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MpeaucnoBue

Llenn, OCHOBHblE MPUHUWMNBI W OCHOBHOW MNOPAAOK NpoBedeHWs paboT no MEeXrocyaapCTBEHHOM
craHgaptusauun ycravosneuol 8 FOCT 1.0-92 «MexrocyaapcrseHHas cuctema craHgaptusauyu. OCHOBHbIE
nonoxenua» wu [OCT 1.2-2009 «MexrocynapcrteeHHaa cucrtema craHgaptusaumu. CraHaapTbl
MEXTOCyAapCTBEHHbIE, TMpaBuna, PpeKoMeHAauuMu nNo MEXrocyapCTBeHHOW cTangapTusauun. [lopsgok
pa3paboTkn, NPUHATUSA, OOHOBNEHUA U OTMEHbI»

CBegeHua o cTangapre

1 NOArOTOBJEH ®eaepanbHbIiM roCyAapCTBEHHLIM YHUTAPHLIM NpeanpuaTuem «BcepoCCUMCKuii Hay4Ho-
ncecneaoBaTenbCKMin UHCTUTYT CTaHaapTu3auum u ceptudukaymm B MalwmHocTpoeHuny (BHUMHMALLLY

2 BHECEH deaepanbHblM areHTCTBOM MO TEXHUYECKOMY PErYNMPOBaHUIO U METPONOMMK

3 MPUHAT MexrocyaapCTBE€HHLIM COBETOM MO CTaHAapTu3auumn, METPONOrMn u ceptudpnkauum (MPOToKon
Ne 40-2011 ot 29 Hos06ps 2011 1.)

3a npuHAaTHe cTaHaapTa NporosiocoBarnu:

KpaTioe HamICHORINO CTPRHITO |y (1CC 3160) 00— | . HamOwanuNOT oprana
97 no craHaapTusauum
Benapycb BY Foccrangapr PecnyGnuku Benapycb
KasaxcraH KZ Foccranaapt PecnyGnuku Kasaxcrax
Kbipreiactax KG Kbiproiscrangapr
Poccwuiickan degepauus RU Poccrangapt
TamimkucTaH TJ TapmkcTaHgapT

4 Mpukasom PenepanLHOro areHTCTBa MO TEXHWUYECKOMY pEerynupoBaHuio u metponoruu ot 13 aekabps
2011 r. Ne 1452-ct mexrocyaapcTBeHHbli craHaapt FOCT IEC 60851-5-2011 BBeaeH B Aencreue
HEeNoCPEeACTBEHHO B KA4YECTBE HALUMOHAaNbLHOro ctaHaapta Poccuiickon deaepauum ¢ 1 auaps 2013 r.

5 Hacroswuin crangapT unaeHtudeH mexayHapogHomy craHaapty IEC 60851-5:1996 Methods of test for
winding wires - Part 5: Electrical properties (MpoBoga o6moTOuYHble. MeToabl ucnbiTaHuih. Yactb 5.
3nekTpuyeckue CBOWCTBA), BKNodast ero uameHeHna Amd 1:1997 u Amd 2:2004, koTopble BbiieneHbl B TEKCTE
[ABOWVIHOW BEPTUKANLHOW NTMHUEN.

MepeBoa C aHrMUMIACKOTO A3blka (en).

CreneHb cooTBeTCTBUA — MaeHTuyHaa (IDT).

CBeaeHnss 0 COOTBETCTBUM MEXTOCYAapCTBEHHbIX CTAHAAPTOB CCbUMOYHLIM MEXAYHAapOAHbIM CTaHAaapTam
NpUBEAEHbI B AONOMHUTENLHOM Nnpuroxenun JA.

CraHgapT noarotoBneH Ha ocHoee npumeHeHus FOCT P M3K 60851-5-2008

6 BBEJJEH BINEPBbIE

UHpopmayus o eselfeHuu e Oeilicmeue (npekpauwieHuu Oelicmeusi) Hacmosaweeo cmaHdapma
nybnukyemes 8 ykasamerne «HayuoHarnbHbie cmaHOapmai».

UHpopmayus 06 usMeHeHUsX K HacmosiluemMy cmaH0apmy nybnukyemcs e ykazamene «HayuornarnbHble
cmaHdapmbl», @ mekKcm u3MeHeHull — e UHGOPMAaUUOHHbIX ykaszamernsax «HauuoHasbHble cmaHlapmbly. B
criy4ae nepecMompa usiu OMMeHbl Hacmosiuez2o0 cmaHOapma coomeemcmeyilowas uHgopmayus 6ydem
onybnukoeaHa e UHhOpMaUUOHHOM yka3amerie «HayuoHanbHble cmaH0apmbi»

© Crangaptuncopm, 2013
B Poccuiickon Pepepaumm HACTOALMA CTAHAAPT HE MOXET ObiTb MOMHOCTBIO MAM  YaCTUYHO

BOCMPOW3BEAEH, TUPaXMPOBAH M pacnpocTpaHeH B KayecTBe odmuManbHOro usgavua 6e3  paspelueHusi
denepanbHOro areHTCTBa o TEXHUYECKOMY PETYFIMPOBAHMIO N METPOTIOrUK
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MEXIOCYAAPCTBEHHBIWN CTAHOAPT

MpoBoaa 06MoOTOuUHbIe. MeToAbl UCMIbITAHUNA
Yactb §
3NEKTPUYECKUE CBOMCTBA
Winding wires. Test methods. Part 5. Electrical properties

Dara BBegeHua — 2013-01-01

1 O6nacTb NpUMeHeHus

Hactosiumn ctaHpapT ycraHaBnueBaeT TpeboBaHWA K METoAaM  MCMbITaHUA
06MOTOYHbLIX MPOBOAOB (fariee — NPOBOAOB) MO ONPEAENEHNIO UX 3MEKTPUYECKUX CBONCTB.

HacTosawmii ctaHgapT yeTaHaBNMBaeT CreayoLMe MeToAbl UCTIbITaHWA:

- UCMbITaHVe 5 — 3NeKTPUYEecKoe ConpoTMUBEHME,

- ncnbiTaHne 13 — npobrBHOE HaNpPsPKEHWE;

- UCMbITaHMe 14 — YMCNO TOMEYHbIX NMOBPEXASHNA;

- UCMbITaHVe 19 — TaHreHc yrna guanekTpuyeckux noTeps;

- UcrblTaHve 23 — ncnbITaHWe No 0BHaPYXEHNIO MUKPOTPELLMH.

Metog onpepeneHns KoapdULMEHTa ANSNEKTPUYECKUX MOTepb MNpUBEAEH B
npunoxeHun A.

Onpepenenns TepMuHOB, 0OLLIME yKa3aHWSA MO NPOBEAEHWIO UCTBITAHUA U NOMHbINA

nepeyeHb METOLOB MCMbITaHUA NpoBOAOB NpuBeaeHsl B IEC 60851-1.

2 HopmaTuBHbIe CCbINKu

B HacrosillemM cTaHgapTe WCMonb3oBaHa CCbiNka Ha CrEAYHLWMA  MexAyHapoaHbIA
CTaHzapT:

IEC 60851-1:1996 Methods of test for winding wires — Part 1: General ([poBoaa

obmMoTouHble. MeToapl ncnbitaHuin. Yacts 1. O6wme nonoxeHus)

3 UcnbiTaHue 5. dnekrpuueckoe CONpoTUBIIEHUE
3J'IEKTpI/Il-IE.‘CKoe conpotTuBneHne — 3TO conpoTuBneHne npoeoga NOCTOAHHOMY TOKY

npu Temnepatype 20 °C Ha anvHe 1 M.

UspaHue opuumnanbHoe
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MorpelHoOCTb NPMMEHAEMOoro MeToaa He fomkHa npesbiwaTe 0,5 %.

[ns npoBOAOB NYYKOBOW CKPYTKMN UCTIONB3YHOT OTPE30K AMNMHON A0 10 M BKMFOYUTENBHO,
KOHL|pl KOTOPOro rnepes M3MEPEHVWEM COMPOTMBNEHMS [OMKHbl ObiTe crasHbl. Ecnu
W3MEpEHMEe COMPOTMBMEHUSA MPUMEHSAIOT ANA  OnpefeneHus konudectBa 0BopBaHHbIX
MPOBOMOK, UCTIbITLIBAKOT OTPE30K MPOBOAA NMYYKOBOW CKPYTKU ANMHOM 10 M.

Ecnu uamepeHve conpotmBneHns R; NPOBOAST npu Temneparype t, otnmyHom ot 20

°C, To conpoTuBneHue Ry npu Temnepartype 20 °C onpeaenstoT no hopmyne

R
1+a(t—20)"

R =

rie a — TeMmrepatypHbii kosdpduumenT, K';

t — chakTnueckas Temnepartypa Bo Bpemsi namepenms, °C.

B nwvanasoHe Temnepatyp 15 °C — 25 °C TemnepaTypHbii KoadduumeHT (« o)
NMPUHUMAOT PaBHbIM:

- ona meam 3,96 - 103K

- ons antomunns 4,07 - 163K,

[MpoBoasT 04HO n3MepeHne. PUKCUPYIOT 3NEKTPUYECKOE CONPOTUBEHNE.

4 Ucnbitanue 13. MpobuBHOE HanpsXkeHne

4.1 MpuHumn

UcnbiTatensHoe HanpskeHne — 3TO HanpshkeHWe NepeMeHHOro Toka HOMWHarbHOM
vyactoton 50 nnm 60 Mu. UcnbiTatenbHoe HamnpsKeHWe MOBLILAIT OT Hyns C MOCTOSIHHOW
CKOPOCTbIO cornacHo Tabnuue 1.
Tabnunya 1 — CKopoCcTb NOgBbEMA UCTILITATENBHOMO HAaNPSPKEHUS

MpoBueHoe HanpsbkeHne, B CkopocTb nogbema, Blc
o 500 skntou. 20
CB.500 » 2500 » 100
» 2500 500

4.2 UcnbiTatenbHoe o6opyaoBaHue

WcnonbaytoT cneaytowee o6opyaosaHue:

- MCMbITaTeNbHBIM TpaHchOopMaTop HOMWUHAMBLHOW MOLLHOCTBIO He MeHee 500 B-A,
obecneuvBalOlMn  HamnpsXKEHWe  NEePEeMEHHOr0 Toka C  AOCTaroYyHO  YCTOMYMBOW

CUHYCOMAANLHOM (HOPMOIA BOSTHBI MPW MPOBEAEHWN UCMbITAHWIM, aMNANTYAHLIM (DaKTOPOM

V2 £5% (1,34—1,48) n obecneunBarowuii Npun Toke 5 MA nageHue HanpskeHusa He bonee 2
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%;

- ycrpoicTBo hukcauum npo6os, kKoTopoe cpabaTbiBaeT Npy NPOXOXAEHUM Toka 5 MA
n bonee;

- YCTPOMCTBO, oOfecneumBaiowlee MNOABLEM  UCMBLITATENbHOIO  HANPsKEHUMA C
YCTAHOBMNEHHOW NOCTOAHHON CKOPOCTbLIO;

- TEPMOCTAT C NPUHYAUTENBHOMN LIMPKYNALMEN BO3AYXA;

- NONMUPOBaHHBIA METATUTUMECKUIA LMNUHAP AuamMeTpom (25 + 1) MM, YCTaHOBNEHHbIN
ropusoHTanbHO (PUCYHOK 1) W NPUCOEAUHEHHbIW K OAHOMY W3 BblBOAOB WCTOYHUKA

HanpsaXXeHna NuTaHua,

2 3 1
Z: ! Iz
——

; l oA

Ycnnve
1—o0bpasel); 2 — UIoNALMOHHLIN MaTEPUAIT; 3— BEPXHUIA 320KNM; 4 — LMWNUHAP; 5—
VCTbITaTeNbHOE HaNpsDKEHNE
PucyHok 1 — PacnonoxeHue uunuHapa v o6pasua npy UcnbitaHum npoSuBHLIM
HanpsH>keHUEM
- YCTPOMCTBO (PUCYHOK 2), NPY MOMOLLM KOTOPOIO CKPYYMBAIOT ABA OTpE3ka NpoBoAa Ha
aAnvHe 125 mm;
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1— HenoABwXHasa pacropka; 2 — BpaLLatoLLMIACS Kpok-pacrnopka; 3 — obpasel,
PucyHok 2 — YCTpoIACTBO A48 CKpyumBaHMsa o6pasua A1 UCTbITaHWSA NPOGUBHBLIM
HanpsKeHnem

- MOMIOCKN MeTal/IM4eckoi POsbIv LUMPUHON 6 MM Y IMMKYHO NEHTY LWUMPUHONK 12 MM;

- KOHTeliHep ¢ Apo6bio 13 HEPXaBEIOLEN MU HUKETMPOBAHHOW cTaym. [JuameTp Apobu
[Oo/mkeH OblTb He 6onee 2 MM, [pobb nNepvoavyecky OvuMwalT COOTBETCTBYHOLWMMU
cpeacTBamu;

- MET/I/IMYECKYIO onpasky gnameTpom (50 +2) mm;

- MET/I/IMYECKYIO OnpaBkKy gnameTpom (25 + 1) mm.

4.3 Kpyrnbie amanvpoBaHHble NMPOBOAA C XW/0N HOMWUHANbHBLIM AMAMETPOM A0
0,100 MM BKNOUYNTENBHO

KoHel, obpasua npoBoja C YyAaneHHOW u3onsuueli NpUCOefUHAIT K 3aXUMYy B
COOTBETCTBUM C PUCYHKOM 1, n obpasel, HamaTbiBalOT OAHUM BUTKOM BOKPYr UuanHapa. Ans

NAOTHOro npuaeraHus obpasua K LUAMHAPY K HUXHEMY KOHLY NpoBoAa NpUKNagbiBaloT ycunve
B COOTBETCTBMU C Tabnuuein 2.
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Tab6nwnuya 2—Ycunme, npuknajbisaemoe K Nposoay

HomMuWHanbHBIM AnameTp Xunbl, MM Yeunne, H
[o 0,018 Bkntou. 0,013
Ce. 0,018 » 0,020 » 0,015
» 0,020» 0,022 » 0,020
» 0,022» 0,025 » 0,025
» 0,025» 0,028 » 0,030
» 0,028» 0,032 » 0,040
» 0,032» 0,036 » 0,050
» 0,036» 0,040 » 0,060
» 0,040» 0,045 » 0,080
» 0,045» 0,050 » 0,100
» 0,050» 0,056 » 0,120
» 0,056» 0,063 » 0,150
» 0,063 » 0,071 » 0,200
» 0,071» 0,080 » 0,250
» 0,080» 0,090 » 0,300
» 0,090» 0,100 » 0,400

WcnbiTatenbHoe HanpsbkeHe NpUKNagbiBaloT B COOTBETCTBUM C 4.1 Mexay >KUNor
MPOBOAA W LIUIIMHLPOM

UcnbiTaHe NpoBoasAT Ha nsitn obpasuax. PUKCUPYIOT NSATb OTAENbHbIX 3HAYEHWH.

4.4 Kpyrnblie 3manupoBaHHble NPoOBOAa C XWMNOW HOMUHANbLHbLIM AUAMETPOM
cBbiwe 0,100 go 2,500 MM BKNIOUUTESNIBHO

4.4.1 WcnbiTaHue Npy KOMHaTHOM TeMneparype

OBpaseL, nposofa B BMAE NPSIMOro OTpeska AfMHOM okono 400 MM C yaaneHHoW ¢
060MX KOHLIOB M3OMsAUMEN CKMNaabiBatoT MomnonaMm M CKpyumBaloT Ha anvHe (125 £ 5) mm ¢
MOMOLLBHO YCTPONCTBA, NPMBELEHHOrO Ha pUCyHKe 2. KoHLbI npoBoaa AOIMKHbI ObITb COEANHEHD .
Yeunue, npuknagbiBaeMoe K NpoBogy BO BPEMSA CKPYYMBAHWA, W YACNO KPYYEHWNA ykasaHbl B
Tabnuvue 3. MeTno Ha KOHLUEe CKpyYeHHOro ydactka obpasua paspesaroT B AByX MecTax, YTobbl
obecneunTb MakcMManbHOE pacCTosiHUE Mexay obpasoBaBwmMMUCs  koHuamu.  [pu
pa3fBKEHNN ABYX KOHLIOB NMPOBOAA crieqyeT naberartb peskux nepernboB unv noBpexaeHns

usonaLmK.
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T a6 nwnya 3—Yeunue, npuknagbiBaeMoe K NpoBoay, U YUCHO KPYYEHUI

HomMuHaneHbIM anameTp Ycunue, H Yneno kpyveHun
XUnbl, MM

Cg. 0,100 po 0,250 Bkntou. 0,85 33

» 0,250>>0,355 » 1,70 23

» 0,355>>0500 » 3,40 16

» 0,500>>0,710 » 7,00 12

» 0,710>> 1,060 » 13,50 8

» 1,060>> 1,400 » 27,00 6

» 1,400>>2000 » 54,00 4

» 2,000>>2500 » 108,00 3

WcnbiTatensHoe HanpspkeHWe MpUKNaabiBaloT B COOTBETCTBUMM € 4.1 Mexay >kunamu
H MPOBOAOB.

WcnbiraHne npoBogAaT Ha natu obpasuax. PUKCUMPYIOT NATb OTAEMNbHBIX 3HAYEHWIA.

4.4.2 UcnbiTaHne npy NoBbIWEHHONW Temneparype

O6pasel npoBoaa, NOArOTOBNEHHBIM B COOTBETCTBMM C 4.4.1, NOMELLaloT B TEPMOCTaT,
npeABapuTenbHO HarpeTbii A0 YCTaHOBMEHHOW Temnepatypbl UCMbITaHUs C MnpeaenbHbIMU
oTknoHeHusmn = 3 °C. UcnbitatensHoe HanpsbkeHne NpuknagbiBaloT B cooTBeTcTeuM ¢ 4.1
MEXZY Xunamu MpoBoAa He MeHee yeM uyepe3 15 MWH nocne Bbiepkku obpasya B
TepmocTare. VicnbiTanmne fomkHo ObiTb NpoBeaeHo He Gonee yem 3a 30 MUH.

WcnbiTaHne npoBogaT Ha naty obpasuax. PUKCUPYIOT NATb OTAENbHBLIX 3HAYEHUN.

4.5 Kpyrnble npoBoaa ¢ Xwino HOMUHaNbHbIM AUaMeTpPoM cBbiwwe 2,500 mm

4.5.1 UcnbiTaHue Nnpu KOMHaTHOM TeMneparype

O6pasey npoeoja B BUAE MPSIMOTO OTpe3ka AOCTATOMHOW ASMHbI, C OJHOTO KOHUA
KOTOPOro yAaneHa nsonsums, U3rnbaroT BOKpYr OnpaBku, Kak nokasaHo Ha pucyHke 3. [uametp
onpaekn AormKeH ObiThb (50 £ 2) Mm.

Ofpasel, nomeLaloT B KOHTEWHEP Tak, YToObl TOMWMHA Cnos Apobu, OkpyKaroLen
ero, cocraBnsna He meHee 5 MM. KoHupbl oBpasuya AorrkHbl ObiTe AOCTATOMHON ANWHBLI BO
nsbexaHmne KOpoTKOro 3amMblKaHUsI.

KoHTeliHep nocreneHHO 3anonHsioT Apobbio A0 Tex nop, noka obpaseL, He NoKpoeTcs
Cnoem TOrnWMHOM He MeHee 5 MM. [uametp apobu aomkeH Obib He Gonee 2 MM; MOXHO

NPUMEHSTTb Ap0oBb U3 HEPXKABEIOLEN UM HUKENMPOBAHHOW CTanu, a Takke Hukens. [pobb
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nepuogmuyeckn  ouMLLaloT  COOTBETCTBYHIOWMM  pacteBoputenem,  Hanpumep  1,1,1-
TPUXMOP3TaAHOM.

UcnbiratensHoe HanpsKeHWe NpyKNaabiBaloT B COOTBETCTBUM C 4.1 MEXAY XUNOW n
apobbto.

Mpwuw ™M e yaH n e —TlocormacoBaHuio Mexay 3aka3uMkOM M U3rOTOBUTENEM MUCMbITaHue
MO>XHO NpPOBOAUTbL HaA oﬁpaaue, NOrpy>X€HHOM B Macno.

WcnkiraHne npoBogsaT Ha nNsiTu obpasuax. PUKCUPYHOT NSTb OTAENBHBLIX 3HAYEHWI.

4.5.2 UcnbiTaHne NPy NOBbIWEHHON TEMNepaType

OOpasel, noArotoBneHHbIM B COOTBETCTBUMM C 4.5.1, nomewaT B TepMmocTar,
npenBapuTenbHO HAarpeTbii A0 YCTaHOBIEHHOW TeMnepatypbl WUCTbITaHWA C npefenbHbIMU
otknoHeHnamm = 3 °C. [Jpobe n KOHTeMHep NpeABapuTENbHO HarpeBaloT B TepmocTare npu
Temneparype WCNbITaHMA W OCTaBMAOT TaM BO BPEMS 3arpy3kM MCnbiTyemoro obpasua.
Mpouecc 3arpyskM ucnbiryemoro ofpasuya MpoBOAAT OYEHb OCTOPOXHO BO usbexaHve
nospexaeHns obpasua.

WcnbiratensHoe HanpshkeHWe NpuknabiBaloT B COOTBETCTBUN € 4.1 MEXAY XUIMOU 1
Lpobbio HEe MeHee YeM yepes 15 MuH nocre nomelleHns obpasua B Tepmoctar. UcnbiraHmne
A0ImKkHO BbITb NpoBeaeHo He Bonee Yem 3a 30 MUH.

Temnepatypa fOrpKkHa NoAAEPKUBATLCS C NpefernbHbIMU OTKNOHeHNAMN £ 3 °C.

UcnbiTaHre npoBoasT Ha NsTy obpasuax. GUKCUPYIOT NATb OTAESbHBIX 3HAYEHWIA.
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AnekTpogbl AnA noAsoja
UCMbITATENIbHOTO HaMPSHXKEHUS
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1— o6pasel B BUAe U30MHYTOro NpoBoAa; 2 — MeTasi/imyeckas Apobb AMameTpoM He
6onee 2 MM; 3 — KOHTelHep
PucyHok 3 — O6pa3sel, Ans ucnbiTaHns NpobyBHbIM HanpshkeHvem (o6pasel, B
KOHTeliHepe ¢ Apo6bto)
4.6 Kpyrnble npoBofa C BO/IOKHUCTOW M3onsuunen
4.6.1 WVcnblTaHve NpyM KOMHATHOI TemnepaTtype
O6pasey, nNpoBoAa B BuUAe MPAMOro OTpe3ka AO0CTAaTOYHOW AMMHbI, C OAHOTO KOHLA

KOTOpPOro ygasieHa unsonauus, HaBuUBaKT AECATbH BUTKaMW BOKPYr OrnpaBKK, KakK MNOKa3aHO Ha
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pucyHke 3a. [lnameTp onpaeku AOImKeH BbiTb, MM:

-(25 £ 1) — Ans NpoBOAOB C XWMOW HOMMHanbHbIM guametpoMm Ao 2,500 mm
BKJIOUUTENBHO;

- (50 + 2) — ansA NPoOBOAOE C XKWUIMOW HOMUHANbHLIM AnameTpom cebiwe 2,500 MMm.

O6paseL, NoMeLLaroT B KOHTEMHED, KaK MoKa3aHo Ha pucyHke 3a, Tak, utobbl TonwmHa
cnosa fpobu, okpyxatoLLlel ero, coctaensna He MeHee 5 MM. KoHupl obpasua AorpkHbl ObiTb
[OCTaTOYHOW ANMHBI BO U3bexaHne KOPOTKOrO 3aMblKaHUS.

KoHTeliHep nocTeneHHo 3anosHsoT Apobbio 4o Tex nop, noka obpaseL, He NMoKpoeTcs
crnoem Apobu TOMWMHOM He MeHee 5 MM. [uameTp mMeTannmyeckon 4pobu fomkeH ObiTb He
fonee 2 MM; MOXHO MPUMEHATb APOOb U3 HEPXaBEHLWEeN WM HUKENMPOBaHHOW CTaru, a

Take Hukens. Jpobb OYALLAIT O4MH Pas B rog,



FOCT EC 60851-5-2011

3nekTpoapl Ans noAsoAa
UCMBITATENLHOMO HaNpshKeHus
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1— o6pasel, B B1Ae N30rHYTOro NPOBOAa; 2 — MeTasl/imyeckas Apobb ArnameTpom He 6onee 2
MM; 3— KOHTeiHep
PucyHok 3a — O6pasey 415 UcnbiTaHUs NPO6UBHBIM HaNpsXeHnem
VcnbiTaTenbHoe HanpskeHue MNpukNagbiBaldT B COOTBETCTBUM C 4.1 MexAy Xunoh wu
Apo6bio.

MpnmeyaHne — Tlo cornacoBaHNO MeXay 3aKa3uvMkoM W M3rOTOBUTESNIEM WCTbITaHME MOXHO

NpOBOAWTL Ha 06pasLe, NOrpyXeHHOM B Macsio.

WcnbiTaHe NpoBoAsT Ha NATU o6pasuax. PUKCUPYIOT NsATb OTAE/bHbLIX 3HAUEHWIA.
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4.6.2 /icnbITaHWe NpuU NOBbLILIEHHOW TeMNepaTtype

O6pasel, NOAroTOBMEHHbIM B COOTBETCTBUM C 4.6.1, NOMeWarT B TepmocTar,
npegBapuUTenbHO HarpeTbin [0 YCTAHOBIIEHHON TEMMepaTypbl WUCMbITAHWS C NpeaenbHbIMK
oTkrnoHeHnaMn + 3 °C. [Opolb 1 KOHTEMHEP MPenBapuUTEnbHO HarpeBaroT B TepMocTare npu
TemnepaType UCMbITaHNA U OCTaBIAT TaMm BO BpeMsi 3arpy3ku ucnbsiryemoro obpasua. MNMpouecc
3arpysku UcnbITyemoro obpasua NMpoBOAST O4YEHb OCTOPOXKHO BO W3GexaHue noBpeAeHWA
obpasua. WcnbitatenbHoe HanpskeHne NpuknaabiBatoT B COOTBETCTBUM C 4.1 Mexay KMo n
Lpobblo He MeHee YeM 4epe3 15 MuH nocne nomelleHns obpasua B Tepmoctar. UcnbraHue
LOImKHO BbITb NpoBefeHo He Gonee yem 3a 30 MUH.

Temnepatypa [OMKHA NOALEPKUBATECA C MNPefenbHbIMU OTKIOHeHuMsMn + 3 °C.
Uenbranve npoBogaT Ha Nty obpasuax. PUKCHUpPYIOT NATe OTAESbHBIX 3HAYEHWA.

4.7 NpamoyronbHble NpoBoaa

4.7.1 UcnbiTaHne npu KOMHaTHOM Temneparype

Ob6paseL nposBoga B BMAE NPSMOro oTpeska AnvMHon okono 350 MM, C 0AHOro KoHLa
KOTOPOro yAaneHa usonsauusi, narnbatoT LUMPOKOM CTOPOHOW BOKPYT OMpaBKK, Kak Moka3aHo Ha
pvicyHke 3. lnameTp onpaBkn [OMmKeH BbiTb, MM:

-(25 £ 1) — png MpPOBOAOB C XWUIIOW HOMMUHANBLHOW TomwmHoM Ao 2,500 mm
BKITHOUUTENMBHO;

- (50 +£2) — ans NpoBOLOB C XKUMOM HOMUHANBHOW TOMNLLMHON cBbile 2,500 MM.

OfpaseL, NnoMeLaroT B KOHTEMHeEp Tak, 4Tobbl TonWmMHa crnosi 4pobu, OKpyXarowen
ero, cocraensna He meHee 5 MM. KoHupl oBpasua AospkHbl ObiTb JOCTATOMHOW AMNWHbLI BO
n3bexkaHne KOpoTKOro 3aMbIKaHUS.

KoHTelHep nocTeneHHo 3anonHstoT Apobblo JO Tex Nop, noka obpasew, He NOKpoeTcs
crnoem Apobun ToMWUHOW He MeHee 5 Mm. [luameTp MeTannmyeckon apobu He AomkeH ObiTb
Gonee 2 MM; MOXHO MPUMEHSTb ApoOb M3 HEPXKAaBEHLWEN UMM HUKENMPOBaHHOW cTanu, a
Tawkke Hukens. [pobb Nepnoanyeckn oUmLLaroT.

UcnbiTaTtenbHoe HanpsiKeHWe MpUKnagbiBatoT B COOTBETCTBUM C 4.1 MeXAay >Xunon u
apobbto.

MpumevyaHue — Tlo cOrnacoBaHulo Mexay 3aKkasyMkoM W W3roTOBUTENEM MCMbITaHWE MOXHO

NpoBOAUTL Ha 0bpasue, NOrpy>KEHHOM B Macno.

Wcnbiranre nposoasT Ha Nty obpasLax. PYKCUPYHOT NATb OTAENbHbBIX 3HAYSHNIA.

4.7.2 UcnbiTaHne Npuy NOBbIWEHHON TeMneparype

Ob6paseLl, MoAroToBneHHbI B coOOTBETCTBMM C 4.7.1, MOMeLlaT B TepmocTar,
npeaBapuUTenbHO HarpeTbii O YCTaHOBIEHHOW TeMMepaTypbl UCMbITaHWS C NpeAenbHbIMM

oTknoHeHnsamn = 3 °C. [pobb M KOHTEMHEp NpeaBapUTENLHO HarpeBaloT B TepMocTate Mpu
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TEeMMNepaType UCMbITaHNA 1 OCTaBNAOT TaM BO BPEMS 3arpy3ku ucnbeiryemoro obpasua. lMNpouecc
3arpysks uUcnbiTyemoro obpasua MpoBOAST O4YeHb OCTOPOXHO BO U3BEXaHWe NoBPEXAeHMS
obpasua. VcnbiTatenbHoe HanpsbkeHne NpuknagsiBaloT B COOTBETCTBUM C 4.1 MexXaY KUINOoN n
Lpobblo He MeHee YeM 4epe3 15 MuH mocne nomelleHus obpasua B TepmocTar. UcnbiraHne
JOMKHO ObITb NpoBeaeHO He 6onee Yem 3a 30 MUH.

TemnepaTtypa AOMmKHA NOAAEPKMBATLCSA C NPeenbHbIMU OTKIOHEHUAMM £ 3 °C.

UcnbiTanme nposogsaT Ha nsaTv obpasuax. PUKCHMPYHOT NATb OTAENbHBIX 3HAYESHUIA.

5 WcnbitaHne 14. Yuncno TOuUEUHLIX MOBPEXAEHUN (ONIA SManUpPOBaHHbIX
KPYrfbiX NPOBOAOB U KPYribiX MPOBOAOB € NSIEHOYHON U3onsumen)

LlenoctHocTb M30MALMM BbIP&XKAETCA YMCNOM TOYEMHbIX MOBPEXAEHWUIM Ha MpoBoAe
ONpefeneHHon AMWHbI, 3adUKCUPOBAHHBIX C MOMOLLBIO 3MEKTPUYECKOTO UCMbITATENBLHOro
YCTpOWCTBA.

5.1 TouyeuHble NOBpeXAESHUA MPU HU3KOM HanpsKeHUU (ANns NPOBOAOB C XUNOW
HOMMWHanNbHbIM AuameTpom o 0,050 MM BKNOYNUTENBLHO)

Obpasey, nposoga anuHon (30 = 1) M NPOTArMBAKOT CO CKOPOCTbIO (275 + 25) mm/c
Mexay ABYMS (DEeTpOBbIMU MnactuHamu, MOTPYKEHHBIMW B 3MEKTPONUTUYECKUA PacTBOp
cepHokucnoro Hatpusa Na,S04 B Boae (koHUeHTpauma 30 r/n); npyn 3TOM MeXAy XWIon Npoeoaa
W pacTBOPOM, COEAWHEHHBIMA B SNEKTPUYECKYIO Lenb, MNPUKNajbiBaloT UChbITaTENbHOE
HanpsbkeHue noctosiHHoro Toka (50 + 3) B mpw pasomkHyTon uenu (pucyHok 4). Ycunue,
NpUKNaabIBaeMoe Kk NPoBoay, AOMkHO 6bimb He Gonee 0,03 H. ToueuHble noBpexaeHNs rKCK-
pYlOT COOTBETCTBYIOLUMM pene co cueTumkoMm. CueTunk porkeH cpabatbiBaTb npu
COnpoTMBNeHnn nsonsauum npoeoga MeHee 10 kOM B TeyeHne He MeHee 0,04 ¢. CueTunk He
normkeH cpabarbiBatb npu conpoTtveneHun 15 kOM un Gonee. Llenb ans onpeaeneHus
noepexaeHun pomkHa paboTtarb co ckopocTbio cpabateiBanmsa (5 + 1) mc, obecneqveas
perucTpaupto ¢ vactoton (500 + 25) nospexaeHnii B MUHYTY NPY NpoTArvBaHWn npoeoaa 6e3
M30nsSLUn.

MpoBogAaT oAHO MCMbITaHWe. DPUKCUPYIOT YMCIIO TOYEYHbIX MOBPEXASHUA Ha ANVHE

npoeoga 30 m.
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1— npoBog,; 2 — heTpoBble NAacTuHbl; 3 — BaHHa C pacTBOpoM anekTponuTta (30 r
Na2S04Ha 1 am BoAbl); 4 — MCTOYHUK MOCTOSIHHOTO TOKa; 5 — pene; 6,7 — pesuctop 50
KOm; 8 — cueTunk; 9 —curHanbHasa namna; 10 — otgawowasa kaTywka c nposogom; 11 —

npuemMHas KatyLuka

PucyHok 4 — Cxema yCTaHOBKM /151 ONpeAeneHnst ymcna To4YeUHbIX MOBPEXAEHWI

NPU HU3KOM HarpsXeHun
5.2 TouyeuHble NOBPEXAEHNA MPWU BbICOKOM HanpsXeHun (4158 NPOBOAOB C XUIOV
HOMMWHabHbIM AnameTpom cBbiwe 0,050 go 1,600 MM BKAOUUTENBHO)
5.2.1 MpuHuun
O6pa3sey, NpoBoJa C 3a3eMJ/IEHHON XWOW MPOTArMBalOT C MOCTOSHHOW CKOPOCTbIO
yepe3 anektpof c U-o6pasHoli kaHaBKOW. VcrmbiTaTenbHOe HanpshkeHue MOCTOSHHOro Toka
NPUKIagbiBalT MeXay 31eKTpoaoM U 3emneli. MoBpexaeHns n3onaumm nposoga ukcupyoT

U PErncTpupyroT cueTumkoM. OnpeaensitoT YMC/o NOBPEXAEHWA NpoBoga Ha annHe 30 m.

5.2.2 NicnbiTaTenbHOoe o6opyaoBaHue

Vicnonb3yloT cregytoulee o6opyaoBaHme:

-UCTOYHMK  BbICOKOTO  HanpsbkeHusl, obecneumBaloMii  paBHOMEpHYD  nogavy
YCTOWYMBOrO HanpshKeHUsi MOCTOSIHHOrO TOKa C cofepXaHueM mnynbcauuii He 6onee 5 %,
perynupyemoro ot 350 go 2000 B npy pasoMKHYTOl Lenu, ¢ TOKOM KOPOTKOro 3amblkaHunsa (25 +
5) MKA npu n1060M 3HAYEHUW UCMbITATENIbHOrO HamnpshKeHWs M NajeHueM HanpsikeHns He
60/1ee Yem Ha 75 % npy conpoTuBieHun nospexaeHns 50 MOw;

-yCTPOWCTBO,  NpefHa3HayeHHoe [AO/19  BbIABAEHUS  MNOBPeXAeHWld,  KoTopoe
cpabaTbiBaeT npu TOKe, ykasaHHOM B Tabnuue 4, co ckopocTbio cpabartbiBaHuns (5 £ 1) mc, u

MMEKLLEe CYETUMK MOBPEXAEHWI, obecneuvBarWwmii pernctpauymio ¢ yvactotoin (500 * 25)
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NOBPEXAEHWUA B MUHYTY NPU UCTIbITAHUM NPoBOAA 6e3 U30NALMY;

Tabnuuyad — Tok cpabaTbiBaHUSA Npy NOBPEXAEHUN
VicnbITaTenbHoe HanpshXeHye NOCTOSIHHOTO Toka, TOK cpabaTbiBaHWs Npuy NOBPEXAEHWN, MKA
B

2000 12
1500 10
1000 8
750 7
500 6
350 5

- BbICOKOBO/IbTHbI 3/1€KTPOA B BUAE [ABYX POJIMKOB B COOTBETCTBMU C PUCYHKOM 5.

Ponvkn fomkHbl 6bITh 13 HEPXaBeEtOLLel cTann 1 obecneynBaTb, Kaxablid, KOHTaKT C NPOBOAOM
Ha gnnHe (25 £ 2,5) mw;

1— HanpasnsloWwwin posvk; 2 — obpasel, NnpoBoga; 3— anekTpog; 4 — annHa (25 + 0,25)
MM, Ha KOTOPOI NPOBOJ, MMEET KOHTaKT C KabKAbIM PO/IMKOM
PucyHOK 5 — ToueuHble NOBPEXAEHUS MPY BbICOKOM HarnpshXeHWM NOCTOSAHHOrO ToKa.
Ponvkn ana npoBogoB cxunoi gnametpom ot 0,050 go 0,250 mMm
- BbICOKOBO/IbTHbI 3M1€KTPOA, B BUAE POMMKa B COOTBETCTBUM C PUCYHKOM 6. Ponuk

[O/MKEH BbITb M3 HepXaBetoLLel cTan n obecneunmBaTb KOHTaKT C NPOBOAOM Ha AnvnHe 25—3
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=571 w0

1— HanpaBnsawwKii ponuk; 2 — anektpos; 3 — obpasel nposoaa
PucyHok 6 — Pa3mepbl pO/IMKOB 1 UX PacnosioXeHne Ans NpoBOAOB C XXKU/OW
pnameTpom ot 0,250 go 1,600 mm
-HanpasnswouWme 3a3eMNeHHble POJIUKA COracHo pucyHkam 5 n 6, nmerowme te xe
pasMepbl, 4YTO W POAUKU 3MEeKTPOoJa Ha puUCyHKe 6, M HaxogdawMecs Ha pacCToAHUAX,
yKa3aHHbIX Ha COOTBETCTBYHLULMX PUCYHKAX;
-racsawunin - pesuctop conpotmeneHnem 4,7 MOmM + 10 %, YyCTaHOB/EHHbIA B

BbICOKOBO/IbTHOW Lenw.

MpumeuvyaHne — V30nAUMA BbLICOKOBO/IbTHOTO 3/1EKTPOAA OT 3EM/M AO/DKHA WMETb  BbICOKOE
yAenbHoe CconpoTuBAeHNe, ObiTb HErMrpoCcKONMYHON, Ha ee MOBEPXHOCTU He AO0/DKHbl 06pa3oBbiBATLCA crefpl
TOKOB YTEUKM; OHa [0/DKHA JIErKO OYMLLATBCA U UMETb KOHCTPYKUMOHHbIE 3a30pbl, KOTOPbIE [O/DKHbI BblAEPXUBATbL
nocTosiHHoe HanpsbkeHve 3000 B. Ha BbICOKOBOMbTHLIA BbIBOA, 3KpaH He ycTaHaB/MBalOT, Tak kak B mpouecce
BK/OYEHUS 1 noacyeTa npoboesB TpebyeTcs MWHUMaNbHAasA €MKOCTb Ha 3em/0. [puBOAHONM anekTpoasuraTesb
[O/MKeH 6biTb 6ECKONNEKTOPHOrO TUNa U UMeTb AOCTATOYHYK MOLLUHOCTb AN NoffepxaHus Tpebyemoi cKopocTu

npotarveBaHus nposoga anametpomMm 1,600 mm.

5.2.3 MNpoBeaeHne ncnbiTaHnA

O6pa3sey nposoga AnuHoli (30 £ 1) M NnpoTArnBalOT CO CKOPOCTbIO (275 + 25) mm/c no
pPONNKY BbICOKOBONIbTHOrO 3/1EKTpPOAA, MpWM 3TOM XuAa NpoBoda W 31EKTPOA COeAUHEHbl B
3NeKTpuyeckyo uenb. cnbiTaTeslbHOE HanpsXXeHue NOCTOSHHOro Toka Npy PasoMKHYTON uenu
yCcTaHaB/MBaT B COOTBETCTBMMU C Tabnuuein 5 ¢ npefenbHbIMUA OTKNOHEHUSIMU + 5 % npu

MOJIOXMNTENLHOI NOMNSPHOCTM MO OTHOWEHUIO K 3a3€MJIEHHOI XWUe NPoBoAA.
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T abnwuwuya 5—MWcnbiratensHoe HanpskeHne

Martepuan HomuHanbHbLIM AvnameTp|HanpsbkeHne nocTosHHOro Toka, B (+ 5 %)
XUnbl XKUIbI, MM
Twun 1 Twun 2 Tvn3

Meab Cs. 0,050 pno 0,125 Bkntou.|350 500 750

» 0,125 »0,250 » 500 750 1000

» 0,250» 0,500 » 750 1000 1500

» 0,500» 1600 » 1000 1500 2000
AnNOMUHUIA Cg. 0,400 go 1,600 ekntoy. (500 1500 —

5.2.4 PesynbTar

MpoBoasiT 0AHO MCMbITaHWE. PUKCUPYHOT YMCIIO TOYEYHBIX NMOBPEXAEHUIA NpoBoAa Ha
anvHe 30 m.

6 McnbiTaHue 19. TaHreHC yrna guaneKkTpuyeckux notepb

(ans amanupoBaHHbIX NPOBOAOB 1 MPOBOAOB NYYKOBOW CKPYTKU)

6.1 MpuHumn

O6pasel, nposBoga paccMaTpyBalOT Kak KOHAEHCATop, AWSMEKTPMKOM  KOTOPOro
ABNSETCS U30NALMA NPOBOAA, Xua — MepBbIM, a MPOBOASALLAA Cpeia — BTOPbIM 3IEKTPOAOM.
KoHpeHcaTop BKknoYaroT B Lenb, paboTarolwyto Ha 334aHHOM YacToTe, N N3MEPSIOT EMKOCTb U
COMPOTUBIIEHNE A1 OMNPeneneHns TaHreHca yrna ANaneKTpuYeckux noTepsb.

6.2 WcnbiTaTtensHoe o6opyaoBaHue

MpvmeHsioT cneaytowlee o6opyaoBaHMe:

-u3mepuTenb UMNegaHca, paboTaloWwmin Ha 4YacToTe, YCTaHOBMNEHHOW B CTaHAapTe
UNN TEXHNYECKMX YCNOBUSAX HA MPOBOA KOHKPETHOrO Tvna u obecneunsarouii NorpeLlHoCcTs
He Gonee 1 % Npu U3MEepPeHUn, OCHOBAHHOM Ha eMKOCTW obpasua Npu 3afaHHoN YacToTe;

-TeHepaTop, WMEKWMA Ha BbIXOAE CUHYCOMAANbHOE HAanpsbkeHWe  YacToTOMW,
YCTaHOBINEHHON B CTaHAAPTE NNW TEXHUYECKUX YCMOBUAX HA NPOBOA KOHKPETHOMO TUNa.

Mertog nenbraHns A:

- METannMyeckyto BaHHy (PUCYHOK 7), copepXallyitd COOTBETCTBYHOLUMA KMAKWIA
MeTann (Cnnae) 1 UMELOLLYI0 CUCTEMY HarpeBa, NOAAEPXKMBAIOLLYIO 3afiaHHYO TeMMeparypy ¢
npeaensHbIMU OTKMoHeHUsAMK £ 1 °C.

Metoga ucnbiraHusi B:

-ABa MeTannuyeckux 6noka, UMEloWMX CUCTEMY HarpeBa, MoAAEPXUBAIOLLYHO
3afaHHyI0 TeMneparypy € npefenbHbIMA OTKNOHEHWAMN £ 1 °C;

- MPOBOASLLMIA COCTaB.
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6.3 O6pasubl

6.3.1 lVcnbiTaHUs B MeTaN/IMYECKO BaHHe
O6pasey, nposoga B BMAe MpsSMOro oTpeska u3rmbawT U-06pasHO M onyckawT B

MeTan/imyeckyro BaHHy B COOTBETCTBUMN C PUCYHKOM 7.

1— pasbem; 2 — U3015UMOHHAsA BCTaBka; 3 — MeTasmyeckas BaHHa; 4 — obpasey; 5
— 3NeKTPOA,; 6 — KOHTaKTHbIV 3aKUM 15 XWUAbl; 7 — U30/IMPOBaHHbIN 38KNM

PYCYHOK 7 — YCTPOICTBO 3/1EKTPOOB NPY U3MEPEHIM TAHTEHCA YI/1a AVN3/EKTPUUECKNX

6.3.2 lVcnbiTaHUa Cc NpUMEHEHUEM NPOBOASALLETO cOCTaBa

6.3.2.1 Kpyrnble amanupoBaHHble MPoBOAa C XW0 HOMUHA/IbHBIM AMAMETPOM
00 0,100 MM BKIOUUTENBHO

O6pasel, nposoAa B BUAe NPsSMOro otpeska A/MHoi (100 + 5) Mm HaBMBAIOT Ha NPAMON
OTPEe30K HEen30NVMPOBAHHOW MeLHON NPOBOMIOKM AvameTpom 1—2 MM, a 3aTeM KUCTOYKOM
HaHOCAT Ha o6pasel, NPOBOAALLMIA COCTaB, Hanpumep BOAHYIO AUCMEepCUIo rpadwura, U
BbICyLLMBAIOT, Hanpumep, B TeyeHve 30 MuH npu Temnepatype 100 °C B TepmocTtaTte C
NPUHYANTENBHON UMpKynsauueli Bo3gyxa.

6.3.2.2 Kpyrnble amanupoBaHHble NPOBOAA C XXWMNOW HOMUHA/IbHbIM AUaMETPOM
cebile 0,100 MM 1 NMPAMOYro/ibHble 3MaIMpPOBaHHbLIE NPOBOAA

O6paseL, npoBoja B BuAe MNPsSMOro OTpeska A/IMHON okoso 150 MM MOKpbIBaKOT

NpoBOAALMM COCTaBOM cornacHo 6.3.2.1 Ha gnvHe (100 +5) mm. O6pasel, BbiCyLUMBALOT,

17



MOCT IEC 60851-5-2011

Hanpumep, B TedeHne 30 muH npu Temneparype 100 °C B TepmocTate ¢ NpUHyAUTENbLHOM
LUMpKynsumen Bo3ayxa.

6.4 [lpoBeaeHue ucnbiTaHUA

Meton wcnbiranma A. OBpasey no 6.3.1 nOrpyxaloT B METannUYECcKyld BaHHy, Kak
MoKasaHo Ha pUCyHke 7.

Mertogn wenbiranmsa B. O6pasey, no 6.3.2 nomewaroT Mexay AByMSA MeTansimyeckumm
Gnokamu.

ObpaseL coeanHsAIoT C M3MEPUTENEM MMMEAaHCa U BblAEPXUBAOT A0 AOCTWKEHUS
33[@HHOM TemnepaTypbl UCMbITaHuA. [locne 3Toro npu NOMOLUM M3MepuTens uMmnegaHca
OrpeAensaoT TaHrEHC yrna ANaNeKTPUHECKMX NOTEPb.

6.5 Pesynbrar

UcnbiTaHve npoBoasT Ha ogHOM obpasLe. PUKCUPYIOT TaHreHC yria AUANEKTPUYECKNX
noTepb, YacToTy U TEMMNEPaTypy UCTbITAHNS.

7 UcnbiTaHue 23. UcnbiTaHne NO O6HaPYXEeHUI0 MUKPOTPELUH

HasHa4yeHne HacTosILero ucnbiTaHuss — obHapyxeHne AedekToR usonsumMm nocrne
BbIAEPXKKM ee B coneBoM pacteope. Llenb HacTosiero wucnbiTaHUs aHanormyHa uenu
UCMbITAHUSA MO OMNPEAENEHNIO TOYEYHbIX NMOBPEKAEHUIA NMPWU BbICOKOM HanpsbkeHun o 5.2.

[ns npoBOAOB C XWNOM HOMUHASBHBIM AuaMeTpoM MeHee 0,07 MM oTbupatoT obpasely
npoeoga AnunHon okono 1,5 M, a ANs NPOBOAOB C XWUNOW HOMUHANBHLIM AUAMETPOM, PaBHbLIM
0,07 MM 1 Bonee, —ANVHOM OKONO 6 M.

[ns NpoBoAOB C XNNON HOMUHaNbHBIM AnameTpom meHee 0,07 mm obpasuy nposoga
Ha gnuHe (1 £ 0,05) m npuaatot kpyrnyto popmy anametpom (100 + 50) mm.

Ons npoBofoB € XUNOW HOMWHanNbHbIM Anametpom 0,07 mm n Gonee obpasuy
npoeoAa Ha aAnuHe (5 + 0,2) M npuaatoT Kpyrnyto dopmy anameTtpom (300 + 100) mm.

O6pasel BbiepXMBaOT B TEPMOCTaTe C NPUHYLUTENBHON UMPKYNAUMen Bosgyxa B
TedeHve 10 MWH npu Temnepatype (125 + 3) °C, ecnu B cTaHAApTE UMM TEXHUHECKUX YCMOBUSX
Ha NPOBOA KOHKPETHOIO TUMa He YKasaHOo MHOoe.

MpwumeyaH u e—besTennoBoi 06paboTkn pe3ynbTaTbl He MOTYT ObiTb AOCTOBEPHLIMM.

Mocne ykazaHHOW TennoBon o6paboTku, 6e3 U3NUWHMX N3rnMboB N HaTskeHUs, obpasely
rocrne OxNaxAeHus A0 KOMHaTHOW TemnepaTypbl MorpyxatT B 3MeKTPONUTUYECKUA pacTBop
XIOPUCTOro HaTpusl (KoHUeHTpauus 2 r/n) ¢ gobaBneHnemM COOTBETCTBYIOLLErO KonmnyecTsa
cnupToBOro pacTeopa eHondTanenHa (koHueHTpaums 30 r/n) Ana nonyveHns Gonee YeTkmx
MPU3HAKOB HanmnuMsl MUKPOTPeLMH (0OblMHO B BWAE PO30BbIX CTPYMHbIX 0BpasoBaHui B

pacTBOPE); NMPK STOM MEXAY KMo NPOBOAA U PACTBOPOM, COEAVHEHHLIMM B 3MEKTPUYECKYHO
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uenb, npuknagbiBarT UCMbITatenbHoe HanpskeHne (12 £ 2) B NOCTOAHHOrO TOKa B
Pa3oMKHYTOW Lienn.

M p un m e 4 a H n e — [edopmauua nNpoBoga MOXET NPUBECTU K AONOSHUTENLHOMY
06pa30BaHMI0 MUKPOTPELLIMH B ANEKTPONUTUYECKOM PaCTBOpE.

HanpspkeHne npuknagbiBaroT B TedeHne 1 MUH, ucnonb3ys obpasel, B kadecTse
OTpULATENBHOrO 3MeKTPoAa Mo OTHOLLEHMIO K pacTBOpPY, U BO n3bexxaHne Ype3MepHoro Harpesa
TOK KOPOTKOro 3amblkaHns orpaHmnumearoT 500 MA.

PUKCUPYHOT YMCNO MUKPOTPELLMH, Habnogaembix 6€3 NPUMEHEHNST YBENMNYNTENBHBIX
npndopoB..

Mpwu M e vy a H M e — lNockonbKy HacTosLLee UCTbITaHWE NPOBOASAT B BOAHOM pacTBoOpe,
MOryT GbITb MOMyY€eHbl HEJAOCTOBEPHbIE PEe3yJibTaTbl NPU UCTMbITAHUM NPOBOAOB C U30MAUMEN M3 ONpeaeneHHbIX

TUMOB 3Marnu, Ha KOTOpPOii B BoAE 00pa3yeTcsl ceTka BONOCSHbBIX TPELLMH.
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Mpunoxexune A
(obsisarennHoe)
MeToabl onpeaeneHns ko3 uumneHTa AN3NeKTPUIUECKUX NoTepb

A.1 TanreHc penbTa — Touka nepeceyeHuUs

CyuwiecTByeT HECKONbKO METOAOB OMNpefAeneHus 3Toro napameTtpa. B Hacroswem
NPUNOXEHNM B Ka4ECTBE NMPMMEPOB NPUBEAEHBI CrieayoLme.

MpuHuyn  ucnbmadua  cneayowmii. O6pasey  SManuMpoBaHHOrO  npoBoga
paccMaTpuBaeTCA Kak KOHAEHCATOP, Xura KOTOPOro ABNSETCH OfHWM 3NEKTPOAOM, a Cromn
BbICYLUEHHON rpacpuUTOBOM MMEHKA MMM BaHHA C KUAKAM METasnioM —Apyrum SNEeKTPOAOM.
Temnepatypy ofpasua NoBbILLAKT C KOHTPONMUPYEMOWN NMOCTOAHHOW CKOPOCTBHIO, (PUKCUPYIOT
3Ha4YeHUs KoadppuUMeHTa AMINEKTPUYECKUX MOTepb (d) U CTPOAT rpaduk 3aBUCUMOCTU
KoahpmumeHTa guanekTpuieckmnx notepb (tg 8) ot Temnepatypbl. AHaNU3 KPUBOW NO3BONSIET
onpeaenuTb 3HaYeHWe TeMmnepaTypbl, KOTOpas HEMOCPEACTBEHHO CBA3aHa CO CTEneHbH
crekaHus 3Manesomn MNEHKN.

MpUMeHAT anbTepHaTMBHbIE METOAbl, MNpY  KOTOPbIX ofpasey ¢  BbICOKOW
TemnepaTtypomn oxnaxaaroT Ao Gonee HU3KOW TeMneparypsl.

A.2 MeToabl ucnbiTaHUA

A.2.1 Metoa A — Micnonb30BaHWe XUAKOro MeTaniMyeckoro cnnaBsa

Mcnonb3ytoT SMeKTPOHHBIA  MOCT, MO3BONSAOWMA HENOCPEACTBEHHO OMpeaennuTb
3HaveHve d.

O6paseL, amManMpoBaHHOro MPOBOAA NPOTUMPAKOT MSNKOM TKaHbIO W 3aKpEnnsioT B
nepxartene. Obpasel, npoBoAa C AepXaTeneM MOrPyKawT B BaHHY C XWUAKUM MeETarsnom,
npeaBapuTenibHO  OTPErynmMpoBaHHY0 A0  WCXOAHOW  HM3konW Temnepartypbl. O6pasel
NOACOEAVHSIIOT K MOCTY, UCMOMb3ys TOKONPOBOAALLYIO XUy B KAYeCTBE OAHOro 3MeKTpoaa, a
KUOKMA MeTann — B kayecTBe Apyroro. Temnepatypy BaHHbl MOBLILAIT C MOCTOSHHON
CKOPOCTbK) OT TemrnepaTypbl OKpyXalolenh cpeabl A0 Temnepartypbl, obecneuvsaroLen
MonyYeHne 4YeTKO BbIPaXEHHOW KpuBOW. PerynspHo pernctpupytor 3HadeHmna tg & u
Temneparypbl, a pesynbTarbl HAHOCAT Ha rpadumk ¢ NUHENHOW OCBID ANA TemnepaTtypbl u
norapuMnU4ecKon Unu nvHenHon ocbto AN tg 8. MNockonbky MokasaHWA MOryT MEeHATbCA
oyeHb ObICTPO, MNPEAMNOYTUTENBHO WCMOMb3OBAHWE AaBTOMATUHECKOTO  3anuvcChbiBaKOLLEro
YyCTPOMCTBA WM KOMMBLIOTEPHOW cucTeMbl. McCnonb3oBaHWe aBTOMAaTUYECKOM 3anvcu
MO3BONSET NPOBOAUTE UCTbITaHNE C Honee MHTEHCHBHBLIM MOBbILLIEHWEM TemnepaTyphbl, XOTA
crneayeT NpefnpuHsTb ocobble Mepbl Ans obecneveHns Toro, Ytobbl Mexay nokasaHuem u

hakTU4eckor Temnepatypo He Obio  3HauuTenbHoro pacxoxgaeHus. [NpumeHsemoe

20



rOCT IEC 60851-5-2011

o6opyAoOBaHUe, MOBLbILLEHWE TEMMNepaTypbl U WMHTEPMpPeTaumsa pesynbTaTtoB AOMKHbI ObiTb
cornacoBaHbl MEXAY 3aKa3yMKkOM U U3rOTOBUTENEM.

A.2.2 MeTop B — Mcnonb3oBaHue NOKPLITUS U3 NPOBOAALLEN MNITEHKN

Mcnone3yoT  3nNekTPOHHBLIM  MOCT, MO3BONSMOWMA HEMNOCPEACTBEHHO OnpeaennTs
3HayeHue d.

Ob6paseL; NoACOEAMHSAOT K MOCTY, MCMOSb3ys TOKOMPOBOASLLYIO KUIY B KayecTse
O[HOrO 3reKTPoAa, a rpadmTHOE NOKPLITME — B KAYECTBE APYroro.

Temnepatypy obpasua ¢ rpadmToBbIM NOKPLITUEM MOBLILLIAKOT C NOCTOSHHOM CKOPOCTbLIO
OT TeMNepaTypbl OKpyKatoLLel cpefbl O TeMnepaTtypbl, obecneunBatolleit NonyYeHe YeTKo
BbIp@XEHHOW KpuBoWh. [lokasaHme Temnepatypbl CHUMAKT MpY  MOMOLWM  AaTuuMKa,
Haxogseroca B KOHTakte ¢ obpasuom. [onoxeHve patyMka Temnepatypbl u cnocob
KOHTaKkTa MOryT OKa3biBaTb BIUSIHWE Ha MOKa3aHWUs, KPOMEe TOr0 HEOAMHaKOBbIE pe3ynbTaTtbl
MOryT AaBaTb pasHble Npubopbl. PerynsapHo perucTpupytoT 3HadeHns tg & u Temnepartypel, a
pesynbTaTbl HAHOCAT Ha rpadvk C NIMHEHON OCbi0 ANs TemnepaTypbl U norapudmMmu4eckomn
Unn nuHenHon ockbto Ans tg 8. TockonbKy MokKasaHWUs MOryT MEHSATbCS OveHb ObICTpO,
NPEeANOYTUTENBHO WUCMONb30BaHWE aBTOMAaTMYECKOro 3amnuchiBarOWEro YCTpoucTBa MU
KOMMbIOTEPHON CUCTEMBI. Mcnonb3oBaHWe aBTOMAarUYeckon 3anncyu NO3BONSET MPOBOAUTH
ucneiraHme ¢ 6onee MHTEHCHMBHBIM MOBBLILLEHWEM TEMMNEPATYPbI, XOTS CNeayeT NPeanpuHNATL
ocobble Mepbl Ans obecneueHua Toro, 4ToObl MeXay nokasaHneM W akTUYECcKOn
TeMnepatypon He Obino 3HauMTEnNbHOrO pacxoxaenus. [pumeHsemoe o6opynoBaHue,
MNoBbILLEHME TEMMePaTypbl U UHTEPNPETaLMA pe3ynbTaToB AOMMKHLI ObITb COrnacoBaHbl Mexay
3aKa34MKOM W N3rOTOBUTENEM.

A.3 UHTepnpeTtauus pe3ynbTaToB

Ha nonyyeHHom rpaduke kpueas tg & MOXeT ObiTb NpeacTaeneHa aeyms criocobamu.

3HaueHve d MoXeT GbITb MPEACTABNEHO Ha NMUHENHOW U Ha NOorapUdMUYECKon ocn
Y. Ana aTux ABYX METOAOB orpeaeneHve 3Hadvenus tg & npoeoasaTt aymsi criocobamn. [pu
npeacTaeneHMn pesynbTaToB JAOMMKHO ObiTb yKasaHo, Kakon meTon Obin MCnonb3oBaH.
Cneaytolme rpadvki npveeeHbl TONbKO ANA MNOHMMaHWS 3TUX METOAOB, a@ He ANA YCTaHOB-

NEHUs Kaknx-nmbo cneyuanbHbIX Tp66OBaHMVI, npeabaBnaeMbIX K Marepuanam.
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A.3.1 InHeliHbIA MeTo4

(3

PucyHok A.1 —Tlpumep NuHeHOro meToga
MpoBOAAT KacaTeslbHYH K CaMOoii KPYTOil YacTu NepBOro NogbemMa KpyBOW 3aBUCMMOCTM
tg 5 oT Temnepartypbl. [OpPU3OHTa/IbHYIO NMHWIO MPOBOAAT 4epe3 TOuKy Ha KPUBOWA,
COOTBETCTBYIOLLYIO Temnepatype, COrflacoBaHHOW Mexzy 3aKasuuMkoM W W3roTOoBUTENEM.
OnpefenaloT TemnepaTypy, COOTBETCTBYIOLLYIO TOYKE MepeceyeHuss 3TOM IMHUK  C
BblLLIeyKa3aHHON KacaTe/lbHOW. 3TO 3HaYeHne NpeAcTaBasoT kak tg 5 = xxx °C(lin).

A.3.2 Nlorapudmmnyeckuii metog,

tgS

PucyHok A.2 — MNprmep norapugIMUYeckoro metoaa
MpoBOAAT ABE TOPU3OHTa/IbHbIE NIMHUM OT OCK Y Ha YPOBHE 3HAYEHWIA, COrnacoBaHHbIX
MeXay 3aKa3uMKoM U M3roToBuTeneM. 3aTeM Yepes TOUKM MepeceyeHns aTUX NIMHWIA 1 KPUBOIA
NpoBOAAT /IMHUIO W MPOJO/KAOT €ee [0 TMepeceyeHuss C TOpPWU30OHTaIbHOW  NNHKEN,

NPOBEAEHHON Ha YPOBHE MWHUMASILHOTO 3HAYEHUS Ha KPUBOIA.
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OnpepenstoT  TemnepaTtypy, COOTBETCTBYHOLLYIO MOCNEAHEN YKa3aHHOM TOYke

nepeceyeHns. ITo 3HaYeHVe npeacTaensaoT kak tg & = xxx °C(log).
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Mpunoxenue JA
(cnpaBouHoe)
CBeaeHMs 0 COOTBETCTBUM MEXIrocyAapCTBEHHbIX CTAHAAPTOB CCbINIOYHbIM
MEeXAyHapoOAHbIM CTaHaapTam
Tabnuya JA1

0O6o3Ha4YeHVe 1 HaMMEHOBaHWE CreneHb OBo3HaueHWe 1 HaMMEHOBaHVE
CCbIMOYHOrO MEXKAYHaAPOAHOMO CTaHAaPTa |COOTBETCTE | COOTBETCTBYIOLLErO MEXTOCYAaPCTBEHHOO
ns CTaHpapTta
IEC 60851-1:1996 [poeoaa IDT MOCT IEC 60851-1-2011
obMoTouHble. MeToabl  UCMbITAHUNA. MpoBoaa 0OMOTOYHBbIE. MeToabl
Yactb 1. OBLwyme nonoxeHms NCMbITaHWA. Yactb 1. Obwe
MONOXEHNS

MpuMedyaHune— B HacTosAwen Tabnuue MCNONbL3OBAHO CrieaytoLlee YCrNOBHOE 0B03HAYEHUsI CTENEHU
COOTBETCTBMSI CTAHAAPTOB!
IDT — uaeHTU4HbIE CTaHAAPTbI.

24



FOCT IEC 60851-5-2011
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