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MNMpeaucnosue

Llenv v npuHumnel ctaHgapTm3aunmn B Poccuinckon ®eagepavmm yctaHoBneHbl PegepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TexHU4ECKOM perynmpoBaHuny, a npaBuna NpMMEHEHUs1 HauNOHarbHbIX
ctaHgapTtoB Poccuiickon ®epgepaunm — FOCT P 1.0—2004 «CtaHgaptmnsaums B Poccunckon degepauuu.
OCHOBHbIE MNOMNOXEHUSA»

CBepeHusA o cTaHaapTe

1 NOAOIrOTOBJIEH OTkpbITbIM akuMoHepHbiM obuiectBom «BHUIMTM» (OAO «BHWUIMMIM») Ha ocHoBe
CcOBCTBEHHOrO ayTEHTMYHOrO NepeBoAa CTaHAapTa, ykasaHHOro B NMyHKTE 4

2 BHECEH TexHn4yeckum kommuteTom no ctangaptmsauum TK 307 «lMogumnnHmky kKaveHusa »

3 YTBEPXOEHWBBEJEH B JEVCTBWE Mpukasom PeaeparnbHOro areHTcTBa no TEXHUYECKOMY pery-
nunpoBaHuto u metponorun ot 23 mas 2006 r. Ne 98-cT

4 HacTtoswuin ctangapT ABnsieTca MogMdULMPOBAHHBIM N0 OTHOLLEHWIO K MeXAYHapoAHOMY CTaHOapTy
NCO 15242-1:2004 «NogwmnHuku kaveHus. Metoabl nsmepeHus snbpaummn. Hactb 1. OCHOBHbIE MONOXEHNUS»
(ISO 15242-1:2004 «Rolling bearings — Measuring methods for vibration — Part 1: Fundamentals», MOD)
nyTemM BHECEHUS TEXHUYECKMX OTKIIOHEHMIN, OObACHEHUE KOTOPbIX NPUBEAEHO BO BBEAEHUM K HACTOSILLEMY
cTaHaapTy

5 BBEJEH BIMEPBbIE

UHopmayusi 06 usMeHeHUsIX K Hacmosuwemy cmaHdapmy nybnukyemcs 8 exe200H0 u3dasaemMom
UHGhopMaUyUOHHOM yKa3amerie «HayuoHarnbHbie cmaHdapmbl», @ MeKcm U3MeHeHUU U Mornpasok — 8 exxeme-
CSIYHO u30asaeMbix UHGhOpMaUUOHHbIX yKka3amernsx «HayuoHansHbie cmaHdapmably. B cniyyae nepecmompa
(3aMeHhbl) unu ommeHbl Hacmosiuw,eao cmaHOlapma coomeemcmeyroujee ygedommeHue 6ydem onybriukogaHo
8 exxeMecsIYHO uzdasaeMoM UHGhopMayUOHHOM yKkasamerie « HayuoHanbHbie cmaHdapmsi». Coomeemcmey-
rowast uHghopmayusi, yeeOoMIIeHUE U MEKCMbI pa3mMewaromces makxe 8 UHghopmMayuoHHoU cucmeme obuje2o
rosib308aHusi — Ha oguyuanbHoM catime PedeparibHO20 a2eHMcmea o MexHU4eCKoOMy peayKupo8aHUro U
Memporsoauu 8 cemu VIHmepHem

© CtangaptuHdopm, 2006

HacTtoswumn CTaHOapT HE MOXeT ObITb MONTHOCTLIO U YACTUYHO BOCMNpoun3BeaeH, TMpaxmnpoBsaH n pac-
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BBepeHue

HacToawumi ctaHgapT sBnseTcs MoanuLMpOBaHHbIM NO OTHOLLEHUIO K MEXAYHAPOOHOMY CTaHOapTy
NCO 15242-1. MNpun aTOM AOMNONHUTENBHbIE NOSNIOXEHUS, YYuTbIBatOLme NOTPEOGHOCTU HaLMOHANbLHOW 3KO-
HOMMKM N 0COBEHHOCTU HaUMOHaNbHOW CTaHOapTU3auuun, npmBeaeHsl B 6.1.2, 8.3.2 1 TepMUHOMOrMYECKon
ctatbe 3.16, KOTOpble BblAENEHbl OANHOYHON BEPTUKANbHOW FNIMHUEN, PacnOfiOXKEHHOW cnpaBa OT TEKCTa.
TpeboBaHus 6.1.2 gobaBneHbl B CBS3M ¢ TeM, 4YTo B Poccuiickon ®egepaumm LWMPOKO pacnpoCTpaHEHO U3-
MepeHve BMOpauun MaluH M MEXaHU3MOB, B YaCTHOCTM MOALUMIMHUKOB KayeHusi Mo BMOPOYCKOPEHMIO.
MyHkT 8.3.2 go6aeneH B cooTBeTcTBUM C NonoxeHmamm FOCT 8.563, TOCTNCO 5725-1nfTOCT NCO 5725-6,
B KOTOpbIX TpebyeTcsa oToOpaxaTb XapaKTepUCTUKM TOYHOCTU METOAOB M3MepeHun. TepMuHonormyeckas
ctatbs 3.16 gobaBneHa, NOCKONbLKY ONpeaensiemMbll TEPMUH NPUMEHSETCS Kak B UCMOSNb3yeMOM, TaK U B
MOANMLMPOBAHHOM CTaHAapTe.

YuutbiBas TpeboBaHNSA HaLMOHANbHOM 3KOHOMMKM MO AOCTUXKEHMIO OonbLuen JOCTOBEPHOCTM Y TOYHOC-
TV U3MEPEHUI, paCLLUMPEHbl YAaCTOTHBIV U AUHAMUYECKUI AMana3oHbl U3MepeHns BMOpaumm 1 CyeHbl Nons
AOMYyCKOB aMNIIMTYAHO-4aCTOTHbIX XapakTepucTuk Bubponpeobpasosartens n punbTpos, BBeAeHbl TpeboBa-
HUSA NO U3MEPEHMIO OKTaBHbIX U TPETbOKTaBHbIX CNEKTPOB. B CBA3U C 3TVM U3MEHEHbI PUCYHKN 3 1 4, KOTOpble
BblAeneHbl BepTUKaNbHOM NMHUEN, paCnONOXEHHON creBa OT 3TUX PUCYHKOB. B 6.2.1 B CBSI3M C STUM M3MEHEH
HWKHUIM Npefen YactoTHoro AnanasoHa ¢ 50 Ha 20 Iy, KoTopblf BblAeneH B TEKCTE KYPCUBOM. 6.2.2, KOTOPbIN
BblAeNeH BepTMKaInbHOW NIMHNEN, pacnoOXeHHOWN creBa OT TeKCTa, 4ONONHeH TpeboBaHUSIMU M0 UBMEPEHUIO
OKTaBHbIX M TPETbOKTaBHbIX CMEKTPOB. B nyHkTe 6.4.2 nameHeH BepxHWU Npegen AMHaMU4eckoro aguana3oHa
¢ 3000 Ha 10000 mkm/c, KOTOpbIV BbIAENEH B TEKCTE KYPCUBOM. BCe 3Tn n3MeHeHMs1 BNEKYT aBTOMaTUYecKkoe
BbINOSTHEHME TpeboBaHMIA UCMONb3YEMOro cTtaHaapTa Npu BbINONIHEHUN TpeboBaHUN MOAMEULMPOBAHHOIO
cTaHgapra.

M3meHeH nyHKT 7.2, cogepkalumi TpeboBaHus K OKpyxatoLler cpege. B uensax ynpolleHus nonb3oBaHms
CTaHAapTOM BMECTO CCbISIKM Ha TpU MexXayHapoaHbix cTaHgapTa MCO nprBeaeHbl KOHKPETHbIE AOMYCKU ANs
napameTpoB aTMocdepsl. [pn 3ToM BbiNonHeHne TpeboBaHWUi MOAMDULMPOBAHHOIO CTaHAapTa aBTomaTu-
YecKU BNEKYT BbINOMHeHWE TpeboBaHUM UCMONb3yeMOro cTaHaapTa.

B moandumumpoBaHHOM cTaHgapTe obaBneHo npunoxeHune b, garollee cOOTHOLLEHNE MeXAY YacToT-
HO-OMHAMUYECKUMU Jnana3oHaMn Ans 4aT4nkoB BUOpornepemeLLeHunsi, BAGPOCKOPOCTM U BUOpoyCkopeHus. B
CBA3U € 3TUM 5.5.3 4ONOMHEH BbIAENEHHON KYPCUBOM CChISTKON Ha 9TO NPUIOXEHME.

CTpyKTypa 1 HyMepauus CTPYKTYPHbIX 31IEMEHTOB He U3MeHeHa, fobaBneHa Hymepauus ab3aLes BHYT-
PV CTPYKTYPHbIX 31IEMEHTOB MCMOJIb3YEeMOro cTaHaapTa.

Hactosawmin ctangapT siBNSieTCA NepBOM YacTbio cTaHAapTa nog obwum 3aronoBkoM «[MoALWnnHUKK
kauyeHusi. MeToabl U3amMepeHust BUGpaLumn», COCTOSILLLErO U3 CeayoL X YacTen:

- Yactb 1. OCHOBHbIE NONOXEHUS;

- YacTtb 2.PaguanbHble 1 pagnanbHO-yNopHbIE WapUKOBbIE MOALUNMHUKN;

- Yactb 3. PagunanbHble ponnkoBble cdhepudecKkne n KOHMYECKNE NOALLMMHUKN;

- YacTtb 4.PagunanbHble ponunkoBble NOALWMMHUKN C KOPOTKUMU LUITMHAPUYECKUMU POFTMKAMN.

Bce ykasaHHble YacTu ABNATCA MOANMPULNMPOBAHHBIMU MO OTHOLLEHUIO K COOTBETCTBYIOLLMM YacTaMm
MexayHapogHoro ctaHgapta MCO 15242,
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKONW SGEOEPALUUM

MoAWwnNHUKN KavyeHns
METOObl UBMEPEHUA BUBPALIUU
YacTtb 1
OcCHOBHbI€E NOMOXeHUA

Rolling bearings. Measuring methods for vibration. Part 1. Fundamentals

Data BBegeHna — 2007—01—01

1 ObnacTb NpuMeHeHus

HacTtoswun CTaHAapT onpeaendaeT MeTodbl UaMmepeHua Bm6pau,v||/| noALMNHUKOB Ka4YeHNUA B YCTaHOB-
JTeHHbIX YCNoBUAX V|3|\/|epeHv||7|, mMeToabl KaJ'II/I6F)OBKI/I M NPOBEPKU TOYHOCTU NPpUMEHAEMbIX OJ1A 3TOro u3amepu-
TeJ1IbHbIX CUCTEM.

2 HopmamueHble ccbifiKu

B Hacmosiuwiem cmaHdapme ucrosib308aHbl CChIIKU Ha criedytoujue cmaHdapmbi:

FOCT P UCO 5725-1—2002 ToyHOocmb (MpasusibHOCMb U Npeyu3uoHHOCMb) Memooo8 U pe3yribma-
moe usmepeHul. Yacms 1. OCHO8HbIE 10710XXeHUs1 U onpedesieHusi

FOCT P UCO 5725-6—2002 To4yHoCcmb (MpasusibHOCMb U NPeyuU3UuoHHOCMb) Memodoe U pesyrbma-
moe usmepeHul. Yacms 6. Micrionb3o8aHue 3Ha4eHUl moYHOCMU Ha rpakmuke

FOCT 520—2002 (MCO 492—94, UCO 199—97) MNodwunHuku kadeHus. Obuue mexHu4eckue ycro-
susi

FOCT 12090—80 Yacmomei dnsi akycmu4deckux usmeperul. lNpednoymumeribHbie psiObi

FOCT 16819—71 [lpubopsbi subpousmepumernbHbie. TepMUHbI U oripedesieHusi

FOCT 24346—80 Bubpauyus. TepmuHb! u onpedenieHust

FOCT 24347—80 Bubpauyus. Obo3HayeHuUs1 U eQUHUUbI 8eNTUHUH

FOCT 24955—81 [lodwunHuku ka4eHuUs. TepMuHb! U oripedesieHus

FOCT 25347—82 OcHogHble HOpMbI 83auMo3ameHsemocmu. EQuHasi cucmema Goryckos u nocadok.
lNons donyckoe u pekomeHOyemble nocadku

IMpumeyaHue— lpunons3oeaHuu Hacmosawum cmaHdapmom yenecoobpasHo nposepums delicmeue cChbl-
JTOYHbIX cmaHO0apmos 8 UHGhopMayUOHHOU cucmeme obuje2o rnonb308aHUs — Ha oghuyuansHom calime ®@edeparnbHo20
azeHmcmea o MexHU4eCcKoMy pezyriupogaHuro U Memposio2uu 8 cemu MIHmepHem unu no exe2odHo uzdasaemMomy
UHbopMayuoHHOMY ykasamernto «HayuoHanbHbie cmaHOapmbl», KOMopbIt ornybrukosaH o cocmosiHuto Ha 1 ssHeapsi
mekyuweao 200a, U 10 CoO0MeemcmeyUUM exemMecss4Ho uzdasaeMbiM UHGHOPMaUUOHHbBIM yKa3amesisiM, onybriuKoeaH-
HbIM 8 meKkyuiem 200y. Ecnu ccbinoyHbili cmaHdapm 3aMeHeH (U3MEeHeH), mo rnpu Mosib308aHUU HacmoswumM cmaHdap-
mowm criedyem pykoeodcmeo8ambCs 3aMeHEeHHbIM (U3SMeHeHHbIM) cmaHOapmomM. Ecriu cebinoyHbIt cmaHdapm ommMeHeH
6e3 3amMeHbl, MO MOoXeHUe, 8 KOMOPOM OaHa CCblIKa Ha Heeo, MPUMEHSIeMCS 8 Yacmu, He 3ampaausarowielti 3my CChIIKy.

UspaHue ocbnumanbHoe
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3 TepMuHbI 1 onpeaeneHus

B HacToswem ctaHgapte npuMmeHeHbl TepMuHbl no FTOCT P NCO 5725-1, TOCT 520, TOCT 16819,
FOCT 24346, TOCT 24347, TOCT 24955, a Takke cnegyolime TEPMUHbI C COOTBETCTBYHOLLMMU onpeaene-
HUSIMM:

3.1 norpewHocTb BpaweHus (error motion): PagnanbHoe, 0CEBOE UMK YIITIOBOE OTKITOHEHWE OCK Bpa-
LLIEeHMS, UCKITIoYas MepemeLLeHuns, CBA3aHHbIE C N3MEHEHUEM TeMnepaTypbl AWM Harpysku, npunaraeMomn
n3BHe.

3.2 xkecTKocTb (stiffness): OTHOLWEHNE N3MEHEHNS yeunust (N KpyTALLLETO MOMEHTA) K COOTBETCTBYHO-
LLIeMY M3MEHEHUIO MOCTYNaTeNbHOro (MM BpawaTenbHOro) CMeLLEHWS YNPYroro afieMeHTa.

3.3 Bubpauus (vibration): 'ameHeHne BO BpeMeHM 3HaYEHNSA BENNYNHBI, ONUCBIBAIOLLEN ABUKEHNE NN
MNOMNOXeHne MexaHN4YeCKOM CUCTEMBI, ECIN ATO 3HAYEHME NoNepeMeHHO MEeHSIETCA B BOMbLLYI0 U MEHbLLYIO CTO-
POHbI OT HEKOTOPOrO CPEAHEr0 UM UCXOAHOMO 3HaYEHMS.

3.4 npeobGpa3soBartenb (transducer): YcTpoWCTBO, NpeaHasHayeHHoe ANS BOCNPUATUSA SHEprun ot
O[HOW CUCTEMBbI U Nepefaymn dHeprum K Apyron cucteme Toro xe Nubo Apyroro tuna tTaknum obpasom, 4To Tpeby-
€Mbl€ SHEpPreTUYeCcKne XxapakTepPUCTMKN Ha BXOAE NPOSABNAOTCA Ha BbIXOAE.

3.5 anekTpomexaHu4yeckum aaTumk (electromechanical pickup): Npeobpasoatenb, BO3OYxgaeMblii
3Heprnen MexaHM4eckom CUCTEMbI (CXaTueMm, yeunuem, nepemMeLLeHeM U T. A4.) 1 nepejaroLLnii SHEPTUKo K
3ANEKTPUYECKON cucTeme Unn HaobopoT.

3.6 BubponepemeweHne (nepemewieHme) (displacement): BektopHasa BenuuvHa, onpegensioLas
N3MeHeHne NONOXEeHUS Tena Unm YacTuLbl No OTHOLLEHUIO K CUCTEME OTCYeTa.

3.7 BnbpockopocTb (ckopocTb) (velocity): BekTopHas BenvunHa, onpeaensiioLasi NpoM3BoaHY BMO-
porepemeLLeHNs MO BPEMEHMU.

3.8 BMbpoyckopeHue (yckopeHue) (acceleration): BektopHas BenvynHa, onpegensioLlas nponssoa-
HY0 BUBPOCKOPOCTM MO BPEMEHM.

3.9 BonHoBowu hunbTp (PunbTp) (Wave filter): YcTponcTeo, npegHasHauyeHHoe Ans pasgeneHns kone-
BGaHunn Ha OCHOBE MX YaCTOThl 1 UMetoLLee OTHOCMTENBHO Marnoe 3atyxaHue konebaHum B ogHon unm 6onee
nofnocax 4actoT U OTHOCUTENbHO BonbLUOoe 3aTyxaHue KonebaHuin Ha ApyrMx YacToTax.

3.10 nonocosow unbTp (band-pass filter): PunbTp, UMeOLWUN €AUHCTBEHHYIO NONOCY NPOMYCKaHUS,
MPOCTUPAIOLLYOCS OT HUKHEN rPaHUYHOMN YacTOThl, 60nbLueit 0, 40 BEPXHEN FPaHNYHON YacTOTbI.

3.11 nonoca nponyckaHusi norocoBoro gunbTpa (Nosioca nponyckaHusa) (pass-band): MNMonoca
4YacTOT MEXAY BEPXHEN N HXKHEN rPaHNYHbIMU YacToTamu.

3.12 HOMUHanNbHbIe BEPXHAS U HUXKXHASA rPaHUYHbIe YacTOThbl NOSIOCOBOro hunbTpa (BepxXHANA U
HUXHAA rpaHUYHble YacToTkl) (nominal lower and upper cut-off frequencies) f; 1 f,: HacToTbl Bblille 1 HNXe
4acTOTbl MaKCMManbHOM YyBCTBUTENBHOCTU (OMUNbTpa, NpY KOTOPbIX YYBCTBUTEMNBHOCTb K CUHYCOMAANbHOMY
curHany Ha 3 ob Hxe MakcuManbHON YyBCTBUTENBHOCTH.

3.13 cpepaHeKkBagpaTuyeckoe 3HaueHMe BUOGpockopocTu (root-mean-square velocity; rm.s. v, o
(1)) Vi 5(f), MKM/C, <32 BPEMEHHON nHTepBan T>: KopeHb KBaapaTHbLIN U3 CpeHero 3HayeHns KBaapaToB 3Have-
HUI BUBPOCKOPOCTM, B3SATbIX BO BPEMEHHOM MHTEpBarne.

MpwnMedaHune— CpegHekBagpaTnyeckoe 3Ha4YeHNe NPUMEHNMO Takxe K BubponepemeLleHumto u Bubpoycko-
peHuto.

3.14 3kcnoHeHuMnanbHOe cpeAHeKBaapaTU4YecKoe 3HaYeHUe BMGpockopocTm (exponential mean
effective e.m.e velocityv Ve m.eD) Vs cx 3 (1), MKM/C: [apameTp OAna nony4eHna ycpeaHeHHoM no BpeMeHM BUG-
POCKOPOCTU, NOA0GHLIV CpeiHeKBaApaTU4YECKOMY 3Ha4eHNI0 BUGPOCKOPOCTM, HO Y4UTLIBAIOLLMIA 3KCMOHEHLIN-
anbHoe 3aTyxaHue No BpeMeHN 3Ha4eHNIN BeNINYMHBI.

[MpunMeyaHune— SkcnoHeHUManbLHoe cpefHekBagpaTMyeckoe 3Ha4YeHne NpUMeHMMOo Takke K Bubponepeme-
LLIEHNIO M BUOPOYCKOPEHWIO.

3.15 nepuopg (period): HanmeHbLuee npupalleHve He3aBUCMMOW NepeMeHHON Nepnoanyeckon Benu-
YMHbI, Yepe3 KOTOPOE PYHKLINS MOBTOPSIET caMy cebs.

3.16 nmnynbc Bubpaumm (peak) P, mkm/c: KpaTkoBpeMeHHas BbICOKOYACTOTHAs 3aTyxaroLas coctaB-
nsoLlasi curHana BMbpockopocTy.

MpnmeyvyaHne — Cne,u,yeT OTJ/IN4ATb 3TO NOHATUE OT NMOHATUA NMMKOBOIo 3Ha4YeHUA BM6pOCKOpOCTM.
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4 OCHOBHbIe NPUHLMUNI

4.1 U3mepeHue BMOpauum noawnnHUKa
Ha pucyHke 1 npeacTaBneHbl OCHOBHbIE 3Tanbl M3MepeHus BUbpaLummn nogwmnHnka n akTopsbl, BIMsio-
LMe Ha n3mepeHue.

7.1.1 MoALVMHYK C 3aMN0XEHHbIM
CMa304HbIM MaTepmanom

7.1.2 YuctoTa noawmnHuKa
7.1.3 CmasbiBaHWe nogLlmnnHmuka

7.4 TpeboBaHusi k oneparopy I—* 7.2 Ycrnosws okpyxaroLlen
] cpeabl Npu U3mepeHun
7.3.1 )KeCTKOCTb yana WnuH- 5.1 OCHOBHbIE NPUHLMMbI M3MEPEHUS
AN ¢ onpaskoi 42 Xapakropnori| |23 (LS BRI
7.3.2 MexaHnsm HarpyeHusi KW OCM BpaLLeHVs = nbnmEnHMKau paw
7.3.3 BHewwHaAs Harpy3ka, npuna- 5.4 Harpyaka Ha NoALMMHIK
raemasi K NoALLIMMHUK >
7.3.4 Touka n HanpaB)J/'leHme ns- 4.3 MNorpeluHocTb 55 Bubponipeobpazosarerny
MepeHns BpalleHns noa-
7.3.5 Onpaeka LIMMHUKA 6.1 N3amepsemble napameTpbl
BMbGpaumm
6.2 YacToTHas obnactb
4.4 Bubpauus 6.3 BpemeHHasi obnactb
NoALUMMHMKA | 6.4 XapaktepucTukm Budponpe-
8.2 KannbpoBka KOMMNOHEHTOB obpasoBatens u punbTpoB
CcUCTeMbI -~ 6.5 MeTtog ycpeaHeHus no Bpe-
8.3 ToYHOCTb M3MEPUTENBHOMN MEHM
CUCTEMbI 6.6 MNocnegoBaTenbHOCTb NPO-
BeAEeHUSA n3MepeHuni

PesynbTaT namepenus

PucyHok 1 — OCHOBHbI€E 3N1EMEHTHI n3MepeHuna BVI6paL|,VIVI noALUnNHUKA U aKkTopbl, BIMSIOLLME HA 3TO N3MepeHune

4.2 XapaKTepuCTUKK OCU BpallueHUA

4.2.1 MopWwnnHUK KayeHus npegHasHadeH ansa obecneyeHnst ocu BpalleHUs O4HON AeTanu MalluHbI
OTHOCUTENbBbHO APYroun, Npy 3TOM MOALUUMNHWUK OOMKEH BblAEPXUBATbL pagnanbHy0 U/MAN OCEBYIO Harpyskul.
Kpome Toro, cama ocb BpalLleHUsi MOXXET NPOM3BOAMUTb NepeMELLEHNE eLLE B NATU OCHOBHbIX CTENEHSX CBOGO-
abl. Bce wecTb cTeneHen cBoboabl NokasaHbl Ha PUCYHKE 2 U NPUBEOEHbI HAXKE:

- obLWwmi criyvai NonoXXeHMst OCy BpalleHusi, 0003Ha4YeHne 0CEN, CM. PUCYHOK 2a;

- YucTOE BpallleHne, CM. PUCYHOK 26;

- paguarnbHOe CMeLleHne, T. €. CMELLiEHME B OQHOM UM 060MX OPTOroHarnbHbIX HanpaBneHMsaX, MPOXo-
OALWMX Yepes OCb BpaLLeHUs, CM. PUCYHKU 2B, T;

- OCeBOEe CMelleHune, T.e. CMELlEeHNe B HanpaBfeHuu, napansiefisHoM OCU BpalleHUsi, CM. pucy-
HOK 24;

- Yr1IOBOE CMELLEHME, T. €. YITIOBOE CMELLEHME B OAHOM UITN B ABYX OPTOrOHamNbHbIX MIIOCKOCTAX, MPOXO-
OSLUX Yepe3 OCb BpaLLLEHUS, CM. PUCYHKN 2€, XK.
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a — obLWwunii cny4van NonoXeHnst ocu BpalleHusl, 0603Ha4YeHne ocen

6 — uncToe BpalleHne 8 — paanarnbHoe cMeLleHne 2 — paauansHoe cMelleHne
B HanpasneHunn ocu X B HanpasneHun ocn Y

0 — 0CeBOE CMELLEHME B HAMPaBIEHUN € — YINoBOe CMelLeHne XK — YrnoBoe cMeLleHne
ocnZ B HanpasneHum ocn X B HanpasneHum ocn Y

AB =Z — 6a3oBasi ocb;
CD — ocb BpalleHus;

0 — yron nosoporTa.

PucyHok 2 — CxemaTnyeckoe nsobpaxeHue cteneHern cBoboabl Npu BpaLleHun

4.2.2 Bpawatwowminca NoAWNMHUK Ka4yeHNst B JNTyYLIEM Cry4yae He JOJPKEH CONPOTMBIATHCA BHELIHUM
YCUnusiM, NpunaraemMbiM B HaNpaBieHnM BpaLleHus, T. €. UMeTb HyIIeBON MOMEHT TpeHus. B 3aBucumocTu ot
TUMa HarpyXeHust N3BHe, KOTOPOE MO pacyeTam LOSMKEH BblAEPXKNBATb NOALWMUIMHMK, STOT NOALWUNHUK ByaeT
NPOSABNSATL XXECTKOCTb B HECKOJIbKUX UITM BO BCEX MATU OCTABLLMXCS CTENeHsIX cBo6oabl. Hanpumep, camoycTa-
HaBNMBAKLLMIACA NOALLMMHUK MOXET BblAEPXKMBATh pagnanbHY U OCEBYIO HArpy3Kku, HO He ByaeT NposiBNATbL
XECTKOCTb B ABYX YIMOBbIX HAanpaBneHnsx.

Opyrve nogwmnnHmkn MoryT 6biTb NpeaHa3HayveHbl 418 cBo6OAHOr0 0CEBOro nepemeLLeHuns, obecneyn-
Basi MPY 3TOM XXECTKOCTb B paguaribHOM 1 YITOBbIX HAMpaBeHusX.

4.3 lMorpewHOCTb BpalweHNA NogLWNNHUKa

CmelLleHne ocu BpallleHMs BpalllaoLwwerocs NoALWunHnka B 060 M3 BO3MOXHbIX NATW HEBpaLlaTesb-
HbIX CTENEHAX CBOOOAbI, B KOTOPbLIX MOALLMMHUK NPpeAHa3Ha4YeH BblAepXXMBaTb HArpy3Ky, HasblBaeTCs NorpeLu-
HOCTbO BpaLLeHNs. OTO MOHATUE BKITHOYAET B ce65 Nobble CMeLLeHNUs, CBSI3aHHbIE C BpaLLeHNEM NOALLMIMHUKA,
3a UCKINYEHNEM NEepEMELLEHUI, BbI3BaHHbIX TEMMOBLIMW AedopMaLMsaIMm NN UBMEHEHUSIMU Harpy3kn, npu-
naraemomn n3sHe. lNorpeLlHoCTb BpallleHusi npeacTaBneHa B TepMMHaX CMELLEHUS U XapaKTepM3yeTcs OTKIO-
HEeHMEM OT ugeanbHON ocu BpalleHus. Bo Bpawatowemcs noawmnHNKe KavyeHmst NorpellHoCTb BpalleHns
SBNsieTCA creACcTBUEM Hannuusi AUCKPETHON CTPYKTYPbl KOMMMEKTa TeN Ka4eHUs 1 reoMeTpuyeckux JedeKkToB

4
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pasnuUyHbIX BHYTPEHHUX NOBEPXHOCTEN MOALUMMHUKE, KOTOPbIE UCMLITLIBAOT OTHOCUTENBHOE NepemeLLeHne
npu ero BpaLleHun. AT reomeTpudeckme gedekTbl MOryT ObiTb XapakTepncTMkamm (Hanpumep, NorpeLIHocC-
Tbto hopMbl 06paboTaHHON MOBEPXHOCTM), NPUCYLLMMU AeTansM NOALWMNNHUKE, UM MOTYT ObiTb pe3ynbTaTom
AedopMaunv geTanen NoALMNHMKa BO BpeMsi COOPKU MW YCTaHOBKM.

4.4 Bu6pauusa noglMnHuKa

$akTopbl, Bbi3biBaloLLME NOrPELLIHOCTb BPaLLeHWA NOALLUMNHMKA, OYAYT Takke NPOSBNSATLCH B AMHAMUKE
¥ BbI3blBaTb BUOPALIMIO 3NIEMEHTOB NOALUMMNHMKA.

Bubpauus nogwmnHmka Bbi3blBa€TCSH BHYTPEHHUMU NEPEMEHHBIMU CUMaMu, reHepupyeMbiMU NPy Bpa-
LLIEHUW B KOHTaKTaXx TeN Ka4eHUs ¢ AOPOXKaMN KavYeHNs C y4eTOM MHepumm u agemndupoBaHns. BHyTpeHHue
cunbl OyaoyT Takke cO34aBaTbCA MEPeMeHHbIMU BO BpemMeHu AedopMauusMu getanevt noaluvnHuka u
HEeCKOSbKMMM TUNamu CryyYavHbIX NepeMeLLeHN Ten KauyeHus 1 cenapaTopoB U NepPUOANYECKNMU CMELLIEHNS -
MW cenapaTopoB OTHOCUTESbHO Ten KaveHns unm koneu. Bubpauus 6yget obycrnosneHa He TonbKo chopmamu
konebaHn anemMeHTOB NOALUMMHMKA Kak TBePAbIX Ter, HO U 3rnbHbiMu dhopmamm konebaHuii. Bubpaums reHe-
pupyeTcs MOrpeLlHOCTAMM Npu OnpeaerneHHbIX YCOoBUSX, TakMx Kak yacTtoTa BpalleHus v npunaraemas
Harpy3ka. Bubpauus nogwmnHuka MOXeT BNMATb Ha paboTy MexaHW4eckoW CUCTEMbl U Bbi3biBaTb
obpasoBaHmne akyCTUYECKOrO LyMa CUCTEMbI, B KOTOPYH BMOHTUPOBAH 3TOT NOALLMNMHUK.

5 MNpouecc namepeHus

5.1 OCHOBHbI€ NPUHLUIbI U3MEPEHUA

CoBOKYNHOCTb BUOPaLMOHHbBIX NPOLECCOB BCEW KOHCTPYKLMU MOALINMHUKE KaYeHUS NPUMEHNUTENBHO K
Ha3Ha4YeHUsAM HaCTOosLLEero cTaHaapTa OLeHUBaIOT NpuY pa3meLleHmn npeobpasoBartens (Hanpumep, npeobpa-
3oBarens BMbponepeMeLleHnsi, BADPOCKOPOCTU UITM BUOPOYCKOPEHWS) B ONPeLEeneHHOM To4Ke Ha OOHOM U3
KoneL, NoALLUMHMKA UM Ha MEXaHUYECKON YacT! M3MEPUTENBHOIO CTeHAA, KOTOPbI MEXaHUYECKN COEANHEH C
OLHUM M3 KoneL, noAawmnnHmka. JInHmo gencreus npeodpasoBaTens onpeaenstoT No OTHOLWEHWMIO K OCAM NMog-
LUMMNHMKA (HanpuMep, B OCEBOM UIM paguarnbHOM HanpasneHun). MoawnnHuk BpawarT ¢ PUKCUPOBAHHON
CKOPOCTbHO MPM YKa3aHHbIX YCITOBUSIX HArpy>KeHnsi U B TeYEHNe 3aaHHOro NeprMoAa BPEMEHU CHUMAIOT CUrHan
npeobpasoBarensi.

HakonneHHble TakMm 00pa3om AaHHbIE aHANM3UPYIOT AN HAXOXAEHUSA O4HOro nnn 6onee napaMmeTpoB,
KOTOpbIE MCMONb3YIOT ANl XapaKTEPUCTUKM BUbBpaumm.

Mo 3TMM AaHHBIM MOXHO CyaUTb O KA4EeCTBE U3roTOBIIEHUS NMOALLMMHMKA U €ro COCTOSIHUK. TN Habnoae-
HWSA BbIAAIOT AaHHbIe BUBpauum NoALLIMMNHMKA NPY BblOpaHHbIX YCOBUSX U3MEPEHUIA, MOSTOMY MO 3TUM pe3yrib-
TaTaM MOXHO MUWLIb YacTWYHO AenaTb BblBOAbI, Kacawlimecs BMOpauun v wyma npu Apyrux yCrioBusix
akcnnyatauuun. Npouecc namepeHns MoXeT ObITb NPeACTaBEeH CXeMaTUYeCKN, Kak NokasaHo Ha puUcyHKe 1.

5.2 YacTtoTta BpaweHus

5.2.1 WamepeHne BMOpaLMu NOALUMMHWKOB AOIDKHO MPOUCXOAWUTb B AMHAMWKE NPWU HENOABUXHOM
Hapy>XHOM KOJIbLIE UITN MPU €ro NPUHYAUTENBHOM NPOBOPAYNBaHUN 1 NPU BPaLLEHUN BHYTPEHHETO KoMnbLa C
MOCTOSIHHOW YacTOTOW, 3aBUCSILLEN OT pa3aMepa U KOHCTPYKLMM NOALIMMHUKA (CM. CTaHAAPThl HA NOSLMMHUKM
KOHKPETHbIX TUMOB).

5.2.2 Bo Bpems npoBeaeHWs M3MepeHnii 4eCcTBUTENbHAA YacToTa BpaLleHNst He A0IMKHA NpeBbIllaTh
HOMMWHanbHyo YacToTy 6onee Yem Ha 1 % 1 ObITb HUXe ee Bonee Yem Ha 2 %.

5.3 OpueHTauusa ocu BpalweHUsi NOALWUMNHUKA

N3mepeHne BUbpaumm NOALLMMHNKOB A0MNyCKaeTCa NPOBOANTL NPW BEPTUKANbHOWM Ui TOPU30OHTaNbHOWM
ocu BpalleHust. [Mpu ropnaoHTanbHOM ocu BpalleHnst cnegyet UMeTb B BUAY U3MEHEHUE OpUEHTALNN CUTbI
TSXKECTU OTHOCUTENBHO BPaLLaLLErocsi KOMMMEKTa Ten KavyeHnsi. 3TO MOXET MPUBECTU K AONMOSNTHUTENbHOM
BMOpauun, ecrnm HaBeAEeHHbIE KOHTAKTHbIE YCUIUA Ha Temna KayeHusl He OKaXyTCs 3HaunTenbHO Bonblue nx

5.4 Harpyska Ha noAWwuWnHUK

[nsa pocTvxeHns onpeaeneHHbIX KMHEMAaTUYeCKUX YCIOBUWA NPU M3MepeHUn BUOpaumMmn NOALLMIHUKA
AOMKHbI ObITb HarpyeHsl. [punaraemMele HarpysKku AOMKHbI ObITb 4OCTAaTOYHO BbICOKMMU, YTOOLI NpeaoTBpa-
TUTb NPOCKarb3blBaHWE TEM KaYeHNsi OTHOCUTENBHO JOPOXEK KAYEHUS BHYTPEHHErO M HAapY»XXKHOTO Korew, HO He
CTOJb BbICOKMMW, 4TOObI BbI3biBaTh AedOopMaLmio, KOTopas MOXeT MOBNUSATL Ha pe3ynbTaThl.

5.5 Bubponpeo6pasoBartenu

5.5.1 N3amepsemon BenmunHom aBnseTcs pagnanbHas unmu ocesas coctasnsowas Bubpawmm HapyxHo-
ro Konbua nogawmnHuka. BubponpeobpasoBatens npeobpasyet mexaHn4eckune konebaHms B aneKTpuyeckmn
curHan. CneagyeT paccMOTpeTb TPY OCHOBHbIX TMNa BubponpeobpasoBaTenen, BblAaloLWMX CUrHanbl, HOMU-
HarnbHO NponopuuoHanbHble BUGponepemMeLLeHNo, BUOPOCKOPOCTM UM BUBPOYCKOPEHMIO.
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5.5.2 CywecTByeT pasnuune mexay 0eCKOHTakTHbIMM CUCTEMaMM, B YACTHOCTU NPUMEHSIEMbIMW ANS
n3mepeHus BUbponepemeLLeHUs, u gaTunkamm, Ans KOTopbIX HE0OXOAUM KOHTAKT C BUOPUPYIOLLIMM HAPYXKHbIM
KOnbLOM noALuunnHuka. MNpu npuMeHeHn 4aT4YMKOB KOHTAKTHOIo TUMa HeoBXoAMMO MPOSIBMATL OCTOPOXHOCTb
B TOM, 4TOObI OH He OKa3biBar BMsiHUE Ha BUOpaLMo Hapy>XHOTo KorbLia nogLumnnHmka. C Apyro CTOPOHbI, KOH-
TaKT JOIMKEH ObITb JOCTATOYHO XECTKMM, YTOObI OTCREXUBaTbh BUOpaLMio B COOTBETCTBYIOLLEM Anana3oHe
yacToT. [Ansa 4OCTKeHNst 3TOro NOABUXKHbBIE Macchl BUOponpeobpasoBaTens 4OMKHbI ObITb Kak MOXHO MEHb-
we. Ecnu Bubpaunn nepegatoTcs Yepes HAKOHEYHUK Npeobpa3oBaTens, KacatLMNCs HAapPYXHOMO KonbLa Noa-
WMNHWKa, TO crnedyeT MNpUHATb BO BHMMAaHWE MPUCYTCTBME KOHTaKTHOIO pe3oHaHca. PaccmoTtpenue
KOHTaKTHOro pe3oHaHca NpMBEAEHO B NPUITOXEHUMN A.

5.5.3 Bubpauus HapyXHOro KonbLa ABNAETCA CyMMON BOMbLUIOIO KONMMYeCcTBa CMELLEHUIN pasfnNYHbIX
amMnnuTya Npv pasnunyHbix Yactotax. OTaenbHble BbICOKME aMNnnTy bl MOTYT UMETb MECTO AaXKe NPW BbICOKNX
yacToTax (0co6eHHO AN NOBPEXAEHHbIX NOALUUMHMKOB), HO B OCHOBHOM aMNnTyAbl yMEHbLUAKTCS C yBENu-
YEHMEM YacTOTbl Y CHUXKAIOTCH 40 BENNYUMH HAHOMETPOBOIO Anana3oHa Npu HeCKONbKNx kunorepuax. Cucre-
Mam, namepsowum BubponepemeLLeHne, He0BXo0AMMO NMETb O4EHb LUIMPOKNIN JUHAMNYECKUA ANanas3oH, YTo
YCNOXHSIET BblAauy HAOEXHbIX pe3ynbTaToB B AMana3oHe BbICOKMX YacToT. Y BubponpeobpasoBaTenen ycko-
peHns, KOTOPbIE TOXE OOTKHbI UMETb LUMPOKNA ANHAMUYECKMIA AMana3oH, 3TOT AnanasoH 4OCTaTOYHO Nerko
pocTwknm. HegoctaTkoM BubponpeobpasoBaTenen yCKopeHus ABnAseTcs cpaBHUTENbHO 6onbluas noaBux-
Hasg Macca npu uaMepeHum manorabapuTHbIX NOALLMNHUKOB. BubponpeobpasoBaTenb CKOPOCTU UMEET Manyto
NOABMXKHYH Maccy 1 M3aMepsieT OTHOCUTENbHO HEMOABMKHbBIX kKoopAnHaT. OH MOXET MMETb MEHbLUWIA AUHAMU-
YecKkui guanasoH Mo cpaBHEHUIO ¢ BUOponpeobpasoBaTensammu BubponepemeLleHuns 1 Bubpoyckopexus. B
cny4vae Heobxo4NUMOCTUN NEPBUYHBIN CUrHAIN AOIMKEH ObITb Npeobpa3oBaH 3NeKTPOHHbIM cnocobom Ans nony-
YeHWs curHana, NPonopLUMoHanbLHOro opyromy napaMeTpy Bubpauun. CoomHoweHuss Mexoy OuHamMu4ecKuMu
Ouana3oHamu 0rs subporipeobpaszosamerneli subpornepemeweHus, subpockopocmu U 8UbpPOyCKOpPeHUs
rpusedeHnbi 8 npunoxeHuu b.

6 MeTtoabl n3mMepeHunAa n oOLueHKHnN

6.1 N3amepsiemble napameTpbl BUGpauum

6.1.1 N3amepsieMmbiM napaMeTpoM BMOpaUmm, MO YMOIYaHUIO, ABMSIETCHA CpeaHEKBaApaTuyeckoe 3Have-
HMe BUBPOCKOPOCTML.

6.1.2 NamepsaembiMu napameTpamm Bubpaumm MoryT ObiTb CpefHeKBagpaTnYeckoe 3Ha4yeHne Bnopo-
YCKOpPEHUs U Apyrve napaMeTpbl Bubpaumm.

MpumeuyaHue—apameTpbl BUGPaLMM OOMNYCKAETCA U3MEPATb U BblpaxaTb B NIOrapudMUUYecKnX YPOBHSIX
BennumnH (ab), 06s3aTenbHO yKasbiBas UICXOAHOEe 3HaYeHWe BENUYUHBI.

6.2 YactoTtHasi obnacTtb

6.2.1 MapameTpbl BUOpaLMM N3MepsOT B 0gHON v 6onee nonocax yactot oT 20 go 10000 M. Ana pas-
TNINYHBIX TUMOB NOALIMMNHUKOB YCTAHABIIMBAKOT KOHKPETHbIE YAaCTOTHLIE AUana3soHbl.

MpnmedyaHune — Hanpumep, npn nsamepeHnn subpaunmn LWapUKOBbIX pagnanbHbIX U pagnanbHO-YNOPHbIX
noaLwnnHUKOB onpedefieHHOro pasMmepHoro AnanasoHa ana nosioc HU3KMX, cpeaHunx U BbiICOKMX YacToT yCTaHaBMBaloT
cneaywowme npegensl: ot 50 go 300 'y, o1 300 go 1800 'y n o1 1800 go 10000 Ny — cCOOTBETCTBEHHO.

6.2.2 KakanbTepHaTUBHbI UK OOMOSNHUTENbHbIA BapUaHT MPUMEHSIOT OKTaBHbIN, TPETbOKTaBHbIN UK
Y3KOMOSOCHBIN CNeKTpanbHbI aHanu3 Bubpaumm B ykadaHHOM YacTOTHOM AnanasoHe unu ero Yactu. CpegHe-
reoMeTpudecKkmne YacToTbl OKTaBHbIX M TPETLOKTaBHbIX (UITbTPOB BbiOupatoT B cooTBeTcTBUM ¢ FTOCT 12090.

6.3 BpemeHHas o6nacTb

N3mepeHne napameTpoB MMMYILCOB (BCTMECKOB) B cUrHarne BUBPOCKOPOCTU BO BpeMeHHOM obnacTu,
NOSBNAOLWNXCA BCNeACTBME AeDEKTOB MOBEPXHOCTU U/UNK 3arps3HEHNSI N3MEPSEeMOro NoALLUMHMKA, MOXET
paccmaTpuBaTbCs Kak AOMONHUTENbHbIA BapUaHT OLEHKM BUGpaLmm. CyLLecTBYIOT pasfnnyHble MeTobl OLEH-
KM MMNYNbCOB B 3aBUCUMOCTM OT TMMa U cnocoba npuMeHeHns NogLwmnHuka.

6.4 XapaktepucTuku BUbponpeob6pasoBartens u (ounbTpoB

6.4.1 AMnnuTyaHO-4acToTHas xapaktepucTtuka (A4X) anekTpomexaHuyeckoro npeobpasoBarens 4os-
XHa BbITb B Npeaenax, onpeaeneHHbIX Ha pucyHke 3.

TpeboBaHWsi KamNNNTygHO-4aCTOTHOW XapaKTepucTuke npeobpasoBaTtensi, npeacTaBNeHHbIE HAa PUCYH-
Ke 3, OOITKHbI BKIOYaTb KOPPEKTUPOBKY BbIXOQHOMO CUrHarna yCUnTenem.

6.4.2 MakcumanbHOe OTKITOHEHME OT IMHEWHOCTU JOMMKHO ObITb MeHbLue 10 % ans amnnuTyz Bubpauun
Bubpockopocty oT 10 o 710000 mkm/c CK3.

6



FOCT P 52545.1—2006

8000

20

2,5

1,0

|

10 100 1000 10000 X

X — yvacrtoTa, l'y;
Y — BbIXOQHOW curHan/BnbpockopocTb, Ab

PucyHok 3 — Mone ponycka AYX BubponpeobpasoBartens

6.4.3 YyBCTBMTENBHOCTL NpeobpasoBaTensi, cornacoBaHHasi C 3NIeKTPOHHbIM 610KOM, OOMKHa ObiTb
+5 %. YyBCTBUTENBLHOCTL AOMKHA ObITh B 3TUX Npegenax ans scero paboyero gnana3oHa cTaTMyecKoro oceBo-
ro cmelleHus BubponpeobpasoBaTens, ykasaHHOIo B TEXHUYECKMX YCIoBUAX. B cnydae pasnnuus 4yyBcTBY-
TENbHOCTM MeXay OTAernbHbIMKM npeobpasoBaTensamm HeobxoguMo MpeayCcMOTPeTb COOTBETCTBYHOLLYIO
KOMMEHCcaLUuio B 3NIEKTPOHHOM Brioke.

6.4.4 XapakTepucTukm punbTpa aNeKTPOHHOro Oroka AOMKHbI pacnonaraTbCs B peaenax, ykasdaHHbIX
Ha pucyHke 4 (3awTpuxoBaHHas obnacTtb). 3aTyxaHne Nonockl MPOMNyCcKaHWs Ha BCeX YactoTax Hmke 64 %
HWXKHEN rpaHNYHON YacToThl f, N Ha BCex YactoTax Bbie 160 % BepxHen rpaHN4HOn YacToTbl fy AOMKHO
cocTaBnATb He meHee 40 gob.

X

304

504

0,64f, r 1,26 0,8f, f, 1,61,

Yy

X — yacToTa, 'y;

Y — 3aTyxaHwue, ob;

f,y — HOMWHANbHAsA HUKHAS TPaHUYHasA YacToTa;
fg — HOMUWHanbHas BEPXHSASA rpaHnyHas yactoTa

PucyHok 4 — lNone gonycka AYX nonocoBbIxX punbTpoB
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6.5 MeTon ycpeoHeHUsi N0 BpeMeHU

6.5.1 VamepeHne curHana BMOPOCKOPOCTU B KaXKAOW MOSIOCe 4acTOT AOIKHO ObiTb nNpeacTaBfeHo
yCpeOHEHHbIM MO BPEMEHU NOKa3aHMeM 3a nepuog He MeHee 0,5 ¢ oT MoMeHTa cTabunusaumm napaMmeTpoB
BMOpauun, xapakTepuayoLencs ToNnbKo OTAENbHbIMW CyYanHbIMU OTKIIOHEHUSAMW OT CPEAHEr0 3HaYEHMS.

BbI6op KOHKpeTHOro cnocoba ycpeaAHeHUs No BPEMEHMN AOMMKEH AOCTUraTbCA NyTEM AOrOBOPEHHOCTU
MeXay U3rotoBuTenem n notpedutenem. [JByMms TUNMYHbIMI CNocobamm SABRSIOTCS CpeaHEKBaapaTUyeckoe n
3KCMNOHEHLUManbHoe cpegHekBaapaTmyeckoe 3HavyeHms (cm.3.13, 3.14).

6.5.2 CpenHekBaapaTU4ecKoe 3HaueHue v, , (f), MKM/C, BEIYMCNAIOT Mo dhopmyne

t
Ve (f) = (1/T).|‘V2(t’)dt’, (1)
tT

roe T — BpeMsi BbIOOPKU YCPEeAHAEMOrO CUrHana, KoTopoe 4OJMKHO ObITb OorbLUe Nnepnoaa fobon 13 rmaBHbIX
4aCTOTHbIX COCTaBNALLMX 3TOro curHana. ObbIvHO v, , () BepeTca saBpemat=T;
V(t') — BMOPOCKOPOCTb Kak PYHKLINSI BDEMEHM.
6.5.3 OkcrnoHeHuUmanbHoe cpeHekBaapaTNYecKoe 3HaueHne v, ., 5 (f), MKM/C, BbIMMCIIAOT No hopmyre

Va.ck.3

t
(t)= |1/ ) v2)e It @
0

roe T — BPeMs pernakcalmm, KoTopoe A0MKHO ObiTb 6onbLue nepunoaa Nobor 13 rnaBHbIX YaCTOTHBIX COCTaB-
NSIIOLWMX CUrHana;
V,.cx 3 (f) cnenyeT 6paThb 3a Bpems f, 3Ha4nTemNbLHO GornbLuee T;
V(t') — BMOPOCKOPOCTb Kak PyHKLNSI BpEMEHM.

6.5.4 Crabunusaums nokasaHui osmkHa ObITb JOCTUIHYTA B TeUYEeHNE He Bonee 5 MUH OT Havana uame-
peHuii. Ecrnin HEBO3MOXHO AOCTUYb CTabunmsaumm B Te4eHme 5 MUH, N3rotoBuTerb 1 NOTpeOUTENb AOSMKHbI
MPUHSITH COrNacoBaHHOE peLLeHMe O MPOAOIKUTENBHOCTU N3MEPEHUIA.

6.6 MNocnepoBaTenbHOCTbL NPOBEAEHUA U3MEpPEHUN

6.6.1 MN3amepeHus cnegyeT NpoBOANTL B TPEOYEMOM YMNCIIE NONOXEHWI NOALLNMHUKA.

6.6.2 lNpun nprvemke nogwmMnHMKa Hanbornbluee 3Ha4YeHWE, U3 MOJSTyYEHHbIX MPU Pa3HbIX MOMOXEHUSIX,
OOMKHO HAXOAMTBCS B yCTAaHOBIEHHbIX MW B3aUMHO 000pEHHbIX M3roTOBUTENEM 1 NOTpebuTenem npeaenax
ANsi KaX40ro oLeHMBaeMoro napameTpa Bubpauumm.

7 YcnoBusi usmepeHuun

7.1 TpeboBaHuA K U3MepsAeMOMY NOALINMHUKY

7.1.1 MNMoAWwWUNHUKK C 3aN0XeHHbIM CMa304YHbIM MaTepuranom

7.1.1.1 ToaWwnnHUKN € 3anoXeHHbIM CMa304HbIM MaTepuanom (NNacTUYHbLIM, XUOKUM UMK TBePObIM),
BKITHOYAs TUMbI NOALUUMHMKOB C 3aLUUTHLIMU Wanbammn n yniaoTHEHUAMN, USMEPSIIOT B COCTOSIHMM NOCTABKM.

7.1.1.2 HwxenpuBeaeHHble npouenypbl (CM. 7.1.2 1 7.1.3) He NPUMEHSIIOT K NOALUMMHUKAaM C 3an0OXeH-
HbIM CMa304HbIM MaTepuarnom.

7.1.2 YucrtoTa noAgLMNHMKa

Mockonbky 3arpsi3HeHMe BRMsieT Ha BMOpaUMio NOALWMMNHUKA, MOALWMUMHUKMA OOJMKHBI ObITb MONTHOCTBIO
Ou4ULLIEHBI C NPUMEHEHNEM Mep NPeaOCTOPOXHOCTU Tak, YTOObI HE BHECTU 3arpsi3HeHNE 1 He co3aaTb AOMNOSHN-
TENbHbIX MICTOMHUKOB BUGpaLMK.

MpunMeyaHune— HekoTopble 3alWMTHbIE NOKPLITUS MOTYT COOTBETCTBOBaTL TpebGOBaHNSAM CMa304HOro mare-
pvana npv nposegeHun namepexun subpaumm (cm. 7.1.3). B Takom cnyyae HeT He06X0AUMOCTM yAanaTb 3TU NMOKPbITUS.

7.1.3 CmasbiBaHMe NnoALLUNHUKA

7.1.3.1 Tepea namepeHeM NOALLNMHMK HEOBX0AMMO cMa3aTb, UCMOMb3Ys Yka3daHHOE KONMYEeCTBO Mac-
na, 6e3 npucanok, ¢ HU3KOM BA3KOCTLIO B 3aBMCUMOCTM OT TMNa U pa3mMepa NoaLwnnHUKa.

7.1.3.2 Tpoueaypa cmasbiBaHMSA OOMMKHA BKOYaTh 06KaTKy (NpnpaboTKy) B LLENsIX AOCTMKEHUS paBHO-
MEepHOro pacrnpeaerneHnss CMa3odHoro maTepuana B NOALMIMHUKE.

7.2 YcnoBusi okpyXaloLen cpegbl NPy u3amepeHumn

MopWwnnHUKM crieqyeT U3MepsiTb B OKPY>KatoLLIEN Cpeae, HE OKa3biBaloLLEN BIIMSIHUE Ha BUOpauuio noa-
LUMMHWKA, NPY CNeayoLLMX YCITOBUSIX:

TeMnepaTtypa OKpY>KatoLLEero BO3oyXa . ............ o117 °C oo 27 °C;
OTHOCUTENBHAABNAXHOCTb . .. o veee i e e eeenn s 0745 % no 70 %;
aTMOCKEPHOE AABMNEHNE . .. ..o o iieee ceieeeaenn o184 no 106 kla.
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MpwunmedyaHun e — [aHHOe NONOXEHMNE 3aMEHSET CCbINIKY Ha MexayHapoaHble ctaHaapTsl MCO.

7.3 TpeboBaHus K yCTPOMCTBY U3MEPEHUA

7.3.1 XecTKoCTb y3na WUNUHAENS C ONpaBKoOWn

7.3.1.1 KoHCTpyKUMen LunnHaens ¢ onpaBkon, NpUMMEHSEMOro Ans KpenneHus n npuseaeHus Bo BpaLLe-
HWMe BHYTPEHHETO KoJbLia NOALMMHUKA, AOMHKHO ObITb MpegycMoTpeHo, YToObI, KpOME Nepeaaym BpalLaTesnb-
HOro AABUXKEHWS, OH NpeacTaBnsan Obl xecTKyto 6a30ByH0 CMCTEMY AN OCY BHYTPEHHENO KOrbLia.

7.3.1.2 Tepenaya Bubpaumm mexay y3rnom LWnnHAens ¢ onpaskon U BHYTPEHHUM KOSNbLLOM NOoALMIHMKA
B MPMMEHSIEMOM AMana3oHe 4acToT A0SMKHa OblTb HE3HAYMTENBHOW N0 CPaBHEHMIO C BUOpaumel NOALLUNHNKA
(B cny4vae pasHornacui TouHble 3Ha4YeHUs OOIMKHbI COrMacoBbIBAaTLCA MeXAy M3rotoButenem n notpeburte-
nem).

7.3.2 MexaHuU3M HarpyxeHus

7.3.2.1 KoHCTpyKUMen CUCTEMbl Harpy>KeHus, NPUMEHSEMON AN NPUITOXKEHNST Harpy30K K Hapy>XHOMY
KOnbLy NOALUUMHMKA, OIKHA ObITh MPpeayCcMOoTpeHa BO3MOXHOCTb CBOOOAHOro BUOGpMpOBaHMS KonbL,a B pagu-
anbHbIX, YIMOBbIX, U3rMOHbIX M OCEBbIX KONebaHNsAX B 3aBMCUMOCTM OT TUNa NoALwmnnHmKa.

7.3.3 BHewHsAs Harpy3ka, npunaraemasi K nogwunHuKy

B 3aBMCMMOCTM OT TMMOB MOALIMMHUKA M3MEPSIIOT No4 OCEBOW, pagnanbHOM UM KOMOMHUPOBAHHON
Harpy3akon. Harpysky ycTaHaBnmBaloT B 3aBUCUMOCTM OT OCHOBHbIX pa3MepoB NoALUNMHUKA.

7.3.4 Toukawu HanpaBrneHne usmepeHus

TouKy namepeHus pacrnonaratT Ha Hapy>KHOM KOJbLie NOALLMNHUKA. HanpaBreHne namMepeHunst 40JHKHO
ObITb OCEBbLIM UNK paguarbHbIM B 3aBUCUMOCTM OT TUNOB NOALLMMHUKOB.

7.3.5 OnpaBka

LinnmHgpuyeckas NoBepxXHOCTb ONpaBKW, HA KOTOPOW MOHTUPYHOT BHYTPEHHEE KOMbLIO MOALUMMHUKA,
JOIMKHa MMeTb HapY>XHbIN AnameTp ¢ nonem gonycka f5 B cootsetctBumn ¢ FOCT 25347 n MUHUMAaTbHbIE reo-
MeTpUYEeCKMNe NOrpeLLHOCTU. ATO 06eCneUnNT CKOMNb3ALLYI0 MOCaAKYy B OTBEPCTUN MNOALINMHUKA.

7.4 TpeboBaHus K oneparopy

KBanuduumnpoBaHHbIN orepaTop AOJDKEH rapaHTUPOoBaTb NPOBEAEHNE U3MePEHMUsI BUOpaLmmn B COOTBET-
CTBMWM C HACTOSILLMM CTaHAapTOM, a Takke B COOTBETCTBMM CO CTaHA4apPTOM Ha NMOALLMIMTHUKN KOHKPETHOIO TUMna.

8 KanubpoBka n TOYHOCTb U3MEPUTESNIbHON CUCTEMbI

8.1 O6wue cBegeHun
YT106bl rapaHTMpoBaTb CBOEBPEMEHHOCTL KanMbpoBKM N3MEPUTENBHOW CUCTEMbI Nepes NPoBeAeHNEM
N3MepEHUN, criefyeT NPOBOAUTL OKYMEHTUPOBAHHYIO NpoLeaypy KannbpoBKu.
8.2 KannbpoBKa KOMMNOHEHTOB CUCTEMbI
8.2.1 OCHOBHbLIMM 311IEMEHTAMN CUCTEMbI U3MEPEHUS BUOpaLIMM MOALUUMNHNKA, TPEOYLWMMN KannbpoB-
KW, ABNSOTCS:
- MPUWBOA AN BpaLLeHUs NOALINMHUKAE;
- y3en Harpy>xeHusi 4nsi NPUNOXeHNs Harpy3kn K NOALLMNMHKKY;
- npeobpasoBaTenb A51s Npeobpa3oBaHns BUOpaLmm NOALWMNHNKA B 3NEKTPUYECKUI CUTHaT;
- QNEKTPOHHbIV 6ok (yeunuTernb, unbTp, NoKasbiBatoLLee YCTPOUCTBO U T. A.) ANsi 06paboTkm curHana.
8.2.2 Kaxpgas 4yacTb n3amepuTenbHON CUCTEMBI AOMKHA NogaepKmMBaThCs B UICXOAHOM pabo4em cocTos-
HUK ee pabounx xapakTepuUcTUK u BbiTb OTperynupoBaHa nog obycnosneHHble TpeboBaHus. Kannbposka gon-
)KHa BBINOSMHATLCA B COOTBETCTBUM C TPeOOBaHWAMM HOPMAaTUBHbLIX AOKYMEHTOB. [ns Kagon M3 vacten
N3MePUTENBbHOM CUCTEMbI CYLLIECTBYHOT CIieyHoLLNE OCHOBHbIE 31IEMEHTLI KaNMOPOBKU 1 NOATBEPXKOEHUS Tpe-
O6yeMbIx paboymx xapakTepucTuK:
a) NpuUBOAHON y3en:
1) yacToTa BpalleHus WnnHaens,
2) MOrpeLuHOCTb BpaLleHns U cobCcTBeHHas BUOpaLms WnnuHaens,
3) CoCTOsiHME onpaBKuW LUMNMHAENS, HA KOTOPOM CMOHTUPOBAH NOALUUMHMK (MOBpeXAeHMe, KOppo-
3us, AecbopmMauus, nsSMeHeHNe pasmepanT. a.);
b) ysen HarpyxeHus:
1) Harpyska,
2) BbIBEpKa HanpaBieHUs Harpy>xeHus,
3) NonoXeHWe TOYKN NPUNOXKEHNS HArpy3Ku;
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C) npeobpa3soBaTens:
1) 4yBCTBUTENBHOCTb M IMHEAHOCTb aMMANTYOHON XapakTePUCTUKN,
2) aMnnuMTygHO-4acTOTHas XapakTepucTuka,
3) opueHTaums 1 pacnonoXeHue;
d) aneKTpoHHbIV y3en (ycunutens, punbTPp U NokasbiBatoLLiee yCTPONCTBO):
1) ycuneHue n IMHENHOCTb,
2) 4acCTOTHbIE XapaKTePUCTUKM,
3) TOYHOCTb MOKa3aHMs N3MepUTENBHOro Npubopa nnm LM pPOBOro gucnnes.
8.3 TouyHOCTb U3MepUTENIbHON CUCTEMBI
8.3.1 lNpunpoBeaeHUN n3MepeHNn NOAWNNHUKA OOHUM U TEM Xe METOL0M, MPU OAHOW 1 TOW XKe No3nLMn
NOALUUMHMKA, MPY TOM Xe NO0XEHMMN HAapPYXXHOMO KOJbLia U UCMOSTb30BaHNM OOHOIO U TOM0 XXE U3MEPUTESTbHOIO
obopynoBaHua B Npedeniax KopoTKOro NPoMeXyTka BpeMeHN NOBTOPSAEMOCTb pe3ynbTaToB N3MEPEHNS 4Of-
Ha 6b1Tb = 10 % cpegHero 3Ha4YeHNs 3MepseMblX BENUYMH.

MMpnmedyaHwune—TllorpelwHoOCTU B CUCTEME N3MEPEHMUS HE BKIMIOYAKOT OTKIOHEHNS, OTHOCSALLMECS K n3Mepsie-
MOMY NOALUUMHUKY.

8.3.2 [Ing oueHkn npaBunbHOCTU namepenun B cootsetcteum ¢ FOCT P UCO 5725-6 B kayecTBe NpUHS-
TOrO OMOPHOr0 3HAYEHUSA UCMOSb3YIOT Pe3yrbTaThbl N3MepeHuin BUbpaumnmn obpasyoBbIX NApTUN NOALLUMHUKOB,
nonyyeHHble Ha 06pa3LOBON NPMBOAHOM YCTAaHOBKE B akkpeAMToBaHHOW nabopaTtopmmn. OueHKy NpaBuIibHOC-
TU N3MEPEHUNI OCYLLLEECTBIIAIOT MO HOPMATUBHOMY AOKYMEHTY, YyTBEPXKAEHHOMY B YCTAaHOBNEHHOM MOPSAKE.

10
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MpunoxeHune A
(cnpaBo4Hoe)

PaccMoTpeHMe KOHTaKTHOro pe3oHaHca

A.1 Cunanpumxuma

Ecnu nogsmxHas 4acTb BUOponpeobpasoBaTens npwxara K NOBEPXHOCTN HapyXXHOro KonbLa, To cuia npmwxnva
AomkHa ObITb BbilWe ma (m — noABWXHas Macca, 8 — MUKOBOE 3Ha4YeHWe YCKOPeHNs ) AN NPeAoTBpaLLeHNs MoTepu KOH-
TaKTa C HapY>XHbIM KOMNbLOM NOALUMMHMKA.

A.2 KoHTaKTHbIM pe3oHaHCc

KOHTaKTHbIM pe3oHaHC ABnAeTCs CNeACTBUEM TOrO, YTO KOHTaKT HakoHeYHuKa BnbponpeobpasoBaTens ¢ nosep-
XHOCTbIO AENCTBYET Kak NpyXvHa BCNeACTBUE yNpyrocTu matepuana, u3 KOTOporo U3roToBMeHbl KOHTaKTMpYoLLme ane-
MeHTbI. B crnyyae, ecnm HakOHEYHVK 3aKaHYMBaETCS LWapuKOM, CUTyaLns eLle CroXHee, NOCKONbKY KOHTaKT AENCTBYET Kak
MPY>XMHA C NePEMEHHOW XECTKOCTbI0, YBEITMUMBAIOLLENCA C yBETMHYEHNEM Harpy3ku. Yem Gorbliue Moaynm ynpyroctu E4 v
E5 nuyem Gornblue paanyc HakoHeYHWKa BUGponpeobpasoBaTens 1, TeM Bbllle CTaHOBUTCA pe3oHaHcHas YacToTa f. B Tab-
mvue A.1 faHo HECKONbKO MPUMEPOB AN Nonycgepnyeckoro HakoHeyYHnka Bubponpeobpasosatens (E4 = 600 IMla) B
COBOKYMHOCTM C APYrMMW MOABWXHBIMU MaccamMum BubponpeobpasoBaTtens, umetoLwymm obLLyo maccy m, KoTopas npwka-
Ta K Hapy>HOW NMOBEPXHOCTM HAPYXKHOTO KorbLia NoAwmnHuka (E, = 200 Mla) co ctatuyeckum yeunvem F.

Tab6nunua A1—YactoTa KOHTaKTHOro pe3oHaHca

r, MM F,H m,r f, kl'y
1 1 1 9,6
5 1 1 12,6
1 5 1 12,6
1 1 5 4,3

11
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MpunoxeHue b
(cnpaBo4Hoe)

CoOTHOLWEeHNA AMHaAMUYeCKUX Anana3oHoB

B.1 Ha pucyHke b.1 npeacrasneH Tpebyemblini amnnMTygHO-4aCTOTHBIN Auana3oH BUGPOCKOPOCTU U COOTBETCTBY-
oLme eMy aMnnnMTyaHO-4acTOTHbIE AMana3oHbl BUOponepemMeLleHs 1 BUBPOYCKOPEHUS.
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- |
100000,0 ~
\‘\ // |
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\\\\ //
10000,0— <
// \\\\
// \\\\
100004 5 N
P
10004  __ prad "
\\ /
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10,0 >~
| DNy
{/ \\\\
104 7 e
0,10,1 | | ‘I
10 100 1000 10000 My 100000
P\ﬁ
L | - AManasoH B1BponepeMeLLeHUst S, HM;
~J

|:| - AMana3oH BMOPOCKOPOCTH Vv, MKM/C;

1 2
|/) - AMana3oH BMOpoycKopeHus a, Mm/c”.
L

PucyHok B.1
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MpunoxeHue B
(cnpaBo4HoOe)

CBegeHusi 0 COOTBETCTBUU CCbINTOYHbIX MeXrocyaapCTtBeHHbIX CTaHAApPTOB

Tabnunuya BA1

MeXAyHapoAHbIM CTaHAapTam

O603Ha4YeHMe CCbINTOYHOro
MEXrocy1apCTBEHHOro

CTaHOapTa

O603Ha4yeHne N HauMeHOBaHNE CCbIFIOYHOTO MeXayHapoaHOoro ctaHaapTa U yCnoBHOe
0603HavYeHne CTeNeHN ero COOTBETCTBUS CCbIJTOYHOMY MeXrocygapCcTtBeHHOMY CTaHOapTy

FOCT 16819—71

MCO 2041:1990 Bubpauus u ygap — Croeapb (NEQ)

FOCT 24346—80

MCO 2041:1990 Bubpauwms n ynap — Crnosapb (NEQ)

FOCT 24347—80

MCO 2041:1990 Bubpaums n yaap — Crnosapb (NEQ)

FOCT 24955—81

MCO 5593:1997 MoawmnHukm kadeHns — Cnosapb (NEQ)

FOCT 25347—82

MCO 286-2:1988 [Honycku n nocagku no cucreme 1ISO. HYactb 2. Tabnumubl knaccos
CTaHAapTHbIX JOMYCKOB W NpefesibHbIX OTKMOHEHWUI Ha pa3Mepbl OTBEPCTUI U BarioB
(NEQ)

MpumeyaHune—B HacTosweln Tabnuue ycnoBHoe o603HayYeHne cteneHn cooTBeTcTBus ctaHgaptoB NEQ
0O3Ha4aeT HE3KBMBANEHTHbIA CTaHOAPT.

13
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YK 621.822.6:006.354 OKC 21.100.20 re OKT146 000

KntoueBkle crioBa: NOALWMMHUKN KaveHus, BM6paLI,I/IF|, mMeToabl I/I3MepeHMI71
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