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HIPEOBPABOBATEIN HEPEMEILEHMS TOKOBUXPEBBIE
CEPHHM WK-142K
¢rupabl "Shinkawa Sensor Technology. Inc.”, Sinonus

METOJIHKA TTOBEPKH

Bsenena s neftersue ¢
L 2014 r.

Hacrosimas MeToAHKa pacnpoctpansercs Ha NpeodpasoBaTe I epeMeieHns TOKOBUXPEBLIE
cepun WK-142K (zanee npeobpasosatenu) dupmst "Shinkawa Sensor Technology, Inc.", SAnonus u
YCTAHABIHBACT METOMMKY HX NEPBHHHON H HEPHOANUCCKON NOBEPOK.

Hiurepsat memay nosepkamu | roa.



I Oniepaiin nosepk

L1 Tlpn aposeiacHuy HOBEPKH 1peodpa3osareneil SpOIHMOT CASAVIOUHE CGIIEpaliiy, YKa3aH-
HBIC B Tabnune 1.
Tadanna 1

Hamvmenosanane onepanmns Homep OGs3aTeIbHOCTE IPOBEICHHSA
H}"}{K"l'a Oi'ii‘fp;'li.i[ril-d IIPH II_GBCPKL:%.
NCPBUYHON | HepHOLN-
HEeCKOH
E = S— SRS— 2 4 S
Buemnuii oemorp = eSS b Ha Ha
2l o TS S U S o e . e
OnpeacieHne OTKIOHCHKS JCHCTBHTEALHOTO IHabCHUH 7.3.1 Ha Jla
koappuunenta upeobpazoBanius npeobpazosarens ot ,
HOMMHAIBHOIO SHAYECHUA |
Onpenesnenne AONYCKaeMOH OCHOBHOM OTHOCHTCIbHOM 7.3.2 Ja Ha "
NOTPEIIHOCTH Npeobpa3oBaning e
Onpesenerine HeaMHEHHOCTH aMIUIMTYANOR xapakTte- | 7.3.3 Ha Ha
pHCTHEH (aaaee - AX)
OnpeaeneHne HEPABHOMEPHOCTH HACTOTHOI Xa- 734 Ha Ha
pakTepucTuky (1atee - YX) | |

2 CpeacTsa HOBEpKK

2.1 Ilpu npoBeeHHH HOBEPKH HEOOX0MMO HPHMCHATD OCHOBHBIC H BCHOMOTETE/IbHBIC CPeACTBa
HOBEPKH, NPHBCACHHBIE B Tabiauue 2.

B Tabnuua 2
Homep HauMeHOBAHHE W THII OCHOBHOIO M BCHOMOIATEABHOIO CPEACTBA NOBepKH. 0003Ha-
HYHKTA 110~ HCHHE JIOKYMCHTA, PCLIaMCHTHPYIOWETO TEXHUYCCKHE TPeOOBAHNS H (H/IH) METPOIO-
BEPKH FHYCCKHE H OCHOBHBIC TEXHUUYCCKHE XAPAKTEPUCTHKH,
7.3 [osepounas BuGpaLHoNan YCTaHOBKA B cooTseTCTEHN ¢ MH 2070-90;

| Myabrumerp undposot Agilent 34411A (norpeminocts = (0,015 % or orcuera +
0,0004 % o1 BepxHero npejena aanasonal).

2.2 Jlonyckaeics npHMeHsiTs APYIUE CPeACTBA MOBCPKH, VAOBACTBOPSIOUIHE TpefoBauiM 1o
NOrPEIHOCTH, YKA3aHHBIM B Tabaune 2.

3 TpeGoBanus K kpasupuxauun nosepureeit

3.1 K nosepke A0MyCKalOTCS M4, ATIeCTOBAHNbIC N0 MeeTy paboTel B COOTBETCTBHH ¢ NpaBiia-
v [P 50.2.012-94, npoweauine oSyuenue 1 HMEIOUNE CBHACTENLCTRO H ATTECTAT HOBEPHTENA.

4 Tpetoanus Ge3zonacRocTH
4.1 Tlepea npoBeieHHEM HOBEPKM CpeacTBa HOBCPKH. BCHOMOTATSABLHBIE CPEACTBA JAOJUKHLL
HMETE HAACKHOC 3a3eMIICHIE, NOBEPAEMBIH 1PeoOPATOBATENL 10KEH ObITh OArOTOBACH K pabore B
COOTBCTICTBHH C PYKOBOACTBOM 110 KCILIVATALIMN.
5 Yeaosus nposesenns nopepKH
5.1 Tlpu npoBeacHUY MOBEPKH HOIKHBI BLITH COBITIONCH bI CACAVIOIIKE YCIOBHS:

- IEMIEPATYPA OKPYKAOUIET O BO3IYNA 2r5%
~OTHOCHTILHAA BIGKHOCTH 60 £20 %




“ATMOCPEPHOE JaBICHHE 101 x4 xila
-HAHPARCHNC HCTOMHHKA NHTAHMSE [HOBCPACMUTO 1};}{46{.};}21 AUTKHO COOTBCTCTBOBATE
FHAUCHHIO, YRA3GHHOMY B TEXHHYECKOH AOKYMOHTAUMHE Ha 2707 llpliﬁ()p

6 HoAroroBKa K NpOBEACHUIO NOBEPKH

0.1 Toarotoska K NMOBEPKE YTATORNBIN, NOBCPACMBIX U BCHOMOTATEIbHBIX CPEACTB, & TAKWKe
KPEIACHHE (YCTAHOBKA) STATOHHBIX H MOBEPHEMbBIN npeodpazosareich Ha noBepoUHON BUOPOYCTAHOB-
Ke JI0/DKHBE COOTBETCTBOBATE TpeboBannay HJ1 na uux.

6.2 Toxopuxpesoii npeo0pazosareih YCTAHABIMBAIOT B CHEUHANLHOM ACPIKATENE HA PACCTOAHUM
or 1.2 20 1.5 mm Han oOpasuom MeTata, 3akpeiicHnsiv Ha pabouem subpocrose. Jlepkareis sakpen-
A%10T Ha Kopuyee suOpatopa kiaeem "Huakpun”, "Superglue” HiiH ¢ HOMOIIBIO Pe3b00BOTO COLTHHCHU.

Hpumeuanune: Jls nopepkn TokoBHXpeBoro sulponpeobpasosarteis H3roTapIuBaioT obpasey B
(popme ancka ToaumHOR 01 6 10 § MM 1 HamMeTpom o1 13 10 30 MM, BLITOIHEHHBIH M3 MeTanaa TO
KC MApKH, W3 KOTOPOH M3TOTORICHA KOHTPOAUPYEMAs NPCOOPAsOBaTeICM OBSPXHOCTE (Hanpumep,
CTazb Basia poropa TYpOrHbL! KK rerepatopa). Cricunaishpie ipucnocodaenis 1 006pasell 118 HOBEPKH
NOCTABAAET 3AKa3UMK BMECTE C NOBepHeMbIM IPUOOpoM. B 3TaaoHubi npeobpazoBareib HAXOIHTCS
HA BEPXHEH NOBEPXHOCTH padoyero ¢roaa BUOPOBOIOYARTEIA, TO MCTALIHYCCKHA AMCK YKPCILIAIOT Ha
BEPXHEH NOBEPXHOCTH TOr0 BUOPONPEOOPA30BATEIs ¢ HOMOLIBIO BBIICYKAZAHHBIX KIE€EB HAH peibbo-
BOTO Coetanenns. Eciam sTanounsiii npeodpasoBateie HAXOMUTCH HA HEXKHEll noBepxnocty padouero
croa BUOPOBOIOY AMTEA, TO METANIMYSCKHIT AHCK YKPETIIIOT HENOCPEACTBEHHO Ha padoveM crone
BOpoBO3OY T,

7 Hposesenne nosepku
7.1 Buewnuit ocmotp
[lpu BrHeHEM 0cMOTPE 10MBKHO BbITE YCTAHOBICHO COOTBETCTBHE NPeodpasoBaTens CieAYIOUHM
TpeboBaHUAM:
- OTCYTCTBHE MCXAHHYCCKUX NOBPEKISHHH KOPNYyCa, COSAMHNTEIbHBIX KaleneH H coeauuuTe-
fCH, MOTYLUHX NOBACHD 33 OO0 BRIXOI W3 CTPOS noLiexaumx nosepke CH:
- HAAHYHE KOHTPOALHBIX MI0MO. COOTBCTCTBHE KOMIUIGKTHOCTH W MAPKUPOBKH TpeOOBAHNAM,
yeranosienubiv B HJL
= OTCYTCTBHEC BHAHMBIX 4CDEKTOB Pe3L00BLIX COSIMHCHMA.

B ciyuae HecooTseTCTBUA NPeoOpas0BaTein X0t Obl 0AHOMY M3 BbILEYKAIAHHBIX TPeCOBAHUI
HX JIPH3HAIOT HENPHIOAHBIMH K HPHMCHCHHIO, NOBEPKY HE NPOBOAST H BBUIAIOT M3BEUICHHE O HENpH-
FOHOCTH € YKA3AHHEM [PHYKH.

7.2 Oupobosanne
7.2.1 ColupatoT exemy H3MepeHuil, HPEACTABACHHYIO Ha PHCYHKE |
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| - Karyluka noBEpsIeMOro tpeolpasosares;

2 - 91EKTPOHHAN HacTs npeobpasosatens (IPOKCHMETD):
3 - Guok nranus npeoSpasosares:

4~ MYALTUMETP UMPPOBOITL:

3 - CTANLHAEN NIACTHHA!

6 - s1asonHbIi NpeoGpazoBaTCib;

7 = COrNacyioUIMN YCHARTED,

8 - 2AEKTPOHHBII BOALTMETD:

9 - BuOpocTEH:

10 - yeHauTess MOIHOCTH,

1 - HU3KO4ACTOTHEIN reneparop:

6 + 8« TAIOHHBII BHOPOMETD:

9+ 11 - nosepounas subpoycranoska no MU 2070-90.

7.2.2 BRIIOYAIOT U MPOTrPeBAIOT NPHOOPHI, NOAKOT HANPIIKEHHE OT IeHEPATOpPa uepes yoH-
JUTCIL MOLHOCTH Ha BIiﬁpOCT@HQ. IIABHO YBCAHMHBAKYYT HAHPHMKCHHC OT reﬁcparopa A0 Tex noep, noKa
CHIHAA HA BBIXOAC MOBEPACMOTO NPCoOPA3OBATENs HE NPEBLICHT YPOBEeHD oMex Ha 20 ab, 4ro caykur
KPUTEPHEM HEHIPABHOC TH peobpasosareis,

7.3 Onpesaeiierne METPOIOTHYCCKHN XAPAKTEPHCTHE

7.3.1. Onpeaenenue OTKIOHEHHS ACHCTBHTCABHOIO sHauenns koopuunenta npeoOpazoBanus
npeodpazosarelis OT HOMHHATBHOIO 3HAYCHHS.

Koauuuent npeobpasosanus npeodpasopatesis ONpeaeisior Ha thuxcuposannoil {6a3080it)
dacrore 100 't u 3pavennu pubponepemeliens He Menee 0,3 BepXHEro npeacia AHANazoHa wimepe-
IS, '

B coorsercrsuu ¢ H/| Ha npeobpasosatenn yCTaHABIMBAIOT BOBAYILIHBI 3a30Pp MEAKAY ILIaCTH-
HOM 1 IIPEODPAIOBATEICM, BRAIOUAIOT H IPOIPEBAIOT IPHOOPDI.

Bocuponssoast ykasaHHbIe 3HAUCHHS BUOPOHEPEMEIICHYS 1 HACTOTHI U H3MEPAIOT HANPAKECHUE
Ha BbIXO/E Npeobpasosates. '

Hercrsurensoe swavenne kodpduunenta npeodpasosanna npeodpasoBaTens OnpeieIsion no
dopmyne:

oLl (1)

Ky pelictBurennnoe snavenue kosdduunenta npeodpazosanus fpeobpasoBsaTens;

U yore - NOKA3AHMS MYJIBTHMETPA Ha 5a30B0H YacToTe:

S - 3Hauenue pubponepeMeiieH s, BOCHPON3BONMOE HOBEPOUHONR BHOPOYCTAHOBKON. MKM.

Kospduunenr npeobpasosanns npeobpasosateis. HMEIOUIEro BbIXOAHOM YHUQUUKPOBAHHEBIA
CHIHAT HOCTOSHHOIO (HEPEMCHHOIO) ToKa, Ko, Olpeaeasior no gopmyie:

(2)

riae
1, - w3mepenuslii TOK;
1, - TOK myma. MA;
S - 9Ta10HHOE 3HaveHe PHIHICCKON BETHYHHE] BUOPOIICPEMELICHHA.

Oraonenne KovpuimenTa npeolpasosanis npeobpaioBaTe s 0T HOMUHATLHONO JHAYCHNA, O,
% onpeAeantoT o Gopmyie: '
: Kok
8 === 100% 3

-

i &




e
K, ~ HOMHHANILHOE 3HAYCHHE ko uienta npeodpazosarns;

Hoaydennoe 3HateHHe MAKCHMATHHOTO OTKIOHCHHS KOMpPHLICHTE HPeODPAIOBAHI 0T HOME-
HAIBHOTO SHAYCHIN HE M0/UKHO IPEeBLILIATE SHAYCHMA, YKazannoro B HJL s o1oro tHna npeobpasosa-
Tens.

7.3.2 OnpeaenieHue 10MyCKkaeMoil OCHOBHON OTHOCHTELHOM HOrpetnocTy apeobpasopanns,

Onpenenenne JonyckaeMoll 0CHOBHON OTHOCHTENbHOM AOrPELHOCTH HpeoldpasoBatus npose-
CTH TIPH [OMOLIM CHELMATLHONO NPHLHOCOBACHUA. B KOTOPOM 3aKPEsiOT tipeobpasoparein. [pu no-
MOLIM MHKPOMETPHUECKOH FOMI0BKH YCTAHOBUTE NEPROHAMATLHBI HOMUHAILHBI 3A30p MEKIY TOPLHOM
peodpasoBate/is ¥ AHCKOM, 3aKpPerUIeHHBIM HA MHEPOMETPHUCCKOM BHHTE (B COOTBETCTBHH € TEXHH-
YCCKOH nokymenTatitedt). Ilpu noMoum MyasTHMerpa HIMCPHTD 3HAYCHHC BBIXOAHOIO HANPsKCHHI
{TOK4) npecdpasoBarens.

[pn nomomm MUKpomMerpudeckol roaoski HEPEMCLUATL JMCK B TY M APYIYIO CTOPOIbI OT HO-
MHHAILHOTO HON0KeHna. Mamepenus nposect 0Py 3HaueHuEx nepemewenns 10, 30, 50, 75 u 100 %
OT BEPXHEID 3HAYCHHS JIHAITA30HA OCeBOro HCPOMCILICHIHA . B kwkion touke H3IMCPHTE 3HAUCHHS
HANPAKEHUA (TOKA) HA BLIXOJC Npeobpazosarens NpH NOMOLIH MYJIBTHMETPA.

JleficTBuTensHOE IHAUCHUE HIMEPSEMOTO HECPEMCILICHMSA OHPEACINTL NO dopMyae:

S, = K. -U, (4)
rae

Ulers — NOKA3AHUS MYy ILTUMETPA (HAIPIKCHHE HAM TOK) HPH 3AJ8HHOM HePeMEUICHHN,

Onpesenenie I0NyckaemMoi 0CHOBHON OTHOCHTE ILHON NOrPEHHOCTH 1PeodpasoBaHns npose-
CTH [0 (hopmye:

(3)

rae
Ss— ACHCTBUTEABHOE 3HAYCHUE H3MEPACMOTO HEPEeMEILIEHNA;
Sy~ 3a1aBAEMOE NPH HOMOILM MHKPOMETPHYCCKON TOMOBKH 3HAYCHUHE [EPeMeleHHs.

Honyuennoe snauenue AOUYCKACMOR OCHOBHOH OTHOCHTENBHON HOTPEITHOCTH npeodpasosy-
HHSL HE J0KHO HpeBbiliath + 8 Y6

7.3.3 OnpeaencHne HeAMHEHHOCTH AMILIHTY AHON XapaKTepHeTHKN npeobpasopareis.
HenHeHHOC TS aMIIHTYHON XapaKTepHCTHKNA (AX) npeoSpazoBare/s ONpeaeIsioT HA OAHOI
H3 4ACTOT pabouero AManasoHa (Heaecoobpasto - Ha GaszoBoil HACTOTE) HE MEHEE, YeM B ISTH TOYKaX
AHANAIOHE aMIIHTYL. coorsercreyiomux 10, 30, 50, 75 u 100 % or BEPXHEIO 3HAYEHHS AHANasoHa
HIMEPeHUA BHOpONCpeMELIeH .
Bocnpoussoasr ykasanubic suayenus BHOPOHCPEMCLICHIS H YACTOTHI | HIMEPSIOT HaNpsKe-
HHC Ha BhIxoJe npeoOpaszosarens. Heauuelinocers AX 8, B HPOHCHTAX ONPeACISIOT 1o opmyie:

Kak.
- m W a00s (6)

rie
K, - snavenne xoadhdunncnra (PCOBPASOBARUSA HPH 7-0M JHAUCHNH BHOPOICPEMEIICHIA;
Kep- cpeamnee sHauenne KOpduittenta npeodpazosanus,



rae
1 = YHCIO HIMEPCH .

Honyuennoe sHavcHue MaKCHMAIBHON HeAMHeRHOCTH AX npeodpasoparens He JOIKHO NPEBbi-
aTh sHaveHns 6.3%.

7.3.4 Onpesenenue HepasHoMepHocTH X npeodpazosare.is.

Hepasnomeprocets UX npeoSpasosarens onpeaesor OpAMbIM BHOPALMOHHBIM CHIOCODOM Ha
uKcHpoBanHbIX YacToTaX, coorercrByommx 10, 30, 50, 75 u 100 % ot BEPXHEIO 3HAYCHHS JHANA30-
Hd H4CTOT, HPH NOCTOSHHOM SHAUCHUM BOCHPOH3BOAMMOIO BrGpoNepeMenienns. 3uavenue BuOpone-
PCMCUICHHS. NPH KOTOPOM ONPeAesion HepaBHOMepHOCTL UX. uenecoolpasio NoiIepiHBaTh Ha
ypoBHe 0.3 sepXHero npedeta AHanaona HiMepeHus.

Brumouatot u nporpesaior npuGopsi. BocnpousBoist HOCTORHHOS HAYCHHE BHOpONEpeMeLICHHS
HA PA3HMHBIX 9aCTOTax, PHKCHPYS HA KUKAOH HaCTOTE BBHIXOAHON CHIHAA HpeodpasoBaTes 0o noka-
SAHHAM MYIbTHMETPA.
Hepasnomeproets UX npeoGpasosarens y; B npouenTax OIpPeACIOT 110 PopMyie:

(& .
y, =t L 1000 (8)
& T
rie
U, - noKasauus My IbTHMETPA Ha i-0f qactore:
Uy - noKasanud MyasTaMeTpa na 6a3oBofi Hyacrore,

Hoayvuennoe snadenne MAKCHMAIBHO Hepassomepuocts UX npeobpasosare:is He A0/KHO npe-
BBILLATE 3HaMcHus -3 b,

8 Odopmienie pesyibTaros HOBEPKH.

8.1 Ha npeoGpasosatesu nepemMeilients ToKOBHXpeBbe cepun WK-142K, npussanHbie roambl-
AMH TIpH TIOBEPKE, BLLIAIOT CBHACTEALCTRO 0 noBepKe 110 hopme, yeranosaenHoi B [TP 50.2.006-94.

8.2 [lpeobpasosarein nepeeimerus TOKOBHXpeBbic cepun WK-142K, #e yaosiersopsioniie
TpeOOBAHHSIM HACTOSUICH METOMMKH, K MPHMEHEHHIO He AOMYCKAIOT W BLLIAIOT H3BCILCHHE O HENpH-
POAHOCTH € yKasaHueM npuuun 1o opme, yeranossennoi [P 50.2.006-94.

Crapumii nay4qubiit corpyanuk 1a6. 00871
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