMOoNb30BaTk B KavecTBe KPUTEPWMEB MPUEMKM, KOTOpLIe
OOMmKHbI ObITb NPeAMETOM COFMAaLleHUs MEXAY NOCTABLLMKOM W 3aKa34unKoM MallWHbl. OQHaKo pyKOBOACTBYACH YWUCIEH-
HBIMW 3HAYEHWUAMUW TPAHUL, MOXHO Kak NpefoTBpaTUTe NPUMEHEHVE MallMHbl B 32aBEAOMO MNIOXOM COCTOAHUN, TaK U 13-
BexaTb NpegbsaBMNEHUS YPE3MEPHO 3aBbIlLEHHBIX TpeboBaHuii k ee BMbpauun. B page cnyyaeB ocoBeHHOCTM KOHCTPYK-
LMW KOHKPETHBIX MalUWH MOryT noTpeboBaTb MPUMEHEHWUS OPYIMX IPaHUL 30H COCTOAHUA — Bonee BbICOKMX MNK bonee
HU3KMX (HanpumMep, B Criyyae camoyCTaHaBIMBAKLLEroca CErMEHTHOrO MOALUMMHMKAE), a8 ANA MALWH ¢ ANSUNTUYECKUMUA
NOALLMMHUKAMU Pa3HbIE rPaHULIbl 30H MOTYT BbITb NPUMEHEHbI [N pasHbIX HanpaeneHuin MBMepPeHUid (B CTOPOHY MaKcu-
MarbHOro ¥ MUHUMansHoro 3a3opa). [lonycTumas Bubpaumus MoXeT GbITb CBA3aHa ¢ AMaMeTPOM NOALWWUIHUKA, MOCKOMLKY,
Kak npaBuno, y NogWwWmUnHUKoB GonbLuero AMaMeTpa 3a3op Takke uMeeT Gonblune pasMmepbl. COOTBETCTBEHHO, A5 Pa3HbIX
NoALLMMHUKOB OAHOMO BanionpoBoaa AOMYyCKaeTCa YCTaHaBNMBaTh PasHble 3HAaYEHWUA rpaHuL 30H. B Takmx crnyyasx usroto-
BUTEMHK, Kak NpaBumno, Heobxoanumo 06bACHNTE NPUYKMHY U3MEHEHWS FPaHUYHBIX 3HAYEHWI W, B YACTHOCTW, NMOATBEPAUTD,
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YTO AonyckaemMasi B COOTBETCTBMMW C 3TUMKW M3MEHEHUAMM NOBLILLEHHas BUBpauus He NpUBeOeT K YXYOLWEHU HaaexHo-
CTWU MaLlMWHBI.

Ecnu namepeHvs NpoBOAST He B HEMNOCPEACTBEHHOW BNM30cTK OT NoALWKMNHKMKA, a Takke npu paboTe MallWHLl B
NepexofHbIX PeKMMax, TakMx Kak pasroH U Bbiber (BKNYas NpoXoXaeHUe KPUTMYECKUX CKOPOCTEN BpaLleHUs), AonyCTu-
masn Bubpauua MoxeT BbiTb BbilLEe.

[ns BepTMKanbHbIX MalWWH C NOALWMWNHUKAMW CKOMBXKEHUS NPU onpedeneHny npeaenbHbiX 3HadeHuid Bubpauum
crnefyeT y4MTbiBaTb BO3MOXHbIE NepeMelleHus Bana B npegenax 3asopa 6e3 ctabunmanpyroweid cunbl CBA3aHHOM ¢ Be-
COM poTopa.
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MpunoxeHwne C
(cnpaBo4Hoe)

paHnLUbI 30H COCTOAHUA U 3a30Pbl B NOSWWNHUKaX

[na mawmH ¢ NogLMMHUKaMK CKOMBXEHWA OCHOBHBIM ycroBuwem BesonacHon paboTel sensetca TpeboBaHue, YTo-
Bbl NnepemMelLeHnss Bana Ha MacnsaHOM KIMHE He [AOMycKanu ero KOHTakTa C KOpnycom noAwwvnHuka. [oatomy rpaHvupl
30H COCTOSIHUS ANA OTHOCUTENbHBLIX NEpPeMELLEHWIA Bana, NPMBEOEHHbIE B NpUNOXeHn B, gomkHbl BbITe cormacoBaHsbl
c 3TumM TpeboBaHmMeM. B yacTHOCTKM, ANA NOALIMMHWKOB C MarbiM 3a30pOM MOXET 0Ka3aTbCA HEOOXOAMMbIM YMEHBLUWTL
3Ha4YeHUs rpaHuny 30H. CTeneHb YMEHbLUEHWSA 3aBUCUT OT TUMa NOALWMMHUKA U yrma Mexay HanpaBneHUeM WM3MepeHuin
1 HanpaeneHWeMm MUHUManbHOro 3asopa. B cniydae korga rpaHuua mexay 3oHamu C u D npeBbiliaeT guameTpansHbii
3330p B NOALUUMHUKE, PpEKOMEHOYETCHA rpaHuLbl 30H BUBpaLMOHHOIO COCTOSHUS ONpeaennTs OTHOCUTENBLHO 3a30pa cre-
aywum obpazom:

A/B — 0,4 3a3opa;

B/C — 0,6 3asopa;

C/D — 0,7 3a3opa.

KoachdomumneHTe 0,4; 0,6 1 0,7 B3sATHI TONBKO C LENLH MNMNOCTPaUNK NPUHLUMNA KoppekunW. [1ng nogwnnHMKoB pas-
HbIX TUMNOB MOTYT ObITb MCMNONL30BaHbI PasHble KO3IMPUUMEHTDI, 3HAYEHNSA KOTOPbIX A0IMKHbI BbITh cormacoBaHbl Mexay
MOCTaBLUMKOM 1 3aKa34MKOM.

PekomeHayemble CKOPPEKTUPOBAHHbBIE 3HAYEHMA TPaHKL, 30H OTHOCATCA K CMy4ard, Korga OTHOCUTENbHYH BMOpa-
LIMI0 Bana uaMepsrT B NOALIMMHUKE UMK B HENOCPEACTBEHHOW Bnn3ocTu oT Hero. B apyrvx Toukax, rae paguanbsHble 3a-
3opbl Bonble, MoryT 6bITh MPUMEHEHLI FPaHMLbI 30H COCTOSIHUSA B COOTBETCTBUM C NpUnoxeHuem B.
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MpunoxeHune D
(cnpaBo4Hoe)

MpUMEeHUMOCTL KPUTEPUA B BUAE NMOCTOAHHONO 3HA4YeHUA CKOPOCTH BMGpaIJ,HH
anAa MmawuH € HU3KUMM 4YacTOoTaMU BpalleHUA

B HacTosLleM npunoxeHuM gaHo 0BOCHOBAHVE HEXenaTenbHOCTU NPUMEHEHUS KPUTEPUER, OCHOBaHHLIX Ha W3-
MEPEHWUW CKOPOCTU BUBpaLMK, B CIyYae MalllH G HM3KoYacToTHO Bubpauven (Huxe 120 muH1). Ins manooBopoTHbIX
malvH Bonee NogxoaaLLMMM MOTYT OKa3aTbCs KpMTEPUK, OCHOBAHHbIE Ha U3MEPEHWIN MEPEMELLIEHWNSA, C MCMONb30BaHWEM
COOTBETCTBYHOLUMX CPEACTB M3MEPEHUIA. Takue KpUTeEpMW, OOHAKO, HE pacCMaTpUBAaKTCH B HACTOALLEM CTaHAapTe.

MpeOnoXxeHne UCNonbL30BaTk CKOPOCTbL BUOpaLMM, M3MEPEHHON Ha HEBPALLAIOLUMXCA YaCcTSaX MallWHbI, B Ka4ecTBe
OCHOBbI ANsi ONUCaHus ee BUBpaLMoHHOro cocTosaHNs Bbino cchopMynMpoBaHo Ha ocHoBe 0606LLeHUs pesynsTaToB MHO-
rOMMCINEHHbIX UCMBbITAHUA (CM., HAanNpUMep, NMoHepckyto paboty [16]) ¢ y4eTom HekoTopbIX puamyecknx coobpakeHuin. B
CBA3M C 3TMM B TEYEHUE MHOIUX MET CYUTANOCh, YTO MalUWMHbI AKBUBANEHTHLI C TOMKW 3PEHUS COCTOAHUA U BO3AENCTBUA
Ha HMX BuBpaLuun, ecnu Ans HUX COBMNafakT pe3ynsTaThl M3MEePEHUA CpedHeKBaApaTUYHOIO 3HAYEHMA CKOPOCTU BMGpa-
unu B gnanasoHe Yactot oT 10 go 1000 Iy, MNpenmyllecTBo Takoro Nogxona 3aknyanock B BO3MOXHOCTA UCMNONb30BaTb
OOHW U TE Xe KpUTEpUW BMDPALIMOHHOIO COCTOAHUA BHE 3aBMCMMOCTW OT YACTOTHOrMO cocTaBa BUMOpauuuM WK 4acToThl
BpaLLeHns MallvHbl. W, HaobopoT, MCrnonbL30BaHWe B KA4YEeCTBE OCHOBbLI ANs OLEHKN BUOPaLMOHHOIO COCTOAHUS nepeme-
LWEHNS UK YCKOpeHns npueeno 6bl K HeobxoauMoCTM CTPOUTL YacTOTHO-3aBUCUMbIE KPUTEPWUM, MOCKOMbKY OTHOLLEHWE
nepemeLLeHns K CKopocTn 06paTHO NponopUMoHansHo YacToTe Bubpauun, a OTHOLLEHWE YCKOPEHWSA K CKOPOCTU €N NpAMo
NponopLUoHarnsHo.

B 0bnacTax HU3KUX M BLICOKWMX YacTOT WUCMONb30BaHNE KPUTEPUA B BUOE MOCTOAHHOMO 3HAYEHMSA CKOPOCTU CTaHOo-
BMTCH HEXenaTerbHbIM, MOCKOMNbKY Ha 3TUX YacToTax B DOMbLUEA CTeneH NPoABNAT ceba BENUYMHLI NEPEMELLEHWA U
yCKOpeHusa cooTBeTcTBEHHO. OTHOLIEHWE YCKOpeHWs BUBpaLIMK K CKOPOCTM NPsSIMO MpPonopuvoHansHo YacToTe, cnegosa-
TENbLHO, MPW UCMONL30BaHMN KPUTEPUS MOCTOAHHON CKOPOCTW AN BUGpaUMu, B KOTOpOW NpeobnanatoT BLICOKME YacToThl,
OONYyCTUMbIe 3Ha4YEHWS YCKOPEHUS CTAHOBUIMCH Obl YpeamepHo Bonbwmmu. OgHako ansa 6onblWMHCTBA MaLUWH, Ha KOTO-
pble pacnpocTpaHAETCA HACTOALLMIA CTaHAAPT, NOSBNEHNE B CMEKTPE 3Ha4YMMbIX BbICOKOYACTOTHBLIX COCTaBNAKLLMX 0DbIY-
HO HEXapaKkTepHO, YTO MO3BONAET HE MPUHMMATL BO BHUMaHWE yckopeHue Bubpauuu. BmecTe ¢ Tem BbICOKOYACTOTHasA
BMOpaLuMa xapaktepHa Ang nedeKToB NoAWUMHUKOB KavyeHusa 1 3yBuaTkix nepenad, no3ToMy npu KOHTPOME COCTOSHUA
Takux y3nos HeobxoOnmo paccMaTpuBaTh YCKOpeHWe BubpaumMn 1 3a0aBath ANA HEMO COOTBETCTBYOLLME KPUTEPUN.

B ceoto o4epenpb, OTHOWEHKE NnepemelleHns Bnbpaunn K ckopocTy o6paTHo NponopUMoHanbHO YacToTe, NO3TOMyY
MpW UCMNOMb30BAHUM KPUTEPUA NOCTOSIHHOWM CKOPOCTU B CMNYy4Yae HM3KOYacToTHOW BUBpaLyMn HENPUEMITEMO BbICOKUMU MO-
ryT OKa3aTbCs 3Ha4eHusa nepemMelleHns. Ha pucyHke D.1 nokasaHo, kak Npy NOCTOAHHOM CpefHeKBaApaTU4HOM 3HAYEHU
ckopocTh 4,5 MM/C BO3pacTaeT pa3max NepemeLleHnsa CoCTaBnsaLLel BUOpaLmMm Ha YacToTe BpaLleHus (Hanpumep, Bbl-
3BaHHOI aucbanaHcom poTopa) NPy M3MEHEHMW YacToThl BpalleHus oT 3600 mue~! no Bonee HU3KUX 3HAYEHUIA.

S“
700

600
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ol
300 \

200 AN

S

100 T —

0 500 1000 1500 2000 2500 3000 3500 n

N — 4acToTa BpaleHns, MuH1; s — pasmax nepemeLLeHns, MKkm

PucyHok D.1 — MameHeHve cocTaBnsAoLLEN NEPEMELLEHNA HA YACTOTe BpaleHus potopa
npu ee YMeHbLUEHWWN C COXPaHeHNeM NOCTOAHHOIO cpedHeKBaapaTU4HOro 3HavYeHus
ckopocTu BUuBpauuu 4,5 mm/c
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PucyHok D.1 oTpaxaeT npocTtoe MaremaTM4ecKoe COOTHOLUEHWEe Mewdy NOCTOSHHOW CKOPOCTbI0 W NepeMeHHbIM
nepemMeLLeHeM Ha pasHelX YacToTax BpalleHus. Ho BMecTe ¢ TeM OH NOKa3blBaeT, Kak MCNoMb30BaHUE KpUTEPWA B BUAE
MOCTOSAHHOMO 3HAYeHWs CKOPOCTW CnOcoBHO NPUBECTU K POCTY NEpeMEeLLeHUa NOALUWUMHUKOBOW OMNOPLl C YMEHbLIEHUEM
YacTOTkl BpalleHWd. XoTs AMHaMUYeckue Cunel, 4eACTBYIOLWME Ha NOALUMIHUK, OCTaIOTCA NPU 3TOM B AONYCTUMLIX Npeae-
nax, 3Ha4uTenbHble NepemeLleHns Kopnyca NogLUnHUKA MOTyT OKa3aTh HEeraTMBHOE BRIUSIHWE HA COEAMHEHHbIE C HUM
ANeMEeHTbl MallWHbl, HAaNPUMEP MacrnonpoBo4.

Kpueyto, nzobpaxeHHyto Ha pucyHke D.1, He cnegyeT nyTaTb C KPMBOW OTKMUKa BO BpeMs pasroHa W Belbera, Ans
KOTOpPOM, 3a UCKMNoYeHneM obnacter B3N pe3oHaHCOB (KPUTUYECKUX YacToT BpaLleHust), CKOpoCTb BUBpaLnm obbIvHO
YMEHBLUAETCH C YMEHbLUEHWEM YacToThl BpaweHusa. Ha npaktuke ecnu ckopocTe BMBpauun Ha pabodell yactoTe Bpa-
LEeHWA HAaxXOAUTCA B ONYCTUMBIX NPpeaenax, To Ha bonee HU3KWMX YacToTax BpalleHus oHa ByaeT CHUXKaTbCs, U COOTBET-
CTBYIOLLEE el MepeMeLleHe Ha HU3KMX YacToTax Takke OydeT ocTaBaTbCsA Ha AOMYCTUMOM YpoBHe. [1osToMy ecnuv npu
HM3KOI YacToTe BpalleHWs BO BpeMs pasroHa 3adukcmpoBaHo Bonbluoe 3HayeHne CKOpOCTW, TO AaXe B criyyae, Koraa
OHa OCTaeTCs HWKe NOPOoroBbIX 3HaYEHWI, YCTaHOBMEHHBIX HAaCTOALMM CTaHA4apToM, M ocoBeHHo, ecnu CKopocTb BUBpa-
LMK CYLLeCTBEHHO Bbille TOW, 4TO Habnoganack BO BpeMs NpeAllecTBYIOWKUX MYCKOB MaLUWHBI, cnegyeT NpUHATL MEPSI,
YTOBbI MOHATE NPUYUHBLI BO3POCLUMX NEPEMELLEHUIA, U onpeaenuTb, MOXKHO N Be3onacHo NPogoMnkarb yBEeNMYMBAaTE Ya-
CTOTY BpaLLeHus.

MpumeyaHmne — Ecnu TpebyeTcd NpoBecTy M3MeEpeHWs ¢ NpUMeHeHWeM npeobpa3oBaTens CKoOpocTW Ans
BUBpaLum co 3Ha4YUTENBHBIMW YACTOTHEIMU cocTaBnaowmmMuy Hpke 10 Ty, To BaXHO, 4TOBbI HA 3TUX YacToTax XapakTepu-
cTuKa npeobpasoBartens bbina nuHerHon (cm. MCO 2954).
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MpunoxeHne OA
(cnpaBo4Hoe)

CBEAeHHﬂ O COOTBETCTBUU CChLINOYHEIX MeXAyHapoOHbIX CTaHOApPTOB
HauWOHanbHbIM U MeXrocygapcTtBeHHbIM CTaHAapTaMm

Tabnuua OA.1

OBo3Ha4YeHne CebINoYHOro CreneHb Obo3HaveHve 1 HAUMEHOBAHWE COOTBETCTBYHOLLErO HALUMOHAMNBHOTO,
MeXayHapoaHoro ctaHaapTa COOTBETCTBUSA MEeXrocyapCTBEHHOro ctaHaapTa
ISO 2041 IDT [OCT P MCO 2041—2012 «Bubpauwmsa, yaap 1 KOHTPOmNb TEXHUYE-

CKOTO COCTOAHWA. TepMVIHbI n onpeaeneHna»

ISO 2954 IDT [OCT 1SO 2954—2014 «Bubpauuns. KOHTponb COCTOAHUSA MaLlluH
Mo pesynsTatam M3MepeHuh BuBpauuy Ha HeBpallalowmxcs da-
cTaAx. TpeboBaHWA Kk cpeacTBaM U3MEPEHUIA»

ISO 10817-1 IDT [OCT NCO 10817-1—2002 «Bubpauusn. CucteMbl M3MepeHuid Bu-
Opauum BpalaloLmxca sanos. YacTe 1. YcTpoWcTBa ANA CHATUSA
CUrHanoB OTHOCUTENBHON K abconoTHON BMBpauumn»

ISO 20816-1:2016 IDT [OCT P NCO 20816-1—2021 «Bubpauwnsa. Mameperusa snbpauuu
1 OLeHKa BMOPaUMOHHOMO CoOCTosHMA MaluvH. YacTte 1. Obuwee py-

KOBO/ICTBO»
MpumeyaHne — B HacTodwel Tabnuue MCNonb3oBaHO criedylllee ycrnoeHoe 0603Ha4YeHue CTeneHu

COOTBETCTBMA CTaHOAPTOB!

- IDT — ngeHTu4HbIE CTaHAapThI.
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(1]
(2]

(3]

[4]

(5]

(6]

(71

(8]

(9]

(10]

(111

(12]

(13]

(14]

[15]

[16]

Bubnuorpadun

ISO 496, Driving and driven machines — Shaft heights (Mpusoabl 1 npuBogHbIe MalUWHLL. BbICOTbI BANoB)

ISO 10816-6, Mechanical vibration — Evaluation of machine vibration by measurements on non-rotating parts —
Part 6: Reciprocating machines with power ratings above 100 kW (Bu6pauwnsa. OueHka BnbpaLMoHHOTO0 COCTOAHUSA
MaLUWH Mo pesynsratam M3MepeHuii BUOpauMm Ha HeBpaLLalLwmxcsa YacTax. Yacts 6. MaluvHbl BO3BPaTHO-NOCTY-
naTenbHoro AeMcTBMA HOMUHaNBLHOM MOLLHOCTLIO cBbiwe 100 kBT)

ISO 10816-7, Mechanical vibration — Evaluation of machine vibration by measurements on non-rotating parts —
Part 7: Rotodynamic pumps for industrial applications, including measurements on rotating shafts (Bubpauusa. OueH-
Ka BMOpaLUMOHHOIO COCTOSIHUA MALUKMH MO pe3ynsTataM M3MepeHuil BUbpaLuum Ha HeBpallalLLMXca YacTax. YacTts 7.
Hacockl guHaMuyeckue NpoMbILLNEHHbIE, BKMHOYaA U3MEPEHWS Ha BpaLLalLwmxca Banax)

ISO 10816-211), Mechanical vibration — Evaluation of machine vibration by measurements on non-rotating parts —
Part 21: Horizontal axis wind turbines with gearbox (Bubpauua. OueHka BubpalMOHHOMO COCTOSAHMA MalUWH Mo
pesynstatam uaMepeHuin Bubpauum Ha HeBpallarLmxes YacTsx. Yacts 21. BeTporeHepaTtopbl ropu3oHTansHo-oce-
Bble C kopobKoW nepeaaq)

ISO 13373-1, Condition monitoring and diagnostics of machines — Vibration condition monitoring — Part 1: General
procedures (KoHTponb COCTOAHWUA U AVMArHOCTUKa MaluvH. BubpaunoHHsld kKoHTponk coctoaHusa. Yacte 1. Obwme
MeToabl)

ISO 13373-2, Condition monitoring and diagnostics of machines — Vibration condition monitoring — Part 2:
Processing, analysis and presentation of vibration data (KoHTpone coctoaHus n guarHoctuka mawmH. BubpaunoH-
HbIA KOHTPONb cocToAHKUs. YacTts 2. O6paboTka, aHanva v NnpefcTaBneHe pesynsTatoB u3amepeHuin Bubpauum)

ISO 13373-3, Condition monitoring and diagnostics of machines — Vibration condition monitoring — Part 3:
Guidelines for vibration diagnosis (KoHTponb cocToAHWA U AMarHoCTUKa malivH. BubpaunoHHbIR KOHTPONE COCTOSA-
HuA. Yacte 3. PykoBoacTeo no gvarHoCTMpOBaHWIO Mo napaMeTrpam Bubpauum)

ISO 14694, Industrial fans — Specifications for balance quality and vibration levels (BeHTUNATOpLI NPOMBILLNEHHLIE.
TpeboBaHua K NPOM3BOANMMON BUOpaLMK 1 KadecTBy BanaHCKMpoBKK)

ISO 18436-2, Condition monitoring and diagnostics of machines — Requirements for qualification and assessment
of personnel — Part 2: Vibration condition monitoring and diagnostics (KoHTpones coctosHua 1 guarHocTrka MalluvH.
TpeboBaHua K kBanudukaLl My 1 oLeHKe nepcoHana. Yacte 2. BUBpaunoHHbLIN KOHTPOMb COCTOAHWA U AWarHoCTUKA)

ISO 17359, Condition monitoring and diagnostics of machines — General guidelines (KoHTpone cocTosHua n gua-
rHocTuka mawuH. ObLiee pykoBOACTBO)

ISO 20816-2, Mechanical vibration — Measurement and evaluation of machine vibration — Part 2: Land-based gas
turbines, steam turbines and generators in excess of 40 MW, with fluid-film bearings and rated speeds of 1 500 r/min,
1 800 r/min, 3 000 r/min and 3 600 r/min (Bubpauus. Namepennsa Bubpaumm 1 oueHka BUBpaumoHHOTO COCTOAHUA
mMawmH. Yacts 2. CtauuoHapHele razoBble TypOWHbI, NapoBbie TypOUHBI U rEeHEpaTopbl C TMAPaBINYECKMMU NMOA-
LIMMHUKAMK MOLLIHOCTbIO cebille 40 MBT 1 yactoTamu BpalleHus 1500, 1800, 3000 n 3600 mMuH~1)

ISO 20816-4, Mechanical vibration — Measurement and evaluation of machine vibration — Part 4: Gas turbines in
excess of 3 MW, with fluid-film bearings (Bubpauusa. Vamepenuna Bubpaumm n oueHka BUBpaLVMOHHOIO COCTOAHWA
MaLLWH. YacTs 4. MasoBble TYPOKUHLI C TMAPaBAIMYECKUMI NOALUMITHUKaMIW MOLLHOCTLH CBhilwe 3 MBT)

ISO 20816-5, Mechanical vibration — Measurement and evaluation of machine vibration — Part 5: Machine sets in
hydraulic power generating and pump-storage plants (Bubpauusa. Wameperua Bubpauumn 1 oueHka BUbpaLnoHHOro
COCTOAHMA MaLLWH. YacTb 5. MallWHHbIe arperaThbl Ha MOPO3NeKTPOCTAHLMAX 1 TMAPOAKKYMYTMPYIOLLMX CTAHLMAX)

ISO 20816-8, Mechanical vibration — Measurement and evaluation of machine vibration — Part 8: Reciprocating
compressor systems (BuBpauua. Mamepernna Bubpauumn u oueHka BMOpaLMOHHOIO COCTOAHMS MalivH. YacTts 8.
YCTaHOBKW KOMMPECCOPHbIe NMOPLUHEBbIE)

ISO 20816-9, Mechanical vibration — Measurement and evaluation of machine vibration — Part 9: Gear units (Bnb-
pauus. Mamepennsa Bnbpaunn 1 oueHka BUbpaLMoHHOTO CoCToAHMA MawuH. YacTte 9. PeaykTopel 3ybyatbie)

Rathbone T.C. Vibration tolerances. Power Plant Engineering, 1939

1) Mpu nepecmoTpe obosHaveHne ByneT nameHeHo Ha ISO 20816-21.
"B Poccutickoli ®edepauuu Ha OaHHbili 0Bbekm U acnekm cmaxdapmusayuu  pPacrpocmpaHsemcs

FOCT P 70810—2023 «[udpoanekmpocmanyuu. udpoazpezamsl. SKCrAyamauUuoHHbIU KOHMpons eubpalluoHHO20 Co-
CMOSIHUS OMTOPHBIX Y3108 ».
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rOCT P UCO 20816-3—2023

YOK 621.9:534.1.08:006.354 OKC 17.160

KntoyeBbie crnoea: mMallivMHa, MalWHHbIN arperar, BM6paLl,VIF|, M3mMepeHna, BMGDBLIMDHHOE COCTOAHWE, KpUTE-
PUK OLLEHKW, KOHTPOIb
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