DenepabHOE OI0KETHOE YIpPEXKIECHHE
«["ocynapcTBeHHBIH perHOHANBHBIN HEHTP CTaHAAPTH3AIMH,
METPOJIOTHH H HCTbITanui B OMCKO#H o0nacT»

(PBY «Omckuii LICM»)
YTBEPXJIAIO:
DBY «Omckmii LICM»
@-a EYA -
A A.B. Beccoros

Ol TAH g}

~n0 oI

e ATEHT ™
SRETHOE 47

O
e

0
)

3 g
\ o, ot I S /
é‘,\s.,‘*?%@- SA
N LBt e sissts 2P
J"éag*’«rsn PR )

SN W ">

N e W

I'ocynapcTBeHHas cucTeMa obecneueHus eJHHCTBA H3MEPEHHM
ITpeobpasosarenu nbe3o3nekTpuyeckue VO622B01

Metoauka noBepku

OLICM 099196-2020 MII

PA3PABOTYUKMU:

HavanbHuk 0T/1€/1a TOBEPKH H
KaHOPOBKH CPEJICTB H3MEPEHHH
T€OMETPHYECKHX BEIHYHH

OBY «Omckuii [ICM»

/ // // [1.A. MokeeB

Benymmit HHXEHEP 110 METPOJIOTHH
®BY, «Omexuii LICM»

JI.A. BopobneB

r. OMck
2020 .



I'CH. INpeobpasosarenu nbe3oanekTpudeckne VO622B01. Crp.2m35
MeToauka noBepKH OLICM 099196-2020 MI1

Hacrosmas MeTtomuka HOBEpKH pacIpoCTpaHseTCs Ha Mpeobpa3oBaTelH IMbE303JIEKTPHYECKHE
VO622B01 (nmanee mo Tecty — mpeoOpasoBarens), Beimyckaembie ¢upmoii PCB Piezotronics, Inc.
(CIIA), 1 ycTaHABTHBAET METOAMKY MX TIEPBHYHOM M NEPHOIHMYECKON OBEPOK.

HuTepBan Mexay noBepkaMH — OZIHH TOJI.

1 Onepauun nosepkn

1.1 Ilpu npoBeJeHHHM NEPBHYHOH H NEPHOJMYECKOH IOBEPOK BBHINONHSIOT ONEpPaldH,
[IpHBE/ICHHBIE B Tabmune 1.

Tabmuua 1
Howmep TIpoBeneHue onepalmu
HaumMeHoBraHMe onepauuu i TIpH TOBcpxe
MRS MepBHYHOH  NEpHOIHYECKOH
MOBEPKH
BHemnuii ocMotp 7.1 aa na
OnpoGoBauue 72 Ja aa
OnpeneneHue OTKIOHEHHS AEHCTBHTEILHOTO 3HAYEHHS
K02 dHienTa npeobpa3oBaHHa OT HOMHHAILHOIO 3HAYEHHs 7.3 Ja a
Ha 6a3oBoii wactore 100 '
OnpeneneHue HepaBHOMEPHOCTH aMILTHTYAHO-4aCTOTHOH
XapaKTepHCTHKH B IHana3zoHe pabo4nx 4acTOT OTHOCHTEIBHO 7.4 na Ja
Ga3oBoii gacTotsl 100 I'ix
OnpeneneHre HEMMHERHOCTH aAMIUIHTY/IHOM XapaKTepHCTHKH 7.5 i1 HET
OnpeneneHne OTHOCHTEIBHOTO K03 GHIIHEHTa MTONIEPEYHOro 76 i -
npeobpa3oBaHUs )

1.2 Tlpy HamMyuM NHCBMEHHOTO 3asBIICHHA Blajenblla mpeobpasoBaTelei IoOmycKaeTcs
IIPOBE/IEHHE MOBEPKH NpeobpazoBaresieil Ha MEHBIIEM YHCIIE TO/UIHANIA30HOB YacTOT H aMILIATYA.

2 Cpeacrsa noBepkH

2.1 Tlpu npoBeJeHHM NOBEPKH IPHMEHSIOT OCHOBHBIE M BCIIOMOTATENIBHbIC CPE/ICTBA MOBEPKH,
npHBeeHHbIe B Tabmuie 2.

Tabnumna 2
Howmep nyHkTa HavMeHOBaHHe ¥ THIT OCHOBHOTO HJIM BCIIOMOTATE/IbHOTO CPE/ICTBA NIOBEPKH; 0003Ha4eHHE
METOIHKH HOPMATHBHOTO JIOKYMEHTa, PEI/IAMEHTUPYIOILIET0 OCHOBHBIE TEXHUYECKHe TpeGoBaHus i (WiH)
TIOBEPKH METPOJIOTHYECKHE H OCHOBHBIE TEXHHYECKHE XapaKTePHCTHKH CPE/ICTBA MOBEPKH
7.3-7.6 Iosepounas BUOPOYCTaHOBKA 2-10 paspsiia o I'ocy1apcTBEHHOM NOBEPOYHOM CXeME JUIA CPE/ICTB

M3MepeHHIi BUOponepeMeleH s, BAOPOCKOPOCTH, BHOPOYCKOPEHHS H YIJIOBOTO YCKOPEHHS,
yTBepakaeHHo# [pukazom Poccranzapra ot 27.12.2018 r. Ne 2772

6,7 ITpu6op komGuHMpoBanHbii Testo 622 (per. Ne53505-13):
- or- 10 no +60°C; A: £0,4°C;

- ot 10 0o 95 %; A: + 3 %;

- o1 300 0 1200 rIla; A: £ 5rlla

Ipumeyanue — B Tabimiie IPUHATHI clieayromue 0003HAYEHHA:
A — nipeJieJibl IONycKaeMoii abCOMOTHO# NOTPEIIHOCTH M3MEPEHHHA, €IHHHMIIA BETTHYHHbL.

2.2 DranoHBl €JWHHIl BEJIHMYMH, MCIOJB3yeMBIe NpPH IIOBEPKE, JOKHBEI ObITh aTTECTOBAHBI
B YCTAHOBJCHHOM mopsake. CpelcTBA H3MepEeHHH, MCIONb3yeMBle TpH TOBEPKE, NOJUKHBI OBITH
TIOBEPEHBI B YCTAHOBJICHHOM MOPS/IKE.

2.3 JlomyckaeTcs TNpHMEHEHHE AHAIOTHYHBIX  CPEJICTB  IIOBEPKH, O0OECHeYHBAIOIIMX
ONpe/ieieHHe METPOJIOTHYECKHX XapaKTEPHCTHK IIOBepseMBIX mpeobpasoBareneii ¢ TpeOyeMoi
TOYHOCTBIO.

® B Y « O Mm ¢c kK u # o CM »
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3 Tpebopanus Kk KBaJHPHKANHE NIOBEPHTE.IeH

K mpoBezieHHIO MOBepKH JOMYCKAIOTCA JIHIA, Npoliemmue obydeHHe B KauecTBe IMOBEpHTeNei
AaHHOTO BHJA CPEACTB M3MEPEHHWH, M3yYHMBINHE HACTOAIIYIO METOIMKY TOBEPKH H IKCILTYaTALHOHHYIO
JDOKYMEHTALHIO Ha Ipeobpa3oBaTelii H CPECTBA X MIOBEPKH.

4 TpeGoanus GesonacHoCTH

Ilpu nposeneHwH moBepkH coOmozaroT TpeOoBaHHMS 6E30MAaCHOCTH, YCTAHOBJIEHHEIE
B CJIEIyIOIHUX JOKYMEHTax:

-T'OCT 12.1.019-2017 «CCBT. Dnektpobe3onacHocts. ObmmMe TpeGOBaHHS W HOMEHKIATypa
BHJIOB 3aII[UTEI»;

-TOCT 12.2.091-2012 (IEC 61010-1:2001) «be3omacHOCTh 3J€KTpHYECKOr0o 06OpyAOBaHHS
AL H3MEPEHHS, yIpaBieHus | JaboparopHoro npuMeHeHus. Yacts 1. O6mme TpeGoBanms».

- 9KCILTyaTallHOHHas JIOKyMEHTallHs Ha Tpeobpa30oBaTey | CPe/ICTBA HX TIOBEPKH.

S YcaoBus noBepkn

Ilpu npoBeIeHHH IOBEPKH ODKHBI COOMIOAATECS CAEAYIOIIHE YCIOBHS:

- TEMIIEpaTypa OKpy»Kalomero Bo3ayxa, °C ot 15 no 25;
- OTHOCHTEIIbHAs BIIAXKHOCTH OKPYXKAIOIIEro Bo3ayxa, %, He Honee ot 40 o 80;
- atMocdepHoe naBneHue, klla ot 96 no 104.

6 TIloaroroBka k moBepke

6.1 [IloaroramuBator kK paboTe OCHOBHBIE H BCIIOMOraTelbHBIE CPEICTBA IIOBEPKH
B COOTBETCTBHHM C TPEOOBaHHAMH HX IKCIUTyaTAlHOHHOM JIOKyMEHTALIHH.

6.2 IloaroraBmmBaior mnpeobpasoBaremd K paboTe B COOTBETCTBHH C TpeDOBaHHAMH HX
3KCILTyaTallHOHHOH JOKYMEHTAI[HH.

7 IlpoBeneHHe MOBepKH
7.1 BaemH#ui ocMOTp

7.1.1 Ilpu BHeIIHEM OCMOTpE YCTAHABJIHBAOT:

- OTCYTCTBHE  BHIMMBIX  MEXaHMYECKMX  MOBPEXIECHMH  Kopmyca  mpeoOpa3oBarens,
COEIMHUTENILHOTO Kabes | JIeKTPHYECKOTO pa3beMa, KpeleXHBIX IIPHCIIOCO0IeHHH;

- COOTBETCTBHE KOMIUIEKTHOCTH H MAapKHpPOBKH IpeoOpa3oBarels 9KCIUTyaTallHOHHOR
JNOKYMEHTALHH.

7.1.2 Pe3ynpTaThl BHEHIHETO OCMOTpPA CYHTAIOT MOJIOKHTENIBHBIMH, €CJIH TpeoOpasoBaTelhb
COOTBETCTBYET BCEM BBIIIEIIEPEUHCIIEHHEIM TPeOOBaHUAM.

7.2 Onpobosanue

7.2.1 Ilpoeepky pabGotocmoco6HOCTH  mpeoOpaszoBaTens NPOBOAAT B CleAyIOmEH
MOCIIEI0BATEBHOCTH:

- MMOJIKIIIOYAIOT NTpeobpazoBaTelb K NOBEPOYHON BHOPOYCTaHOBKE;

- ClIeTKa IOCTYKHBas IO Kopmycy npeoOpa3zoBarens, KOHTPOJHPYIOT MOKa3aHHsA ITOBEPOYHOH
BHOPOYCTaHOBKH.

7.2.2 Pesynprarhl onpoOOBaHHS CYHTAIOT MOJIOKHTEILHBIMH, €C/IM NMOCTYKHBAHUA O KOPIYCY
npeobpa3oBaTelis peruCTPHPYIOTCA 110 TOKa3aHHWsIM ITOBEPOYHOH BHOPOYCTaHOBKH.

® B V¥ « O M ¢ K H ¥ O CM »
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7.3 OnpejeneHHe  OTKJIOHEHHS  /JeHCTBHTEJLHOI0  3HAYEHHS ko3¢ Ppunnenra
npeobpa3oBaHHs 0T HOMHHA/ILHOIO 3HA4eHHs Ha 6a3oBoil yacTore 100 'y

7.3.1 OnpenencHue OTKJIOHEHHS JCHCTBHTENBHOIO 3HAaYeHHs Kod(HumenTa npeobpasopanus
OT HOMHMHAJIBHOTO 3Ha4YeHHs Ha 0a3zoBoi 4actore 100 ['m mpoBoasT Ha MOBEpOYHOH BHOPOYCTAHOBKE.
Ha BubpocTtenzie Bocpor3BoasT BUOpockopocTs ammummTy o 10 mm/c Ha 6a3oBoit wactore 100 I'm.

7.3.2 lefictBuTenbHOE 3HaueHHE Kodddummenta npeobpasoBanus K, MB:M "¢, onmpenensior
no opmye:

— Usux
T Vgye10~3 (1)

rne  Ugy,y — 3HaueHHe HanpshKeHHWs Ha BRIXOJe npeobpaszosaress, MB;
Vix — 3HaueHHe BHOPOCKOPOCTH, 3a/laHHOE Ha MOBEPOYHOM YCTAHOBKE, MM/C.
7.3.3 OTtkioHeHHE  JEHCTBHTENBHOrO  3HadeHus  ko3pduumeHta  npeoOpazoBaHHS
OT HOMHHAJILHOTO 3Ha4YeHHs Ha Oa3oBoit wactore 100 I'n 6K , %, onpenensioT no popmye:
Ki—K,
6’( A s 100 %, (2)

A
rae K, — neHcTBHTEIbHOE 3HaYeHHE Koatbcbmmen'ra npeobpa3oBaHus npeodpaszoBares, MB-M ¢

K, — HoMuHaNBHOE 3HaYeHHe Koddduimenta npeodpasopanus npeobpasoparens (K, = 3937),
MB-m .

7.3.4 OTKIOHEHHE JNEHCTBATEIBHOIO 3HA4YCHHA ko3 dunuenta npeobpazoBaHus
OT HOMMHAIBHOIO 3HaueHHs Ha OazoBoit wactore 100 I'i He AO/KHO NpEBHINATh YCTAHOBICHHBIX
npeznenos £ 10 %.

7.4 Onpenenenne HEepaBHOMEPHOCTH aMILTHTYAHO-9aCTOTHOH XapaKTePHCTHKH
B IHana3oHe pafo4YHX 4aCTOT OTHOCHTEALHO 6azoBoii 9acToTnl 100 I'n

7.4.1 Onpenenenre HEPABHOMEPHOCTH aMIUIMTYAHO-Y4CTOTHOM XapaKT€PUCTHKH B JHANA30HE
paboYnx 9acTOT OTHOCHTENBHO 6a3oBoi wacToThl 100 'l MPOBOAAT Ha MOBEPOYHOH BHOPOYCTAaHOBKE
HE MEHee 4YeM INpH JEeCATH 3HAYEHHAX 9acTOT, HAXOMAAIMXCSA B mpejienax pabodero auanas’oHa 4acToT
WIH B HENPEPHIBHOM crekTpe 4acToT. OOs3aTe/IbHO HAWYHE HHXKHETO M BEPXHEr0 3HAYEHHH 4acToT
pabouero Auanasona. AMILUIMTY/1a BAOPOCKOPOCTH JoJDKHA ObITh He MeHee 10 Mm/c.

Ilpumeyanue — Ha yacmomax, 20e mexHu4ecku HeB03MOICHO NONY4UMb YKA3AHHOE 3HAYeHUe
eubpockopocmu, Kko3guyuenm npeobpazoeanus onpedenslom npuU 3HAYEHUSX eubpockopocmu,
00CIMUdICUMBIX 018 6UOP06036YOUMens.

7.4.2 HepaBHOMEPHOCTh AMIUIHTYAHO-YaCTOTHOH XapaKkTePHCTHKH B [Hana3oHe padoumx
4acTOT OTHOCHTENBHO 6azoBol wactotsl 100 I'n y;, % (aB), onpenensror no dopmyaM:

Kaiz%a . 100 %, 3)

Ywi=

ase = 20-1g(%25), @

rie K, ; — 3Hauenne koddpoumenta npeoGpazonaan npeoOpa3oBares Npy i-OM 3HAUYEHHH 4acTOTBI
(onpe,uemlemoe o ¢opmynam (1) u (2)), MB- M

K, — neiictBuTenbHOE 3HauYeHHE KO3 duumMeHTa npeoﬁpa303afma npeobpa3oBarens Ha 0a30BoMH
4acToTe 100 ' (ompenenexnHoe mo 7.3 HacTosmIeH MeTOAMKH), MB- M'c.

7.4.3 HepaBHOMEPHOCTh AMIUIMTYJHO-YACTOTHOW XapaKTEPHCTHKH B JMana3oHe pabounx
4acTOT OTHOCHTENLHO Oa3zoBoi 9acToTsl 100 I’ He HomKHA NpeBbIIaTh YCTAHOBIEHHBIX MPEACIIOB:

- B qMana3one pabogrx gactot oT 4 1o 4500 I'u, % +10;

- B Hana3oHe paboumx yactot ot 3 xo 9000 I'u, 1b & 3.

® B Y « O M c K H # O C M »
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7.5 Onpenenenne HeTHHEHHOCTH AMILTATYAHOH XapaKTePHCTHKH

7.5.1 OnpeneneHne HeIWHEWHOCTH AMIUIMTYIHOH XapaKTEPHCTHKH MPOBOJAT Ha MOBEPOYHOM
BHOpOyCTaHOBKE He MEHee 4eM B IITH TOYKaX JHana3oHa H3MEDEHHH, BK/IIOYAs BEPXHHH W HIKHHM
npezenbl. J{ns onpejeieHHs HEJIMHEHHOCTH aMIUIMTYAHOM XapaKTEePHCTHKH IpeAnoyTHTeNbHa GasoBas
gactora (100 I'u). ITpu HeBO3MOXHOCTH 3ajaHHs TpeOyeMBIX 3Ha4eHHH BHOpocKopocTH Ha 6a30BOH
YacTOTE HEJIHHEHHOCTh AMILUTATYJHOM XapakTepHCTHKH ONpeJelsioT Ha OJHOH M3 49acToT,
NpHHAIeKaIe# pabodyeMy amMana3oHy dYacToT mpeoOpa3oBarelid, Ha KOTOPOH BO3MOXHO 3a/laHHE
TpeOyemMoro 3Ha4yeHHs BUOPOCKOPOCTH.

7.5.2 HenuHeHHOCTh aMILTMTYTHOM XapaKTepUCTHKH &;, %, OTpe/IeNsioT no Gopmye:

8 ="AE2.100 %, (5)

A
rne  K,; — 3Hadenume kod{duumenta npeobpazoBamus npeoOpasoBaTens INpH i-OM 3HAYCHHH

BuOpocKopocTH (onpeznensemoe 1o Gopmynam (1) u (2)), MB-M ' c:
K, — neiictButensHoe 3HaueHHe Kodbduumenta npeobpasopaHus npeobpasoBarens Ha 6a30BOH
gactote 100 ' (ompenenenHoe 1o 7.3 HacTOSIIEH METOIUKH), MB-Mc.

7.5.3 HenuHeHHOCTh aMIUTMTYJIHOM XapaKTEPUCTHKH HE JIOJDKHA IMPEBHINATh yCTAHOBJICHHBIX
npenenos + 1,0 %.

7.6 OnpenejieHHe 0THOCHTEJILHOr0 K03 (GHIHEHTA MONEPEIHOro NPeodpasoBaAHH

7.6.1 Omnpeenenre OTHOCHTEIBHOrO K03(QHIIHEHTa MONEPEYHOr0 NpeodpasoBaHus MPOBOIAT
Ha MOBEPOYHOH BHOPOYCTAHOBKE.

7.6.2 Tlpeobpa3zoBareis 3aKpEILISIOT Ha YCTAHOBKE TaKuM 00pasoM, 4yT00BI H3MEPUTEIbHAA OCh
npeoOpasoBarensi, Ui KOTOPOH ONPENENSeTcs OTHOCHTEIBHBIH K03h(QHIHEHT MNONEPEeYHOro
npeo6pasoBanus, GUIa NepIEHAMKY/ISPHA OCH BUOPOCTEHAA.

7.6.3 TlocnemoBaTeqbHO TNOBOpaYMBas mpeobpa3oBaTelb BOKPYT H3MEPHTEIBHOH  OCH,
JUIs KOTOPO# ONpeeNsAeTCs OTHOCHTENbHBIN KO3QQHUIMEHT NONEPETHOro npeobpasoBanus, Ha yrisi 0%
30°: 60° 90°; 120° 150°; 180°; 210° 240°; 270° 300°; 330° ©3MepSIOT B KaXKIOM IOJIOKCHHH 3HAICHHA
BBIXO/IHOTO CHIHAJIA.

7.6.4 W3mepenus npoBomsaT Ha Gaszomoit wactore 100 I'm m mpu 3HA4YEHAH aMILTATYIBI
BHOpocKopocTH He MeHee 20 MM/c.

7.6.5 OrHocuTenbHBI Kod(pdummenT mnonepeuroro mnpeobpasosanus Ko, %, ONMpEAeIIOT
no Gopmyne:

_ _Umax
Kon = 5o - 100 %, (6)

rne  Upgyx — HauboONbIIEE 3HAUCHAE HANIPSDKEHUA HA BBIXOMIC npeobpaszoBartens, MB;

V, — 3HaueHHe BUOPOCKOPOCTH , BOCTIPOM3BOIAMOE Ha TIOBEPOYHO# BHOPOYCTaHOBKE, MM/C;

K, — nefictutenbHoOe 3HaueHHe Kodb@uuuenta npeobpasoBanus npeobpazosarensi Ha 6a3oBoH
gacrore 100 'l (onpeaenennoe 1o 7.3 HACTOAIMEH METOMKH), MB-M-c.

7.6.6 OTtHOCHTENBHBIE K03()(UIMEHT mONepedHoro npeobpa3oBaHus HE JODKCH NPEBBINATH
ycranosjenHoro npezena 5,0 %.

8 Odopmiaenne pe3yJbTaTOB NOBEPKH

8.1 Pe3y/bTaThl MOBEPKH OOPMILIOTCS IPOTOKOJIOM MOBEPKH CBOOOTHOH bOopMBEL

8.2 TIlonoXuTeNbHBIE pe3yIbTaThl MOBEPKH OGOPMISIOTCS CBHACTENBECTBOM O IOBEPKE
yCTAaHOBIEHHOTO obpasma. B CBHJETENBCTBE O NOBEPKE YKa3blBAIOT JAMANA3OHEI HaCTOT M aMILIHTYL,
B KOTOPBIX IIpH IOBEpKEe OBUIO YCTaHOBIEHO COOTBETCTBHE npeobpa3oBaTeieil yCTAHOBICHHBIM
TpeOOBaHUAM.

8.3 OrtpHuaTenbHBE PE3yNbTAThl NOBEPKH OQOPMISIOTCH H3BEIICHHEM O HENPHTOAHOCTH
K IPHMEHEHHIO YCTAHOBJIEHHOTO obpasia.
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