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MpeancnoBue

Llenn, oCHOBHble MPUHLMWMBI N OCHOBHOW NOPSAAOK NMpoBeAeHna paboT NO MexXrocygapCTBEHHOW cTaH-
paptusauumm yctaHossieHbl B TOCT 1.0—2015 «MexrocygapcTseHHasa cucrtema ctaHgaptusaumm. OCHOBHbIe
nonoxeHus» n FOCT 1.2— 2015 «MexrocygapctsBeHHaa cuctema crtangaprtusauunu. CtaHgaptel mexrocygap-
CTBEHHbIE. MpaBuia v pekoMeHAaLunm No MexrocyfapcTBeHHOW cTaHgapTmusauuun. MNpasuna paspaboTku, npu-
HATUA. O6HOBMEHNSA N OTMEHbI»

CBefleHna o ctaHgapTe

1 MOATOTOB/NIEH OTKpbITbIM aKkUMOHEepHbIM 06U ecTBOM «Bcepoccuiicknii  Hay4yHo-uccrnepgosa-
TeNbCKNA, NPOEKTHO-KOHCTPYKTOPCKNI U TEXHONOTMYECKUA MHCTUTYT kabenbHOW npombiwaeHHocTu» (OAO
«BHWWMKM») Ha ocHoBe COGCTBEHHOrO NepeBOAa Ha PYCCKUIA A3blK aHITOA3bIYHOW BEPCUN MEXAYHAPOLHOrO
cTaHfjapTa, yKa3aHHOro B NyHKTe 5

2 BHECEH MexrocyaapCTBEHHbIM TEXHUYECKMM KOMUTETOM No cTaHgaptusaumn MTK46 «KabenbHble
n3fennsa»

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHgapTu3auuum, MeTposioruM u ceptudukayum
(npotokon ot 30 HOoA6GpA 2017 . Ne 52)

3a NpuHATHME nNporosiocoBanu:

KpaTkoe HanmeHoBaHNe CTpaHsl Kog cTpaHbl no CokpaljeHHOe HauMeHOBaHNe HalOHaNbHOTO
ro MK (MCO 3166) 004 - 97 MK (MCO 31B6) 004 —97 opraHa no ctaHgapTusauumn

Kuprususa KG KbiprelsctaHgapt

Poccua RU PoccTtaHpgapT

Y36ekuctaH uz Y3cTtaHpgapT

YKkpauHa UA MUH3KOHOMPAa3BUTUA YKPaNHbI

4 TMpukasom depepanbHOro areHTcTea MO TEXHUYECKOMY PerysimpoBaHWio U MeTposiormm oT 25 ceH-
TA6ps 2018 r. No 645-cT MexrocygapcTBeHHbli cTtaHgapT FOCT IEC 60851-5—2017 BBeAeH B AelicTBue B
KayecTBe HalMoHanbHOro cTtaHgaprta Poccuiickoih degepayun ¢ 1 mapta 2019 r.

5 HacToawwuii ctaHgapT ugeHTUYeH MexayHapogHomy ctaHgapTty IEC 60851-5:2011 «lMpoBoga o6mMo-
TOUHble. MeToabl UcNbITaHWii. HacTb 5. AnekTpuyeckune ceoiictea» («Winding wires — Test methods — Part 5:
Electrical properties». IDT).

MexayHapoaHblii cTaHgapT IEC 60851-5:2011 pa3pa6oTaH TexHuyecknm komutetom TC 55 «O6MOTOYU-
Hble MpoBoda» MexAyHapoAHOW anekTpoTexHuyeckoli komuccum (IEC).

MexayHapoaHblil cTaHfapT IEC 60851-5:2011 BBefeH B3ameH IEC 60851-5:2008.

Mpu npuMeHeHWN HacTofAlWero cTaHjapTa pekoMeHAYyeTCs UCNONb30BaTb BMECTO CCbIIOYHbIX Me3edy-
HapoAHbIX CTAHAAPTOB COOTBETCTBYOLWME UM MEXIoCcyfapCcTBEHHble CTaHAapTbl, CBEEHUA O KOTOPbIX Npu-
BeAeHbl B AONO/IHNTENBHOM NpuAoXeHun A

6 B3AMEH IOCT IEC 60851-5—2011

7 HekoTopble 3eMeHTbl HACTOAWEero ctaHgapta MoryT 6bITb 06beKTOM naTeHTHoro npasa. IEC He He-
ceT OTBETCTBEHHOCTU 3@ YyCTaHOB/eHWE MOAIMHHOCTN Kakux-nnbo unm Bcex Takmx naTeHTHbIX NpaB

MHdopmaumsa 06 n3MeHeHUsX K HacTosieMy cTaHAapTy nybnukyeTCca B eXerogHoMm nHdopmalm-
OHHOM YyKazaTene «HauuoHanbHble CTaHfapThi», @ TEeKCT W3MEHEHWA N NoNpaBoOK — B eXeMeCAYHOM
MHdOpMaLMOHHOM yKasaTene «HauunoHanbHble cTaHgapThi». B cnyyae nepecMoTpa (3aMeHbl) UM 0T MeHbI
HacToAWero cTaHjapTa COOTBeTCTBYyUlee yBefoMneHne 6yaeT ony6/MKOBaHO B €XeMeCAYHOM
MHOPMaLMOHHOM yKasaTene «HauuoHanbHble cTaHgapThbi». CooTBeTCTByWWas uWHdopmaums,
yBefjOM/IEHNe N TeKCTbl pa3MellalnTcs Takke B MHpOpPMaLMOHHOW cucTeme 06LLero nosib30BaHus —
Ha odmymnanbHOM caiTe defepasibHOro areHTCTBa N0 TEeXHUYECKOMY PeryinpoBaHnio U MeTPoIorun B
ceTun VIHTepHeT (www.gost.ru)

© CtaHpgapTuHgopM. opopmneHne. 2018

B Poccuiickoit ®epepaynmn HacToAWMA cTaHAapT HE MOXET GbiTb MOSTHOCTbIO UK
4acTUYHO BOCMPOM3BEEH, TUPAXMPOBAH N pacnpocTpaHeH B kKayecTBe ouLManbHOroO
n3paHnsa 6es paspelwenns degepasbHOro areHTCTBa N0 TEXHUYECKOMY perysimpoBaHuto
U MeTposioruu
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BeBepgeHune

HacToswunii ctaHgapT BXOAUT B CepUto cTaHAapTOB Ha M30/MpOBaHHble NpoBOAa, UCNOMb3yeMble AN
06MOTOK 3/1ekTpoobopyaoBaHnsa. Cepusa COCTOUT M3 Tpex rpynn:

a) o6MOTOYHblEe NpoBOAAa — MeToAbl ucnbiTaHuii (IEC 60851):

b) cTaHAApPThl UNU TEXHUYECKME YC/TOBUS HA KOHKPETHble Tunbl 06MOTO4YHbIX NnpoBogoB (IEC 60317):

C) ynakoBka 06MoTO4YHbIX NpoBoAoB (IEC 60264).
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M E X I O C ¥y o AP C T B E H H bl W” C T A H O A P T

NMPOBOAA OBMOTOUYHBIE

MeToabl McnblTaHW
YacTb 5

OnekTpuyeckue ceoicTBa

Winding wires. Test methods. Part 5. Electrical properties

fata BBegeHns — 2019—03—01

1 O6nacTb NpUMeHeHUs

HacTofAwmnii ctaHfapT ycTaHaBuBaeT Tpe6oBaHWUs K MeToAaM UCNbITaHUI 06MOTOUYHbIX NPOBOAOB (fa-
Nee — NpoBOAOB) A4NSA ONpeAesieHNs X afieKTpuyecknx ceoicTe. CTaHfapT ycTaHaBnuBaeT cnejylolume mMe-
TOAblI UCMbITAHUI:
ncnboiTaHne 5 — anekTpuyeckoe ConpoTUBAEHMNE:
ncneiTaHne 13 — npobuBHOe HanpsaxeHue;
ncnbiTaHne 14 — 4yncao TOYEYHbIX MOBPEXAEHW;
ncnbliTaHne 19 — TaHreHC yrna AnanekTpuyecknx noTepb;

- ucnbiTaHne 23 — uUCNbITaHWe N0 06HaAPYXEHWNI0O MUKPOTPELLUH.

OnpepeneHus, obuwme ykasaHus No NpoBeAeHU0 UCMbITAHUA N MOMHbIN NepevyeHb MeTOL0B UCMbITAHUN
06MOTOYHbIX NPOBOAOB NpuBeeHbl B IEC 60851-1.

2 HopMmaTUBHbIE CCbISIKU

B HacToflWwem cTaHAapTe Mcnofb3oBaHa HOPMaTUBHAA CCbi/lKa Ha CNeAYOLWNA MexXAYHapoaHbIA cTaH-
aapt:

IEC 60851-1. Winding wires — Test methods — Part 1: General (MpoBoaga o6MoTOYHbIe. MeToAbl UC-
nbiTaHuii. YacTb 1. O6LWMe NOMOXEHMNS)

3 WcnbiTaHue 5. dnekTpuyeckoe CONpPoOTUBJIEHNE

QNieKTpuyeckoe CONPOTUBEHNE — 3TO COMPOTUB/IEHNE NMPOBOAA NOCTOAHHOMY TOKY Npu Temnepartype
20 °C Ha gnnHe 1 m.

MorpewHOCTL NPUMEHSAEMOTro MeToAa He AoJ/KHa npesbiwaTb 0,5 %.

Ana npoBOAOB MyYKOBOW CKPYTKM MCNOMb3YIOT OTPEe30K ANNHONV A0 10 M BKAOUYNTENBHO, KOHLbI KOTOPO-
ro nepej M3MepeHnem CONpPOTUBAEHUA AO0/DKHbI 6bITb CnasHbl. ECnv nsmepeHne conpoTUBAEHNA NPUMEHSA-
10T ANA onpejeneHns KonuyecTsa 060pBaHHbIX MPOBOJIOK, UCNbITbIBAOT OTPE30K NPOBOAA MYy4YKOBOW CKPYTKK
anuHoi 10 wm.

Ecnun namepeHune conpotusnenns Rr OM. NnpoBoAAT nNpu TemnepaType t. oTAM4yHoi oT 20 “C. To conpo-
TuBnenne R2Qnpu temnepatype 20 °C onpegfensioT no hopmyne

«l

20 14 0(/- 20) (D

roe a — TemnepaTtypHbld koadpuumneHT. K-1;
f — dakTuyeckas TemnepaTtypa BO Bpems usmepenus, °C.

M3paHue oduymansHoe
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B ananasoHe temnepatyp 15 °C — 25 °C TemnepaTypHblii KO3 duyneHT (0”) NPpMHUMAIOT PaBHbIM:
-ana mean — 3,96 10*3 K"1;

-onsa antoMmHna — 4,07-10“3 K- .

MpoBoAAT 04HO n3MepeHne. PUKCUPYIOT 3/IEKTPUUYECKOE COMPOTUBEHMNE.

4 WcnbiTaHne 13. NMpobuBHOE HanpshkeHne

4.1 TMpuHuun

NcnbiTaTtenbHoe (MPo6MBHOE) HanpshkeHne — 3TO HaMpPs)XXeHWe NepemMeHHOro Toka HOMUHasbHOW
yacTtoToi 50 unm 60 ly. MicnbiTaTenbHOE HaNps)XXeHWe NMOBbIWAT OT HYNSA C NOCTOSAHHOW CKOPOCTbI0O B COOT-
BeTCTBUU Cc Tabnuuei 1.

Ta6nunya 1— CKopoCTb NOAbBMA UCMbITATENIBHOIO HANPSXEHNA

VicnbiTatensHoe HanpsxeHve. B CkopocTb nogbema. Bic
Ao 500 Bkntou. 20
Cs. 500 go 2500 Bkntou. 100
Cs. 2500 500

4.2 NcnbiTaTenbHoo obopypgoBaHue

Wcnone3yloT cnegytowee obopyaoBaHue:

-ucnbiTaTteNbHbI TpaHcopMaToOp HOMWHANbHONW MOLWHOCTLIO He MeHee 500 B A, obecneuunBatownii
Hanps>XeHne NepemMeHHOro Toka C JOCTaTOYHO YCTONUYNBOW CUHYyCOMAanbHOW (hDOPMOI BOMHLI MpuU nposBefe-
HUW UCNbITAHWUIA, C aMNAUTYAHbIM (hakTopom -J2+ 5 % (1.34— 1.48) n o6ecneunBatowinit npu toke 5 MA na-
[eHne HanpsxXeHWs He 6onee 2 %;

- ycTpoiicTBO dhukcaumm npobos, koTopoe cpabaTbiBaeT Npu NPoxXoxaeHun toka 5 MA n 6onee;

- ycTpoiicTBO, o6ecneyunBalllee NogbeM UCNbITATeNIbHOTO HANPAXEHUA C yCTAHOB/EHHO MOCTOAHHOWA
CKOpPOCThIO;

- TepmocTaT C NPUHYANTENbHOW LupKynsumei Bo3gyxa;

-NONNPOBAaHHbIA MeTannnyecknii uMNMHApP gunameTpom (25 + 1) MM. yCTaHOBJ/IEHHbI TOPU3OHTANbHO
(pucyHOK 1) 1 NnpucoeAUHEHHbI K OAHOMY U3 BbIBOAOB UCTOYHMKA HANPAXEHUA NUTaAHNS;

- yCTpONCTBO (PUCYHOK 2), C UCNOMb30BAHMEM KOTOPOro CKpy4YMBalT jBa OoTpe3ka NpoBoja Ha AnNHe
125 mm;

- MONIOCKN MeTannuyeckoit ponbrv WUPUHONR 6 MM U KEWKYI0 NEeHTY WUPUHON 12 MMm;

- KOHTellHep ¢ Apo6bi0 M3 HepxaBellWell NN HAKENMPOBaAHHONW cTanun. inameTp APO6K [OMKEH ObIThb
He 6onee 2 MM. lpo6b NnepnoAgMyeckn ounLaldT COOTBETCTBYOLWMUMY CpefcTBaMK;

- MeTannmuyeckyl onpasky gnameTtpom (50 = 2) mm;

- MeTannunyeckyl onpasky gnameTpom (25 + 1) Mm;

- MeTannnyeckyw onpasky gmameTpom (80 + 3) mm.

4.3 Kpyrnble amanupoBaHHble npoBoja

4.3.1 MpoBopa TMNoB 1—3 c XNNOWK HOMMWHANbHbLIM grnameTpom A0 0,100 MM BKAOYNTENbHO

McnbiTaHne NpoBOAAT Ha uuanHape guametpom (25 * 1) mm.

KoHel o6pa3sua nposoja C yganeHHoW nsonsumen npucoegnHAOT K BEPXHEMY 3aXUMYy B COOTBETCTBUM
C pUCyHKOM 1 v HamaTbiBAlOT OAHUM BUTKOM BOKPYT LuUAWHAPA. JNsA NNOTHOrO npuneraHnsa obpasua K LNAvH-
APY K HUKHEMY KOHLY NpoBoAa NpuknajbiBatoT ycuave B COOTBETCTBUM € Tabnuuen 2.1.

McnbiTaTenbHoe HanpsxeHue npuknajbiBaloT B COOTBETCTBUM C 4.1 MexAay XuAoi nposoja WU
UNANHAPOM.

McnbiTaHne nNpoBOAAT NPy KOMHATHON TemnepaType Ha nNATu o6pasuax. PUKCUPYOT NATb OTAENbHbIX
3HAYeHW.
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1— o6pasel; 2 — U30NALMOHHBIA MaTepuan; 3 -+ BEePXHUit 3axuu; 4 — UUAUHAP;
5 — ucnbiTaTeNbHOE HaNPsXEHHO

PucyHok 1— PacnonoxeHue LunnHapa vn o6pasua npu ucnbiTaHuy npo6UBHBLIM HaNPsHXKEHNEM

Ta6nuya 2.1 — Ycunue, npuknagbiBaemoe K NpoBogy

HomuHanbHblii ANAMETP Xxunbl, MM Ycunue. U
o 0.018 sksitou. 0.013
Cs. 0.018 go 0.020 BkntoM. 0.015
» 0.020 » 0.022 » 0.020
» 0.022 » 0.025 » 0.025
» 0.025 B 0.028 » 0.030
» 0.028 » 0.032 » 0.040
» 0.032 o 0.036 «k 0.050
» 0.036 » 0.040 » 0.060
» 0.040 B 0.045 » 0.080
» 0.045 B 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 B 0.090 » 0.300
» 0.090 » 0.100 » 0.400
4.3.2 Mposoga Tnnos FIW3 — FIW9 ¢ X110l HOMUHaNbHLIM ANaMeTpoM A0 1,600 MM BKAOUYM-

TEeNbHO

WcnbiTaHne NpoBOAST Ha LUAVHAPE AMaMETPOM, Yka3aHHbIM B Tabnuue 2.2,

KoHel o6pasya nposoja B BUAE NPSAMOro oTpeska C yAa/leHHOW nsonayunei npucoesnHaoT K BEPXHEMY
3aXUMY B COOTBETCTBUMU C PUCYHKOM 1 M 3aTeM HamaTbiBalOT OAHUM BUTKOM BOKPYT UunuHapa. 4ns NAoTHO-
ro npuneraHus o6pasua K UAAUHAPY K HUXKHEMY KOHLY nMpoBoja NpuknagbiBaloT ycusive B COOTBETCTBUMU C
Tabnuuen 2.2.

McnbiTaTenbHoe HanpshkeHue NpukNagbiBalwT B COOTBETCTBUM C 4.1 MeXAy XWNoi npoBoja WU LUAWH-
ApoM. McnbiTaHMe NPoBOAAT NPU KOMHATHOW TemnepaTtype.

WcnbiTaHne NnpoBoAsiT Ha NATU o6pasyax. PUKCUPYIOT NSATb OTAENbHbIX 3HAYEHWIA.
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Tab6nunya 2.2 — Ycunus, NpukiagbiBaemMoe K NposoAy, U gnameTp LuanHapa

HOMVHaNbHbI AnameTp XWbl, biv

Ao 0.040 skou.
Cs. 0.040 o 0.045 Bkntou.
» 0.045 » 0.050 »

» 0.050 a 0.056
» 0.056 » 0.063
» 0.063 a 0.071
0.071 s 0.080
0.080 s 0.090
0.090 s 0.100
0.100 » 0,160
0.160 s 0.250
0.250 a 0.355
0.355 s 0.500
0.500 s 0.710
0.710 s 1.060
1.060 a 1.400
1.400 a 1.600

M N M XYM MM XYY
Dol o R s R e B o R R I o I a s o R o R o I o |

pal

Yewnve. H

0.080
0,100
0.130
0.160
0.200
0,260
0.330
0.400
0.500
0.600
0.850
1.700
3.400
7.000
13.500
27.000
54.000

[OvableTp UCnbITaTeNbHOMO LMHAPA MM

25+1
25+ 1
25+ 1
25+1

4.4 Kpyrnbole amanvpoBaHHbie NPOBOJa C XWUIO0OA HOMUHANbHLIM AnameTpom cBbiwe 0,100

£0 2,500 MM BKIHOYNTENBHO TMNOB 1—3

4.4.1 VcnblTaHMe Npu KOMHaTHOI TemnepaTtype

O6pa3sel npoBoja B BuAe NPsIMOro oTpeska ANNHOK npumepHo 400 MM c yaaneHHOW ¢ 060MX KOHLOB
n3onAunei cknagblBaloT nonosaaMm u ckpyymBalT Ha AgnunHe (125 + 5) MM c ncnonb3oBaHMeMm ycTpoiicTea, npu-
BeJleHHOro Ha pucyHke 2. KoHubl NnpoBoAa A0/KHbI 6bITb COEAUHEHbI. YCUne, npuknagbiBaemoe kK nposogy
BO BPeMs CKPYUYMBAHWS, U YNCNO KPYUYEHUI yka3aHbl B Tab6nuue 3. MeT/a0 HA KOHLEe CKPYYEHHOro yyacTka 06-
pasua paspesalT B BYX MecTax, 4To6bl o6ecneunTb MakcumanbHoe paccToaHne Mexay o6pa3oBaBLIMMUCS
KoHuamu. Mpu pasgBuXeHUn A4BYX KOHLOB NpoBoja cneayet nsberatb pe3kux nepernbos nan noBpexpgeHuns

nsonauuu.

McnblTatenbHoe HanpsXXeHne npuknaabiBaldT B COOTBETCTBUN € 4.1 mMexXxAay XunaMmun nposojoB.
McnbiTaHne NpoBOAAT HA NATU 06pa3uax. PUKCUPYIOT NATb OTAENbHbIX 3HAYEeHUN.

Tab6nunya 33— Ycunve, npuknagbiBaeMoe K NpoBoay,
HoMWHanbHbIV fvamMeTp Xubl MV

Cs. 0.100 go 0,250 Bkntou.
s 0.250 A 0.355 =

f -- HenopBwkHas pacropka. 2 — BpaLLato-

LM KpIoK-pacnopka: 3 —obpaseL,

PucyHok 2 — YCTpOIiCTBO AN1A CKPyYm-
BaHMA obpasua AN UCMbITAHUA Mpo-

1 YNCI0 KPYUEHUit

Yeunve.H

0.85
1.70

GUBHbIM HanpsxeHnem

yuncno KpyyeHuit

33
23



OKoHYaHue Tabnuuybl 3

HoMWHaNbHbIN AMameTp Xusbl, MV

Cs. 0.355 go 0,500 Bk/tou.
» 0.500 » 0.710 *
» 0.710 » 1.060 a
» 1.060 » 1.400 »
» 1.400 * 2.000 »
» 2.000 » 2500 *
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Yewwme. U Ywncno KpyueHuii
3.40 16
7.00 12
13.50 8
27.00 6
54.00 4
108.00 3

4.4.2 WcnbiTaHve Npu NOBbLIWEHHON TemnepaType

O6pasel NnpoBoja, NOATOTOB/IEHHbIV B COOTBETCTBUM C4.4.1. noMewaloT B TepmocTar, npegBapuTesnibHo
HarpeTblii 40 yCTAHOBNEHHON TeMnepaTypbl UCNbITAHUA C NPeAeIbHbIMU OTKOHeHusAMMN = 3 °C. McnbiTaTtenb-
HOe HanpshKeHue NpuknajbiBaloT B COOTBETCTBUM C 4.1 MeXAy Xunamu nposoja He MeHee yeM yepe3 15 MuUH
nocne Bblgepxkn obpasua B TepmocTaTe. VicnbiTaHne AOMXHO 6bITh NPpOBeAeHO He 6onee yeM 3a 30 MUH.

NcnbiTaHne NpoBOASAT Ha NATU o6pasyax. PUKCUPYIOT NSATb OTAENbHbIX 3HAYEHUIA.

4.5 Kpyrnble NnpoBOAa C XUMOW HOMWHANbHbLIM AMaMeTpOM CBbiwe 2.500 MM

4.5.1 WcnbiTaHne Npu KOMHaTHON TemneparTtype
O6pasel npoBoAa B BUAE NPSIMOro oTpe3ka f,0CTaTOYHON AIMHbI, C OAHOTO KOHLLA KOTOPOro yaaneHa nso-
nAuNA. n3rnbatT BOKPYr onpaBku, Kak mokaszaHo Ha pucyHke 3. luameTp onpaBku Ao/MKeH 6bITh (50 + 2) MMm.

f — obpaseL, o ByAE M30THYTOI NPOBOAA: 2 — Me-
Tanmyeckast Apobb AMamMeTpoMm He 6onee 2 wbi;
3— KoHTeliHep

PucyHok 3 — U-06pasHblii o6pasel, ana uc-
nblITaHWA NPOOGUBHLIM HanpskeHnem (obpasel,
B KOHTeliHepe ¢ Apo6bHo)
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O6pasel nomMewawT B KOHTEHep Tak. YTOGbI TONWMHA CNoa Apo6KM, oKpyXaloleli ero. coctaBnsna He
MeHee 5 MM. KOHLbl o6pasiua 40MXHbl 6GbiTb OCTATOYHON ANUHBI BO M36eXaHWe KOPOTKOro 3aMblKaHUs.

KoHTeliHep nmocTeneHHO 3ano/iHAT Apo6bl A0 Tex Nop. Noka o6pasel, He NokpoeTcs cnoem Apob6u
TONWMHON 90 Mm. ilnameTp Apo6KN JO/MKEH ObITb He 60/1€ee 2 MM; MOXHO NPUMEHATb 4P06b U3 HepXaBetoL e
WIN HUKENWPOBAHHOW cTanu, a Takke Hukens. lpo6b Nnepuoanyeckn ounLLalT COOTBETCTBYOL UM pacTBoOpu-
Tenem. Hanpumep 1.1,1-Tpuxnop-aTaHoM.

McnbiTaTenbHOe HaNpsXXeHHO NpuKkNaAbiBalT B COOTBETCTBUM € 4.1 MeXAy XUNoih n apo6bio.

MpumeyaHune — o cornacoBaHnio Mexay 3akasuyMkoM U M3roTOBUTENEM WCMbITAHUE MOXHO NPOBOAUTL Ha
o6pasue, NorpyxeHHoM B Macso. Mapka npyuMeHseMoro macna AoJ/hkHa cooTBeTcTBoBaTth |IEC 60296' unun fomkHa 6biTb
cornacoBaHa Mexgy 3aka3yukoM U U3roToBUTesNeM.

McnbiTaHne NnpoBoAAaT Ha NATU obpasyax. PUKCUPYIOT NATb OTAEMbHbIX 3HAYEHWIA.

4.5.2 WcnbiTaHue Npu NOBbIWEHHON TeMmnepaTtype

O6pasel, NOATOTOBMEHHbI B cOOTBETCTBUU ¢ 4.5.1, nomMela0T B TepmocTaT, NnpeABapuTesibHO Harpe-
Tbli 4O yCTAHOB/MIEHHON TemMnepaTypbl UCNbITAHWA C NpeAeibHbIMU OTKNOHeHUsMK + 3 °C. 1po6b U KOHTEN-
Hep npefBapuTeNbHO HarpesalwT B TepMocTaTe Npu TemnepaType UCNbITAHUA U OCTABMAKT TaM BO BpeMs
3arpyskum ncneiTyemoro obpasua. Npouecc 3arpyskm ncnbiTyemoro o6pasta NpoBoAAT OYeHb OCTOPOXHO BO
n3bexaHne nospexaeHna obpasua.

McnbiTaTeNbHOe HaNpsAXXeHHO NpukaafbiBalT B COOTBETCTBUM C 4.1 MexAy XUnoi n 4pobblo He MeHee
yeM yepes 15 MuH nocne nomeweHna obpasua B TepmocTaT. icnbiTaHne AO/MKHO 6bITb NPOBEAEHO He 6onee
yeMm 3a 30 MUH.

Temnepatypy cneayet noAfepxuBaTtb C NnpefesibHbIMU OTK/IOHEHUAMKN = 3 °C.

McnbiTaHne NnpoBoAAT Ha NATU obpasyax. PUKCUPYIOT NATb OTAENbHbIX 3HAYEHUA.

4.6 Kpyrnble npoBoja C BO/TOKHUCTOW nsonauyunei

4.6.1 WVcnblTaHWe NpU KOMHATHOW TemnepaTtype

O6pasel npoBoja B BMAe NPAMOro oTpeska AOCTATOYHOW ANUHBI, C OAHOTO KOHLA KOTOPOro yaaneHa
MN30M5UNSA, HABMBAIOT AECATbLIO BUTKAMU BOKPYT ONMpaBKu, Kak moka3aHo Ha pucyHke 4. luameTp onpaBkn Ao~
XeH 6bITb:

-(25+ 1) MM — ANSA NPOBOAOB C XUAON HOMUHANbHLIM AnaMmeTpom A0 2,500 MM BKIOUYNTENbHO:

- (50 £2) MM — gNs NPOBOAOB C XWUIOW HOMWHAaNbBbHbLIM AMamMeTpoMm cBbiwe 2.500 MM.

O6pasey noMewalwT B KOHTeliHep, Kak MOKa3aHO Ha pUCyHKe 4. Tak 4YToObl TOMWMHA CN0sA Apobun, okpy-
Xatueli ero, coctaBnsifia He MmeHee 5 MM. MUHUManbHOE paccTosiHUE MeXAy coCefHUMU BUTKaAMu AOJIKHO
6bITb 2.5 MM. KOoHLbl 06pa3ua J0/KHbI 6bIThb 4OCTATOYHOW ANUHBI BO U36exaHne KOPOTKOro 3aMblKaHUS.

KoHTeliHep nocTeneHHO 3anonHAT A4pobbio A0 Tex nop. nmoka obpasel He NOKpoeTcs caoem Apobu
TONWMHON 90 MM. inameTp meTannmyeckoi Apob6un gosmkeH 6biTb He 60/1ee 2 MM: MOXHO MPUMEHATbL Ap06b
13 HepxaBelLwWein NIn HUKeNMPOBaAHHON cTanu, a Takke HUkens. po6b o4MLW AT OAUH pas B rog.

McnbiTaTenbHOe HanpsxeHWe npuknabiBaloT B COOTBETCTBUN C 4.1 MeXxAy Xnnoi n apobbio.

MpumeuaHune — [0 COMIACOBAHWIO MEXAY 3aKA3YMKOM M U3rOTOBUTE/IEM UCMLITAHNE MOXHO MPOBOAUTHL HA
o6pasue, Norpy)XeHHOM B Macsio. Mapka NpMMeHsieMOro Macna Ao/kHa cooTBeTcTBOBaThL IEC 60296' nav fo/mkHa GbiTh
corfiacoBaHa Mexzy 3aKka3uuMkom U U3roTOBUTESIEM.

McnbiTaHne NpoBoAsAT Ha NATK obpasyax. PUKCMPYIOT NATb OTAENbHbIX 3HAYEHWIA.

4.6.2 WNcnbiTaHue Npu NOBbIWEHHOW TemnepaTtype

O6pasel, NOATOTOBNEHHbI B coOTBETCTBMY C 4.6.1, nomewaoT B TepmocTaT, npejBapuTesibHO Harpe-
Tblil ;O yCTAHOB/EHHOV TemnepaTypbl UCAbITAHUA C NpeAebHbIMWN OTKNOHEeHNAMMN + 3 °C. lpo6b 1 KOHTeliHep
npegBapuTenlbHO HarpeBalT B TepmocTaTte Npu TemnepaTtype WUCNbITAHUA U OCTaBNAAT TaM BO BpeMsa 3a-
rpy3ku ncneiTyemoro o6pasya. Mpouecc 3arpys3ku ucnoiTyemoro obpasya npoBogsAT O4Y€Hb OCTOPOXHO BO W3-
6exaHne nospexaeHunn obpasua. MicnoiTaTeNlbHOE HanpsXeHWe NpuUKNagbiBaloT B COOTBETCTBUY C 4.1 Mexay
XWNoi n apob6blo He MeHee YeM Yyepe3 15 MUH nocne nomelweHna obpasua B TepmocTar. VicnbiTaHne fOMXHO
6bITb NpOBeeHO He 6onee yem 3a 30 MUH.

TemnepaTypy cnefyet noffepxuBatb ¢ NpefesibHbIMU OTKNOHEHUAMN + 3 °C.

McnbiTaHne NpoBOASAT Ha NATU ob6pasuax. PUKCUPYIOT NATb OTAENbHbIX 3HAYEHWIA.

* B Poccuiickoii ®epepauunn geiicteyet FOCT P 54331—2011 (IEC 60296:2003).
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anMTpoagMAW NapuT
UCNBLITIWNLHOTA TAPSAXKAHNA
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1— o6pasel B BUAE U3OTHYTOro NpoBoja: 2 — MeTannuyeckas Apobb guameTpom He 6onee 2 MM,
3 — KOHTeliHep

PucyHok 4 — O6pasew, 418 UCNbITaHWUs NPOGUBHBLIM HaNpPsHKeHnem

4.7 TNpamoyronbHble MpoBOAa

4.7.1 VcnblTaHWe Npu KOMHaTHOI TemnepaType

O6pasel nposoja B BUAe NpAMOro oTpeska A/IMHON npumepHo 350 MM. C OAHOTO KOHLa KOTOpOro yaa-
NneHa n30nAuMa, N3rnbaloT WNPOKOK CTOPOHOW BOKPYr onpaBku, kKak Nnoka3aHo Ha pucyHke 3. iluameTp onpas-
KM BOMXEH GbITh:

-(25+ 1) MM — ANA NPOBOAOB C XWUN0W HOMUHANBHOW TONWMHOW A0 2.500 MM BK/IIOUMTENBHO;

- (50 £ 2) MM — ANnA NPOBOAOB C XWUN0OW HOMUHANBHOW TONWMNHON cBbiWwe 2,500 MM.

O6pasel nomelalT B KOHTeiHep Tak. YTO6bl TONWMHA cNos Apo6u, okpyxalLl el ero, coctaBnsana He
MeHee 5 MM. KoHUbl o6pa3sua f40/KHbl 6bITb 4OCTATOUYHOW ANNHBI BO U36exaHne KOPOTKOro 3amMblKaHUA.

KoHTeliHep MOCTeNeHHO 3ano/IHAT ApP0o6bI0O A0 Tex Nop, noka obpasel He NOKpoeTCcA cCroeM Apobwu
ToNwmnHon 90 Mmm. lmameTp MeTanIn4Yeckon 4pobu fonxeH 6biTb He 60ee 2 MM; MOXHO NPUMEHATbL A4PO6bL
13 HepxaBellLl e NIM HUKeNMPOBaHHOW cTanu, a Takxe HUkensa. jpo6b nepuoguyeckn ounaroT.

McnbiTaTenbHoe HanpsiXXeHne NpuknaAbiBaloT B COOTBETCTBUM C 4.1 MexAY Xunoi nposoga u Apob6bio.

7
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MpumeuaHune — [0 COMMACOBAHWIO MEXAY 3aKA3YMKOM M U3rOTOBUTE/IEM UCMLITAHNE MOXHO MPOBOAUTHL HA
o6pastie, Norpy)XeHHOM B Macsio. Mapka NpMMeHsieMOro Macnia Ao/kHa cooTBeTcTBOBaThL IEC 60296' nan fo/mkHa 6biTb
COrfiacoBaHa Mexzy 3aKka3uuMkom U U3roTOBUTESIEM.

McnbiTaHne NpoBoAsAT Ha NATK obpasyax. PUKCUPYIOT NATb OTAENbHbIX 3HAYEHWIA.

4.7.2 WcnbiTaHue Npu NOBbIWEHHON TemMnepaTtype

O6pasel, NOATOTOBMEHHbIA B COOTBETCTBUU C¢ 4.7.1, noMewaloT B TepMocTaT, NnpeABapuTesibHO Harpe-
Tbli 4O YCTAHOBNEHHOI TemnepaTypbl UCNbITAHUA C NpeAebHbIMU OTKNOHeHUAMK +3 °C. [1po6bb 1 KOHTeliHep
npeABapuTesibHO HarpesalT B TepMocTaTte Npu Temnepatype MUCnbiTaHWA W OCTaBAAKT Tam BO BpeMsa 3a-
rpy3ku ucneiTyemoro obpasua. Npouecc 3arpysku ucnbiTyemoro obpasya npoBoAAT O4eHb OCTOPOXHO BO M3-
6exaHne noBpexaeHna obpasua. MicnbiTaTeNbHOe HanpsXeHne NpuUknagbiBaloT B COOTBETCTBUYU C 4.1 mexay
XWnoi n apobblo He MeHee YeM Yepe3 15 MVUH nocne nomeleHns obpasua B TepmocTar. icnbiTaHne fOMKHO
6bITb NpoBeaeHO He 6onee yem 3a 30 MUH.

TemnepaTtypy criefyeT NoALepXuBaTh C NpefesibHbIMU OTKIOHEHNAMKN + 3 °C.

McnbiTaHne NpoBOAAT Ha NATU ob6pasyax. PUKCUPYIOT NATb OTAEbHbIX 3HAYEHWA.

5 WcnbiTaHue 14. YUncnio ToveyHbIX NOBpexXaeHunii (N8 aMmaimpoBaHHbIX
KpYr/biX MPOBOAOB U KPYr/AbIX MPOBOAOB C NJIEHOYHOW mU3onsaumneil)

5.1 O6Wwune NnonoxeHns

LLenoCcTHOCTb N30MSILUN BbIPpaXaeTCsA YAC/IOM TOYEUYHbIX MOBPEXAEHUA HA NPOBOAE ONPeAENeHHON ANK-
Hbl. 3a(hNKCUPOBAHHbLIX 3NEKTPUYECKUM UCNbITATENbHbLIM YCTPOWCTBOM.

5.2 ToyeyHble NOBPEXAEHNA MPU HU3KOM HanpsKeHun (418 NPOBOAOB C XWNOW HOMUHANbHbLIM
AvnameTpom o 0,050 MM BKNOUYNTENbHO TUNOB 1—3)

O6pa3sel npoBoga ANuHONK (30 + 1) M NMpoTArMBalT CO CKOPOCTbIO (275 + 25) mm/c mexay AByMA de-
TPOBbLIMY NAACTUHaAMMU, NOTPYXEHHbIMU B 3/1IEKTPONUTUYECKNI pacTBOpP cepHokncnoro Hatpmusa Na2S 04 B Boje
(koHUueHTpaunsa — 30 r/n); Npu 3TOM MeXAy XWNoi npoBoga N pacTBOPOM, COEUHEHHbIMU B 31€KTPUYECKYI0
uenb, NpuknagbiBaloT UcnbiTaTe/lbHOE HanpsaXeHWe NocTosiHHOro Toka (50 + 3) B npu pa3soMkHYTOW Lenu, kak
nokasaHo Ha pucyHke 5. Ycunue, npuknagbiBaemoe K npoBogy, AO/MKHO 6biTb He 60see 0.03 H. TouyeuHble
noBpexeHna GUKCMpyT COOTBETCTBYIOLNM pefie Co cHeTYnKoM. CYeTUnK fo/keH cpabaTbiBaTb NpM CONpo-
TUBAEHUN n3onauum nposoga meHee 10 kKOm B TeueHune He meHee 0.04 c. CyeTunk He gonxeH cpabaTbiBaTh
npu conpotuBneHnn 15 kOm n 6onee. Llenb AnA onpefenerHna noBpexgeHuii 4oNxHa paboTtaTb CO CKOPOCTbIO
cpabatbiBaHuA (5 + 1) Mmc, o6ecneunBas perucrpayuto ¢ yactotoit (500 £ 25) noBpeXAEHNA B MUHYTY Npu Npo-
TArMBaHuun nposoga 6e3 nsonayuu.

MpoBOAAT OAHO MUCNbITaHWe. PUKCUPYIOT YACAO TOYEUHbIX NOBPEXAEHNI Ha ANMHe npoBoAa 30 M.

1-m NpoBOA; 2 — (heTpOBble NNACTUHbI. 3 — BaHHA C PACTBOPOM 3/1€KTPONMUTA. 4 — UCTOUHUK NOCTOAHHOTO TOKa. 5 — pene;
6.7 — pesncTop. 50 KOM; B — cyeTuuk; 9-m curHanbHas namna; 10 -- oTAalouwas kaTywka c N(poBoAoM; 11 — npuemHas KaTylwka

PucyHok 5 — Cxema ycTaHOBKM /1 OnpefesieHns Yncia To4YeUHbIX I'IOBpe)Kﬂ.EHVIVI NPy HN3KOM HanpsXxeHuun

* B Poccuiickoli ®epepauunn geiicteyeT FTOCT P 54331—2011 (IEC 60296:2003).
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5.3 ToyeuHble NOBPEXAEHNA NPU BbICOKOM HaNpsXeHWn 4NA aBTOHOMHOTO pexuma
(ANA NPOBOAOB C XWUNOW HOMWHANbHbLIM AnameTpom cBbiwe 0,050 4o 1,600 MM BKAOYNTENbHO
Tunos 1—3 n cebiwe 0,035 o 1,600 mm BKNOUYNTENbHO TUNOB FIW3 — FIW9, oTHOoCcAWwmnxca

K Tuny 3)

5.3.1 MpuHuun

O6pasel nNpoBoja C 3a3eM/IEHHOI XWI0A NPOTATMBAIOT C NOCTOAHHONW CKOPOCTbIO 4Yepe3 3n1eKTpoj C
U-06pa3Hoil kaHaBKOW MNM yepe3 rpadUTOBbLIN WETOYHbIA anekTposd. McnbiTaTenbHoe Hanpsi)XeHue NocTo-
SAHHOTO TOKa MPUKNaAblBAOT MeXAY 3/1eKTpoAoM U 3emneli. MoBpexAeHNs M30nauuMn nposoga MUKCUPYT 1
perncTpupytoT cyetymkom. OnpeaenaoT YNCA0 NOBPEXAEHWA npoBoga Ha AgnnHe 30 M.

5.3.2 NcnbiTaTenbHoe obopynoBaHue

Mcnonb3ywT cneyouee o6opyaoBaHue:

- NICTOYHWK BbICOKOTO HanpsheHna, obecneynBaolnii paBHOMEpHYI0 nojayy yCTONYMBOro HanpsaxeHus
NOCTOSHHOTO TOKa C coAepXaHuem nynbcauunini He 6onee 5 %. perynupyemoro oT 350 go 3000 B npu pa3om-
KHYTOW Llenun, ¢ TOKOM KOPOTKOro 3aMblkaHus (25 + 5) MKA npu Nt060M 3HAYEHUW UCNbITATENIbHOTO HaNpPsXXeHns
N nageHnem HanpsxeHusa He 6onee yem Ha 75 % npu conpoTuMBAEeHUN noBpexueHns 50 MOwm;

- YCTPOWCTBO, NpeAHa3HavYeHHoe 415 BbIAB/IEHUA MOBPeXAeHWui, koTopoe cpabaTbiBaeT Npu TOke, yka-
3aHHOM B Tabnuue 4. co ckopocTblo cpabaTbiBaHms (5 + 1) MCc. 1 UMetoLW ee CYETUYNK NOBPEXAeHNii, obecneyn-
BalWuii perncrtpaynto ¢ yactotoii (500 + 25) noBpexAeHWi A B MUHYTY Npu UcnbiTaHMn nposoda 6e3 nsonaymu.

Tab6nuua 4 — TokcpabaTbiBaHUS MPU TOYEUHbIX NOBPEXAEHUSIX NPW BbICOKOM HaNPSXKEHUW 415 aBTOHOMHOTO pexuMa

McnbitatesnisHoe HanpsxeHve Tok cpabaTbiBaHUs VicnbIrarenibHoe HanpsxkeHve Tok cpabaTtbiBaHMs
NOCTOSIHHOTO TOKa, B npv NoBpeXAeHNN MKA NOCTOSIHHOO TOKa. B npu NoBpexaeHnn. MrA
3000 16 1000 8
2500 14 750 7
2000 12 500 6
1500 10 350 5

- BbICOKOBO/IbTHbI 3/1€KTPOJ B BUAE ABYX POSIMKOB B COOTBETCTBUY C PUCYHKOM 6. POSTMKU JO/IKHBI GbITh
13 HepxaBetolWwei cTanm n o6ecneymBaTb KOHTAKT C NPOBOAOM Ha A/INHE NPUBAU3UTENBHO 25 MM Ha KaxXAoMm
ponuke:

T — Hanpasnswwunii ponuk: 2 — o6pasey nposoga. 3 -+ anekrpos: /1 -m gnuHa (25 1 0,25) MM. Ha KoTopoi
NpoBOJ UMeeT KOHTAKT C KaHAbIM PONNKOM

PrcyHOK 6 — To4yeuHble NoBpexAeHNa Npu BbICOKOM HanpsXXeHUn NoCTOAHHOIo Toka. Ponuku gna
npoBoAa c xunoii gunametpom ot 0.050 go 0.250 mMm
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- BICOKOBO/IbTHbI 3/1€KTPOA4 B BUAE POSiMka B COOTBETCTBUN C PUCYHKOM 7. PONNK AO/KEH ObITb U3 HE-
pxaBetouweil ctanu n o6ecneynBaTb KOHTAKT C NPOBOAOM Ha A/IMHE 25—30 MM;

f -- HanpaBnAwWWiA ponuk. 2 «- anekTpoA; 3 — oGpasel, Nposoaa

PUCyHOK 7 — Pa3Mepbl PO/IMKOB U UX PacnooXeHUe A/ NPOBOAOB C XU0W AuaMeTpom
o1 0.250 go 1.600 mm

- WeTOoYHbI/ 3nekTpoA U3 rpacToBOr0 BOSIOKHA B COOTBETCTBUM C PUCYHKOM 8. CKOHCTPYUPOBaHHbLIN Ta-
KUM 06pasom, YToObl NPOBOAALLNE LWEeTKN NOMHOCTbIO OKPYXa/sn NpoBoAa U KOHTAKTUpPOBaau C NOBEPXHOCTbIO
nposofja Ha AnuHe (25 + 2.5) MM (CM. pucyHokK 6). MNMpn 4ype3aMepHOM MU3HOCE WAWN HAKOM/IEHUN WHOPOLAHOTO
maTepuana WeTOYHbI 31eKTpoj U3 rpachUTOBOrO0 BOMIOKHA A0/KEH 6biTb OCMOTPEH, OYNLLEH WU 3aMEHEH.
LleTOoYHbI 3neKkTpog M3 rpatpmToBOro BO/TIOKHA AO/DKEH ObiThb 3/1IEKTPUYECKN M30MPOBAH Ha BpeMs uchbiTa-
HUA BO n3bexaHne oWNGOUYHbIX MOKA3aHWUA ANA yYKa3aHHbIX HANPSAXEHW;

- HanpaBnswLWMe 3a3eM/IeHHble POSIMKN, UMetloLWw e HapyXxHblii gnameTp (50 + 0.25) Mm 1 guameTp no
AHY KaHaBku (40 = 0,25) MM 1 Haxogswmecs Ha pacctoaHum (140 £ 2) mm gpyr oT gpyra;

- racawuii pesuctop conpotusnennem 4.7 MOM + 10 %, ycTaHOB/IEHHbI/ B BbICOKOBO/IbTHOW Lenu.

MpumeuyaHune — /3019441 BLICOKOBOIbTHOTO 3/1EKTPOAA OT 3€M/IN LO/MKHA NUMETb BbICOKOE YAeNbHOe COonpo-
TUB/MIEHWE. GbITb HETUTPOCKONUYHOMN. HA ee NMOBEPXHOCTN He [O/XHbI 06PA30BbLIBATLCS CNeAbl TOKOB yTEUKM, OHA A0/HKHA
NIeN<o oYNLLATLCS; KPOME TOro, KOHCTPYKLMOHHbIE 3a30Pbl A0/KHbI BbIAEPXUBATL MOCTOSIHHOE HanpsixeHue 3000 B. Ha
BbICOKOBO/IbTHbI/ BbIBOZ 3KPaH HE YCTAHABMMBAIOT, Tak Kak B NPOLEcce BKIKOYEHUs 1 nogcyeta npo6oes TpebyeTcs Mu-
HUMasnbHas eMKOCTb Ha 3eMto. MPUBOLAHOM aneKTpoaBUraTeNb LOMKEH GbiTh GECKOEKTOPHONO TUNA Y UMETb J0CTATOU-
HY0 MOLLHOCTb A4N18 NoAaepXaHusi TpebyemMoii CKOpoCTH NPOTATMBAHUS NPOBoAa AnamMeTpoM Ao 1.600 MM,

5.3.3 lpoBepeHne ncnoiTaHna

O6pa3sey nposofa ANMHONK (30 £ 1) M NPOTATMBAKT CO CKOPOCTbI (275 + 25) MM/c NO PONMKY BblICOKO-
BO/IbTHOTO 3/1eKTpoja unu yepes rpaduTOBbLIN LW ETOUYHbIV 3/1€KTPOA, YCTAHOBMEHHbI MeXAy 3a3eM/eHHbl-
MW HanpaBASWWUMMN ponkamMmu, Npyu 3TOM Xuaa NpoBoAa U 3/1eKTPOA COeANHEHbl B 3/1E€KTPUYECKY Lenb.
McnbiTaTeNbHOe HanpshkeHne MOCTOSIHHOTO TOoKa NpW pasoMKHYTON Lenu ycTaHaB/MBalT B COOTBETCTBUMN C
Tabnuuamun 5.1 1 5.2 c npefenbHbIMU OTKIOHEHUAMMN + 5 % NpKU NONOXUTENbHOW NONSPHOCTN NO OTHOLW EHUIO
K 3a3eM/IeHHOli Xunne nposoja.
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Ta6nuua 51 — VcnbiTaTeNnbHOE HaNpsKeHWe Npu NPOBEAEHUM UCMbITAHUS HAa YNCNIO TOYEUHbIX NOBPEXAEHWA Npn
BbICOKOM HaNpsiXeHUW 4151 aBTOHOMHOIO pexuma Ans nposoAos Tunos 1—3

HOMUHANBHBIH anameTp HanpsxeHne NocToAHHOro Toka. B

MaTtepunan xunbl KUbL. YM

Tun 1 Tun 2 Twun 3
Cs. 0.050 go 0.125 Bk/tou. 350 500 750
Meb x 0.125 » 0,250 ~ 500 750 1000
A X 0.250 » 0.500 » 750 1000 1500
x 0.500 » 1.600 » 1000 1500 2000
AnNOMUHNIA C.. 0.400 go 1,600 BKNHOY. 500 1500 —

Tabnuya 52.— McnbiTaTeNlbHOE HanNpsKeHWe NpW NPOBEAEHWUN UCMbITAHWSA Ha YMC0 TOYeYHbIX NOBPEeXAEeHWU npu
BbICOKOM HanpshXXeHuu 4718 aBTOHOMHOIO pexuma gnsa nposofos Tunos FIW3 — FIW9 cooTBeTCTBYOLWMX TUMNOB

WcneiTaTenbHoe HanpsXXeHune NOCTOAHHOIO To«a. 8

Marepuan HoMUHanNbHbI guameTp Xunbl, MM

XUnNbl Tun Twun Twun Twun Twn Tun Tun
F1wW3 FIW4 FIW5 FIW6 FIW7 FIwsg FIwW9

Cg. 0.035 40 0.050 B0y, 750 750 1000 2000 2000 2000 _

& 0,050 » 0.053 » 750 750 1000 2000 2000 2000 -

& 0053 x 0.063 » 750 750 1000 2000 2000 3000 -
& 0.063 s 0.085 » 750 1000 2000 2000 2000 3000 3000
4 0.085 s 0,095 » 750 1000 2000 2000 3000 3000 3000
4 0,095 r 0.118 » 750 1000 2000 2000 3000 3000 3000
4 0,118 » 0.125 = 1000 2000 2000 3000 3000 3000 3000
5 0,125 » 0.170 » 1000 2000 2000 3000 3000 3000 3000
4 0,170 x 0.190 » 1000 2000 2000 3000 3000 3000 3000
Meap & 0,190 X 0.250 » 2000 2000 2000 3000 3000 3000 3000
& 0250 X 0.300 » 2000 2000 2000 3000 3000 3000 3000
5 0,300 X 0.375 » 2000 3000 3000 3000 3000 3000 3000

& 0,375 x 0,425 » 2000 3000 3000 3000 3000 3000 -

s 0425 X 0.500 » 2000 3000 3000 3000 3000 - -

4 0,500 X 0,600 » 2000 3000 3000 3000 3000 - -

& 0.600 X 0.750 » 3000 3000 3000 3000 3000 - -

& 0750 X 1.060 » 3000 3000 3000 3000 - - -

s 1.060 X 1,600 » 3000 3000 3000 — — _ _

AnloMUHUIA Cs. 0.400 go 1,600 Bk/itoY. — — — — — — —

5.3.4 PesynbTart
MpoBOAAT 0AHO UCNbITaHNEe. PUKCUPYIOT HNCNO TOYEUYHbIX NOBPEXAeHuUii Ha AnnHe nposoga 30 m.

5.4 TouyeuyHble MOBPEXAEHUA NPU BbICOKOM HaNpsaXeHun, onpefensemMbie B npolecce
nponsBoAcTBa Nnpoeoja (4N NPOBOLOB C XWNOW HOMMWHAaNbHbLIM AnameTpomM cBbiwe 0,035
no 1,600 mm BknwouynTenbHo Tunos FIW3 — F1W9)

5.4.1 MpuHunn

B npouecce HaHeceHWsi amMann U HenocpeAcCTBEHHO mepej HaMOTKOl nNpoBoja Ha oTpawwuin 6apa-
6aH MM KaTywkKy NpoBOA NPOTArMBalOT yepes anekTpon ¢ U-ob6pasHoli kaHaBKoW unu vyepes rpaduToBbIiA
LW eTOUHbI 31eKkTpos. McnbiTaTeNlbHOe HanpsXXeHWe MOCTOAHHOTO TOKa MpuKnagbiBaldT MeXAy 31eKTPoA0M K
3emMneii. )XKuna npoBoja NOCTOSSHHO coeAnHeHa c 3emneii. JNuHy npoBoAa, NPOTAHYTOro Yepes 3/1eKTpPoa, u
YUCNO TOYEYHbIX MOBPEXAEHUA PErMCTPUPYIOT CHETUNKOM.

5.4.2 VcnbiTaTenbHoe obopyaoBaHue

Mcnonb3ylT cnepytowee o6opyaosaHue:

- UICTOYHWK BbICOKOTO HanpsXeHus, obecneynsalownit paBHOMEPHY0 nNojayy yCTOWUYMBOro HanpsXeHns
NOCTOSSHHOTO TOKa C cofepXaHuem nynbcauunii He 6onee 5 %. perynunpyemoro ot 350 go 3000 B npu pasom-
KHYTOU Lenn, CTOKOM KOPOTKOTo 3aMblkaHus (25 + 5) MKA npu Nt060M 3HAYEHUMN UCMNbITATENIbHOTO HANPSXEHUs
1 NajeHnem HanpskeHusa He 6onee yem Ha 75 % npu conpoTuBNeHUN nosBpexgeHna 50 MOm:
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- YyCTPOWCTBO, NpeAHa3HauYeHHOe A4S BbiIAB/EHUSA NOBPEXAEHUI, KOTOpoe cpabaTbiBaeT Npu TOKe, yKa-
3aHHOM B Tab6nuue 6. co ckopocThbio cpabaTbiBaHua s 1,5 mc:

Ta6nuua 6— Toku cpabaTbiBaHUS NPY BbICOKOM HANPSHXKEHWU NPK TOUYEUHbIX MOBPEXAEHUSAX, ONPEeAeNsieMblX B Npo-
Llecce Npon3BoACTBa NpoBoAa

McnbiTatesibHoe HanpskeHke NOCTOSIHHOI Toka. B Tok cpabaTbiBaHns NpY NOBPEXAEHNN. MK/1
3000 18
2000 14
1000 10
750 9

- BICOKOBO/IbTHbI/i 31€KTpo4 B BUAE PONMKA, rpatpMTOBLIV WETOUYHbI 31eKTpo4 UAN 3N1eKTpoa Apyroi
hopMbl, N3rOTOBMIEHHbI U3 NpoBOAALLEr0 MaTepuana u obecneuynBaloWmnini KOHTAKT C NTPOBOAOM Ha yyacTke,
nosgonswwemMm obecneyntb BpeMs KOHTaKkTa He MeHee 2.25 mc (Hanpumep, 2 25 MM NpuU CKOPOCTU NpPOTATU-
BaHNA nposoga s 667 M/MUH):

- racsilwuin pesuctop conpotuBneHmem 4,7 MOM + 10 %. yCTAHOBJ/IEHHbIW B BbICOKOBO/IbTHOW Lenu.

MpumMmeyaHune — M3onauua anekrpoga ot 3eMIn AO/KHA UMETb BbICOKOE yAesibHOe CONpoTUB/EHNE, 6bITb He-
I'VIFpOCKOﬂW—IHOﬁ. Ha ee NoBepXHOCTN He AO0J/KHbI 06pa3OBbIBaTbCH cnefbl TOKOB yTe4dkn, OHa A0/DKHA Nerko o4nuatbca,
KPOMe TOro, KOHCTPYKLMWOHHbIE 3a30pbl AO/DKHBI BblAepXMBaTbh MOCTOAHHOE HanpsxeHue 3000 B. Ha BbICOKOBOJIbTHbIN
BbIBO/, 3KpaH He yCTaHaB/INBaKT, Tak Kak B npoLecce BK/AKYeHNA N nogcyeTa r|p060eB TpeGyeTc;l MWHUManbHas eMKOCTb
Ha 3eM/1i0.

5.4.3 TpoBegeHne ucnbiTaHns

dMannpoBaHHbIl NPOBOJ NPOTATNBAT HEMPEPbLIBHO CO CKOPOCTbIO HAHECEHUSA aMasi Ha SManupoBoY-
HO MalWwWHe No POSNKY BbICOKOBO/IbTHOTO 3/1eKTpoAa, rpatuTOBOMY LLETOYHOMY 3/1€KTPOAY UMW 3NTEKTPOAY
Apyroii chopMbl, yCTAHOB/NIEHHOMY Nepej oTaawwum 6apa6aHoM MW KaTywWwKol, Npyu 3TOM Xuna nposoja
3NeKTPOA COeAMHEHbl B 3/IEKTPUYECKYH Lenb. McnbiTaTeNbHOe HanpskeHne NOCTOSSHHOTO TOKa Npu pasom-
KHYTOW uenu ycTaHaBAMBAWT B COOTBETCTBUM C Tabnuueit 7 ¢ npefenbHbIMU OTKIOHEHUAMU = 5 % npwu no-
NOXUTENbHOW NONSPHOCTM NO OTHOLEHWIO K 3a3€eMJ/IEHHON Xune nposoja.

Ta6nuua 7 — WcnbiTaTelbHOE HanpshkeHue Npu NPOBEAEHNN UCTILITAHUA HA YMC/I0 TOYEUHbIX MOBPEXAEHUNA NPU Bbl-
COKOM HanpshKeHuu, onpejensiemMblx B NpoLecce NpousBoACTBa NpoBosa

NcnbiTaTenbHoe HanpsxeHne NOCTOAHHOIO ToKa. B

MaTtepuan .

KUAbI HoMWHanNbHbIA AvnameTp Xuabl, MM Tun Tun Tun Tun Tun Tun Tun
FIw 3 FIW 4 FIW 5 FIW B Ffw 7 FIW 8 FIW 9
Cs. 0.035 go 0.050 Bkntou. 750 750 1000 2000 2000 2000 3000
s 0.050 » 0.053 s 750 750 1000 2000 2000 2000 3000
s 0.053 » 0.063 & 750 750 1000 2000 2000 3000 3000
s 0.063 » 0.085 s 750 1000 2000 2000 2000 3000 3000
s 0.085 » 0.095 & 750 1000 2000 2000 3000 3000 3000
s 0.095 » 0.118 &= 750 1000 2000 2000 3000 3000 3000
s 0.118 8 0.125 & 1000 2000 2000 3000 3000 3000 3000
s 0.125 » 0.170 s 1000 2000 2000 3000 3000 3000 3000
Meab s 0.170 »n 0.190 & 1000 2000 3000 3000 3000 3000 3000
s 0.190 » 0.250 s 2000 2000 3000 3000 3000 3000 3000
s 0.250 s 0.300 » 2000 2000 3000 3000 3000 3000 3000
s 0.300 » 0.375 & 2000 3000 3000 3000 3000 3000 3000

s 0,375 &8 0425 & 2000 3000 3000 3000 3000 3000 -

s 0.425 » 0.500 & 2000 3000 3000 3000 3000 - -

s 0.500 8 0.600 » 2000 3000 3000 3000 3000 — -

s 0.600 » 0.750 = 3000 3000 3000 3000 3000 - -

g 0.750 8 1.060 = 3000 3000 3000 3000 - - -

s 1.060 » 1.600 = 3000 3000 3000 — — — —

ANOMUHWIA CB. 0.400 go 1.600 BKoH. — —_ — —_ —_ —_ —_
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5.4.4 PesynbTart
dUKCMpYT HENPEPLIBHYO A/TUHY NPOBOAA, HAMOTAHHOTO Ha oTAawWwmnii 6apabaH Unu KaTyLWwKky, U1 YACIO

TOYEUHbIX NOBPEXAEHU Ha 3Toii ANMHe npoBoja.

6 VcnbiTaHue 19. TaHreHc yrna AN3aneKTpuyecknx rnotepb
(815 aManMpoBaHHbIX MPOBOAOB 1 NPOBOAOB MYYKOBOW CKPYTKM)

6.1 MpuHuun

O6pasel, NpoBOJa paccCMaTpMBaloT Kak KOHAEHCATOP, AN3JIEKTPUKOM KOTOPOTO SABASETCS U30NALUS NPo-
BOAA. XWia sIBNSETCS NepBbiM 3/EKTPOAOM, a MPoBOAsuias cpeja — BTOPbIM 3/1eKTpoAOM. KoHaeHcatop
BK/OYAlOT B Lenb, paboTaloLlyo Ha 3afaHHOl yacToTe, N U3MEPSIOT EMKOCTb U CONPOTUBNEHNE ANA onpeje-

NeHna TaHreHca yrna U3NeKTpnuyeckux notepb.

6.2 NcnbiTaTenbHoe obopyaoBaHue

MpumeHaT cnepyowee obopynosaHue.

- U3MepuTenb MmnepaHca, pabotawlwmnii Ha YacToTe, yCTAaHOB/IEHHOW B HOPMATUBHOM AOKYMeHTe unu
TEXHUYECKOW fOKyMeHTalunn Ha NpoBOJ KOHKPETHOTro Tuna, n obecneynBaloLnii NOrpewHocTb He 6onee + 1%
npum U3MepeHnn, OCHOBAHHOM Ha eMKOCTM o6pasua npu 3ajaHHoi yacToTe;

- reHepaTop, UmMel Wil Ha BbIXOAe CUHYycOMAaNbHOE HanpsXXeHne 4acToTol, yCTaHOB/MIEHHOW B HOpMa-
TUBHOM JOKYMEHTEe UAN TeEXHUYECKOW JOKYMeHTauun Ha npoBOj KOHKPeTHOro Tuna.

MeTofa ucnblTaHusa A:

- MeTannuyeckyo BaHHy (CM. pucyHOK 9), cofepxaliylo COOTBETCTBYWOLW WA XUAKUA metann (cnnas) u
MMeLWYy cucTeMy Harpesa, NoAAepXuBalollylo 3ajaHHylo Temnepatypy ¢ npefesibHbIMU OTKIOHEHUAMM
+ 1°C.

1 — pasbcM; 2 — N30NALUNOHHAA BCTaBka. 3 — MeTannuyeckas aanva. 4 — obpaseu; 5 — anekTpoa.
6 — KOHTaKTHbIN 3aXUM AN XKWUbl: 7 — U30NNPOBAHHbINA 3aXUM

PUCYHOK 9 — YCTpOICTBO 3nekTpoga Npy U3MepeHnn TaHreHea yrna
LN3NEKTPUYECKNX NOTEPD

MeTog ucnbiTaHua B:

- BA MeTannnyeckmx 6/710ka, UMeLWNX cUCTEMY Harpesa, NnogAepXuBallLyo 3afaHHylo Temnepartypy
C npefenbHbIMU OTKIOHEHUAMHU + 1 €C;

- NpoBOASALW NI cocTaB.
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6.3 Obpasey

6.3.1 McnbiTaHUs B MeTannuuyeckoii BaHHe

O6pasel nposoja B BUAe NpsIMOro oTpeska msrnbatT U-ob6pasno n onyckawT B MeTalINn4yeckyo BaHHY
B COOTBETCTBUU C PUCYHKOM 9.

6.3.2 NcnblTaHMa C NPUMEHEHMEM NPOBOAALWEro cocTaBa

6.3.2.1 Kpyrnble amanupoBaHHble NPOBOAA C XWUN0W HOMUHANbHBIM AnaMeTpoMm A0 0.100 MM BKAOYU-
TeNbHO

O6pasel nposoja B BUAe NPAMOro oTpeska AANHONM (100 £ 5) MM HaBMBaAKOT Ha NPAMOI OTPE30K Hens3o-
NINPOBAHHOW MeHON NPOBOMIOKN AnamMeTpoM 1—2 MM. a 3aTeM KNCTOUYKON HAHOCAT Ha obpasel, NPOBOAALW NI
cocTaB, HanpuMep BOAHYI0 Ancnepcuio rpaduTa, U BoICYyWNBAKOT, HanpuMmep, B TeyeHne 30 MUH Npu Temnepa-
Type 100 °C B TepmocTaTe C NPUHYAUTENbHOW UMpKynsuueii Bosgyxa.

6.3.2.2 Kpyrnble amanupoBaHHble NpoBOAa C XUA0W HOMWHANbHbLIM AnameTpom cBbiwe 0.100 MM u
NPAMOYro/ibHble 3ManinpoBaHHble Nposoja

O6pasel NnpoBoja B BUAE NPAMOro oTpeska A/NHOK npumMepHo 150 MM NMOKpbIBAOT NPOBOAALLMM COCTa-
BOM. HaNpumMep cno0eM BOAHON gucnepcun rpadunTa, KOTOPbI HAHOCAT Ha MPOBO/A KMCTOYKON. TonwmnHa aToro
cnoa fgonxHa 6biTb (100 = 5) mm. O6pasey BbicywmnBawT, Hanpumep, B TedyeHne 30 MUH Npu Temnepatype
100 eC B TepmocTaTe C NPUHYAUTENbHOW UupKynauuei sosgyxa.

6.4 MpoBeaeHue ucnoiTaHus

MeTog ncnbiTaHua A. O6pasey no 6.3.1 norpyxatT B MeTa//IM4ecKyo BaHHYy, Kak Noka3aHo Ha pUcyHke 9.

MeTog ucneitanna B. O6pasey no 6.3.2 nomMewaT MeXAy AByMA MeTananyeckumm 61okamm.

O6pasel CoOefUHAT C U3MepuUTENeM UmnepaHca U BblAepXUBaT A0 AOCTUXEHUS 3afaHHON Temne-
paTtypbl ucnbiTaHusa. locne 3TOro ¢ UCNOMb30BAHMEM M3MeEpPUTeNs uMmnegaHca onpefensT TaHreHc yrna
AV31eKTPUYECKNX NoTepsb.

6.5 PesynbTar

WcnbiTaHve NpoBOAAT HAa OfHOM o6pasue. PUKCUPYIOT TAHTEHC Yrna AN3NEeKTPUYECKUX NOTEPDL, HACTOTY
1 TemnepaTtypy UcnbliTaHus.

7 WcnbiTaHue 23. VcnblTaHWe No 06Hapy>XeHUI0 MUKPOTPELLUH

Ha3HayeHne HacToAlWero ncnbiTaHMa — obHapyxeHne AedeKToB M30NALWUN NOCEe BbiAEPXKN ee B CO-
nesom pacTeope. Llenb HacTosiwero ncnbiTaHnsa aHanorMyHa Leau ucnbiTaHUa No onpefesieHnto TOUYeYUHbIX
NOBPEeXAEHWNA NPy BbICOKOM HanpshkeHuu no 5.3.

[Ana npoBOAOB C XWUMNON HOMUHaNbHLIM gnameTpoMm MeHee 0.07 mm oT6upakT o6pasey nposoga ANu-
HOli npumepHo 1,5 M, a A4NA NPOBOAOB C XWUNOW HOMUHANbHLIM AUMaMeTpOM, paBHbiM 0,07 MM 1 6onee, —
ANVHOW NpUMepHO 6 M.

Ana npoBOAOB C XWNOW HOMWHANbHbBIM AuameTpom MeHee 0.07 MM o6pasuy nposoga Ha ANINHe
(1.00 + 0.05) m npupgatoT kpyrayw dopmy gnametTpom (100 + 50) mm.

Ana npoBOAOB C XWIOW HOMUHaNbHbLIM AnameTtpom 0,07 mm u 60nee ob6pasyy npoBoja Ha AJIMHE
(5.0 £ 0.2) m npupgatoT Kpyrnyto copmy anametpom (300 £ 100) mm.

O6pasel BblJepXnBalT B TepMocTaTe C NPUHYANTENbHON LupKynauneit Bosayxa B TeyeHne 10 MuH npun
Temnepatype (125 + 3) °C (cMm. npumeyaHune 1). eciM B HOPMATUBHOM JOKYMEHTE UNUN TEXHUYECKON fOKYMEH-
Tauun Ha NPoBOJ KOHKPETHOro TUMa He yka3aHo WHoe.

Mocne ykasaHHOI TennoBoi 06paboTkn, 6€3 U3NUWHUX U3MMBOB N HATAXEHUA (CM. NpumeyaHue 2).
o6pasel, oxnaxaalT A0 KOMHATHOW TemnepaTypbl U 3aTeM NOTrpyXatT B 3/1I€KTPONNTUYECKUIA pacTBOpP X/10-
pucToro HaTpusa (KOHUeHTpaumna 2 r/n) c go6aBneHnemM COOTBETCTBYIOLWEro KoamyecTsa CNMPTOBOro pacTeopa
heHondpTanenHa (koHueHTpaums 30 r/n) ona nonyyeHus 6onee YeTKUX NPU3HAKOB Ha/MUYMS MUKPOTPELUH
(0o6bIYHO B BUAE PO30BbIX CTPYHbIX 06pa3oBaHuii B pacTBOpe); MpM 3TOM MeXAY XUA0ih npoBoja u pacTBo-
pOM. COeAMHEHHbIMMW B 3/1IEKTPUYECKYIO LeNnb, NpuKnaabiBaloT ucneitaTenbHoe HanpsaxeHne (12 + 2) B nocTo-
AHHOTO TOKa B PA30MKHYTOW uenu.
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HanpsxxeHue npuknagbiBaloT B TeyeHue 1 MUH, UCNONb3ya o6pasel B KAYecTBE OTPULATE/IbHOTO 3/1eK-
Tpo4a no OTHOWEHMUID K PACTBOPY, W BO U36EXaAHME YPE3MEPHOro HarpeBa TOK KOPOTKOTO 3aMblKaHUA OTPaHu-
unBaiT 500 MA.

®UKCUPYIOT YNCNO MUKPOTPELLMH, BUAUMbBIX NPU BHEWHEM OCMOTpE.

MpuuedaHusn

1 Be3 TensioBoit 06paboTKM pe3y/bTaTbl MOTYT 6bITh HEAOCTOBEPHBIMU.

2 [lechopmMauums nNpoBoja MOXET MPUBECTU K LOMNOMHUTENIbHOMY 06pa30BaHUi0 MUKPOTPELLUH B 3/1IEKTPONNTUYE-
CKOM pacTBOpe.

3 TockonbKy HacTosilee UCMbiTaHWe NPOBOASAT B BOAHOM pacTBOpe, MOTYT 6biTb NOMyyeHbl HELOCTOBEPHbLIE pe-
3y/bTaThl MPU UCMbITAHWN NPOBOAOB C M30/ISILMEN N3 3MasIM ONPESEeEHHbIX TUMOB, HA KOTOPOii B BOAe 06pasyeTcs ceTka
BOJIOCSIHbIX TPELLMH.
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MpunoxexHue A
(o6a3aTenbHoe)

MeTogbl onpegeneHns KoaduuneHTa AN3NeKTPUUYECKUX NOTepb

A.l TaHreHc genbTa. Touka nepeceyeHus

CyliecTByeT HeCKO/IbKO METOA0B OnpejefieHns 3Toro napameTpa. B HacTosLWwem NpuaoXeHun B ka4yecTse npume-
pOB NMpuBeAeHbI cneaytoLme.

MpuHuyun ucnbiTaHna. Ob6pasel, amanMpoBaHHOrO NPoBOJAa paccMaTpuMBaEeTCs Kak KOHAEHCAaTop, Xuaa KoToporo
ABNSAETCS OQHWM 3/1eKTPOAOM, & C/I0i BbICYLUEHHON rpacuTOBOM MAEHKU UM BaHHA C XWUAKUM MeTaniom — ApYyrum
anekTpofom. TemnepaTypy o6pasLia NoBbILIAIOT C KOHTPONPYEMOI NOCTOSIHHOW| CKOPOCTbIO, OMKCUPYIOT 3HAYEHUS KO3 th-
uymeHTa gnanekTpuyecknx notepb (d) n cTPoAT rpadmk 3aBUCMMOCTH KO3hdmumeHTa AnanekTpuyecknx notepo (tg 6)
0T Temnepatypbl. AHaNN3 KPMBOI NO3BONAET ONpeaennTb 3HaueHne Temnepartypbl, kKoTopas HenocpeACcTBEHHO CBA3aHa
CO CTEMNEeHbI0 CNeKaHUs aMasieBON NNEHKN.

MpuMeHAT anbTepHaTMBHbIE METOZAbI, NPV KOTOPbLIX 06pasel, C BbICOKOW TemnepaTtypoli oxnaxgaloT Ao 6Gonee
HWU3KOW Temnepatypsbl.

A.2 MeToAbl UCNblITaHW

A.2.1 MeTtog A

A.2.1.1 Vcnonb3oBaHune XUAKOro MeTasIM4ecKoro cnaasa npu NoBbIWEHUN TemnepaTtypbl

VIcnonb3ylT 3/1eKTPOHHbIA MOCT, MO3BONSAOLNIA HENOCPEACTBEHHO ONPeAENUTb 3HaueHue d.

O6pasel, aManMpoBaHHOro NPoBoAa NPOTMPaOT MATKON TKaHblo 1 3aKkpennsioT B Aepxartene. O6pasel nposoja ¢
AepxaTenieM NorpyxatT B BaHHY C XUAKUM MeTasl/IoM, NpefBapuTe/ibHO OTPEryIMPOBaHHYH A0 UCXOAHON HU3KOM Temne-
patypbl. O6pasel, NOACOEANHSAOT K MOCTY, UCMO/b3YyS TOKONPOBOASLLYI0 XUNY B KAYECTBE OLHOr0 3/1eKTPOAA, a XUAKNNA
MeTasl — B KQYecTBe Apyroro. TemnepaTtypy BaHHbI NOBbILIAKT C NOCTOSIHHOW CKOPOCTLI0 OT TEMMNEpaTypbl OKpyxXatowei
cpefbl 4O Temnepatypbl, o6ecneynBatoLLeii NoNyYeHne YeTKO BbipaXXEHHON KPVBOW. PerynsapHo peructpupytoT 3HavyeHus
tg 6 1 TemnepaTtypbl, a pe3ynbTaTbl HAHOCAT Ha rpactuK C IMHENHON OCblo AN TemMnepaTtypbl U norapugmmuyeckoi unm
NHelHoW ocblo Ans tg 6. NMoCcKObKY NokasaHWsa MOTyT MEHSITbCSt OUYeHb BbICTPO, NPeANOYTUTENBHO UCNOb30BaHNE aB-
TOMaTUYECKOTO 3aMNn1CbIBAKLLETO YCTPONCTBA UM KOMMNBIOTEPHOI CUCTEMBI. ICNO/Ib30BaHME aBTOMATUUYECKO 3anucy no-
3BO/ISET NPOBOAMUTL UCMbITaHWe ¢ 60/1ee MHTEHCMBHBLIM MOBbILLEHNEM TeMNepaTypbl, XOTA c/ieayeT NPUHATL 0Co6ble Mepbl
Ans o6ecneyvyeHust Toro, YTobbl MeXAy NokaszaHneM 1 (PakTUYEeCKoi TemnepaTypoli He 6bIf10 3HAUNTENIBHOTO PACXOXAEHUS.
MprumMmeHsiemoe o6opyAoBaHMe, NOBbIWEHWe TemnepaTypbl ¥ MHTepnpeTauus pesynbTaTtoB AO/DKHbI ObiTb COr/iacoBaHbl
MexXay 3aKkazumkoM U U3roToBuTenem.

A.2.1.2 icnonb3oBaHune XUAKOro MeTasInyeckoro cnaasa npuv NOHWXeHUn TemnepaTypebl

VIcnonb3yroT 3/1eKTPOHHbIA MOCT, MO3BONSAOLLNIA HENOCPEACTBEHHO ONPeAENUTb 3HaUeHue d.

O6pasel, aManMpoBaHHOro NPoBoAa NPOTMPADT MATKON TKaHblo 1 3aKpennaT B Aepxartene. O6pasel nposoja ¢
AepxaTenem norpyxatT Ha 30 ¢ B BaHHY C XUAKUM MeTasl/IoM, NpeABapuTeNIbHO OTPEryIMPOBAHHYH 10 UCXOAHOW BbICO-
KOl Temnepartypbl. 3aTem o6pasel, U3BfeKalT U3 BaHHbl U BCTPSIXMBAIOT C LeNbio yAaneHns 0CTaTKoB XUAKOro Metanna,
oXJ1TaXAalT B TeueHne nNpubnusnTensHo 10 ¢ NpyM KOMHATHO TemnepaTtype, 3aTeM CHOBa NOrpyxatT B BaHHy. O6pasel,
noACoeANHAIOT K MOCTY, NCMNOMb3YyS TOKONMPOBOAALLYIO XUy B KAYECTBE OHOM0 3/1eKTPOAA, @ XUAKNIA MeTann — B Kaye-
cTBe Apyroro. TemnepaTtypy BaHHbl MOHWXAKT C NOCTOSIHHOM CKOPOCTLIO A0 TeMNepaTypbl, 06ecneymBarLLell nonyyeHme
YeTKO BblpaXKEHHOW KPMBOI 3aBMCMMOCTM KO3hduLUMeHTa AU3NEKTPUYECKUX NoTepb OT TemnepaTypbl. MpoBoAST OfHO
ncnbiTaHue.

PerynsapHo pernctpupyloT 3HayeHus tg 6 1 Temnepartypbl, a pe3y/bTaTbl HAHOCAT Ha rpad vk ¢ NUHERHON ocbio
X ons TemnepaTypbl U NorapuMmnYecKoin U NMHENRHON ocbio Y Ans koadhduumeHTa AnanekTpuyecknx notepb (tg 6).
IMocKonbKy nokasaHus MOryT MEHATbCS OYeHb ObICTPO, NPeAnoYTUTENbHO UCNO/Ib30BaHMe aBTOMaTMYeCcKoro 3anucbiBa-
IOLEero ycTpoicTea Uam KOMMNbIOTEPHOW CUCTeMbl. Vicnonb3oBaHMe aBTOMaTUYeCKO 3anvucy No3BonseT NPpoBOAUTL WC-
nbiTaHMe ¢ 60/51ee MHTEHCUBHbLIM NOBbIWEHNEM TemnepaTypbl, XOTA cnegyeT NPUHATL 0cobble mMepbl ANA obecneyeHns
TOro, uTo6bl MeXAy nokasaHuem u hakTMYecKkoil TemnepaTypoil He Obl/I0 3HAUMTENTBHOTO pacxoxXaeHus. MpumeHsemoe
o6opyzoBaHue, NoBbILEHWE TemnepaTypbl U UHTepnpeTauns pesynbTatoB AO/DKHbI ObiTb COr/lacoBaHbl Mexay 3akasuu-
KOM 1 U3roToBUTENEM.

NMpnmevyaHne — Hanbonbliee 3HaYeHNe TeMNEPATYPbI XUAKOrO MeTania B BaHHe, Npu KOTOpoil o6pasew, npo-
BOJa NOTpyXaloT B BaHHY, 1 3HA4YeHUA tg 6. HAHOCKMbIE Ha KPUBYIO, 3aBUCAT OT TUMa U30/SALMU U TemnepaTypbl CTeknoBa-
HUA (tg 6) aMann. STO MOXHO ONpPeAenUTb MeTOLOM NPeABaPUTENIbHOTO UCMbITAHUS 3MasM HEM3BECTHOTO NPoBoAA.

A.2.2 MeToa B — Vicnonb3oBaHvWe NOKPbITUA U3 MPOBOAALWEN NTEHKN

Mcnonb3ytoT 3M1eKTPOHHBIA MOCT, NO3BONSAIOW NI HENOCPEACTBEHHO ONpeAennTb 3HadeHne d.

O6pasel, NOACOEANHAIOT K MOCTY, UCMNO/Ib3YS TOKOMPOBOASALLYIO XWU/Y B KA4ECTBE OJHOr0 3/1eKTPoja, a rpadmutosoe
NoKpbITUE — B Ka4yecTBe [pyroro.
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TemnepaTypy o6pasua ¢ rpaduToBbIM MOKPbLITUEM MOBbIWAIT C NOCTOSHHOW CKOPOCTLID OT TEMMepaTypbl OKpy-
xatwleii cpefibl 4O Temnepatypbl, o6ecneynBanlLeli NonyyeHne YeTKo BblpaXeHHO! KpuBOii. MokasaHusa TemnepaTypsl
CH/MAaIOT AaTUYMKOM, HAXOASALWMMCS B KOHTaKTe ¢ 06pa3Lom. MonoxeHne gaTunka TemnepaTypbl U CNoco6 KOHTakTa MoryT
oKasblBaTb BAWSIHWE HA MOKa3aHWs; KPOMe TOro, HEeOAMHAKOBbIE pe3y bTaTbl MOTYT AaBaTb pasHblie Npu6opsl. PerynsipHo
perucTpupyloT 3HaueHusi tg 5 u Temnepartypsl, a pe3ysibTaTbl HAHOCAT Ha rpaduk ¢ IMHENHON ocblo ANs TemnepaTypbl
1 norapmmMuyeckoit U nuHeiHo ocbio AN tg 8. MOCKOMbKY NoKa3aHUsi MOTYT MEHSITLCSl OUEHb BbICTPO, MPEANnoYTU-
Te/IbHO WCMOJiIb30BaHWe aBTOMaTUYECKOro 3anucbiBaloLLero yCTpoicTBa MM KOMMbIOTEPHOW cucTeMbl. Mcnonb3oBaHne
aBTOMaTNYeCcKol 3anucy No3BossieT NPOBOAUTL UCTbITAHNE C 60/1Iee MHTEHCUBHBLIM NOBbILIEHNEM TeMnepaTypbl, XOTs cre-
AyeT NpuHATbL ocobble Mepbl AN obecneyeHns TOro, YTo6bl MeXxay nokasaHuem u hakTuyeckol TemnepaTypoii He 6b110
3HAUYNTENbHOTO pacxoxaeHus. MpumeHsemoe o6opyoBaHNe, NOBbILEHWE TEMNEPATYpbl W MHTEpNpeTauns pesyibTaToB
[O/KHBI ObITb COrNACcoBaHbl MeXAY 3aKa34yuKoM U U3roToBUTENEM.

A.3 VHTepnpeTauusa pesynbTatos

A.3.1 O6uwme nonoxeHns

Ha nonyueHHom rpachuke kpmsas tg 8 MoxeT 6bITb NpefcTaBneHa ABymMs cnocobamu, NpUBELEHHbIMU Ha PUCYH-
kax Al n A-2.

3HayeHne d MoxeT 6biTb NpeAcTaB/EHO Ha IMHENHON An Ha norapudmuueckoii ocu Y. [na aTux A4BYX MeTof0B
onpegenexHve 3HauyeHus tg 8 NpoBoAAT ABYyMSA cnocobamu. Mpu npefctaBieHny pesynbTaTtoB AO/MKHO ObiTb ykasaHo,
Kakoli meTof 6bL ncnonb3oBaH. Cnegytowne rpaduku npuBeaeHsl TONbKO AN NOHUMAHUS 3TUX METOAOB, a He ANA ycTa-
HOBMEHUA Kaknx-nnbo crneumnanbHbix TpeboBaHuii, MpeAbABASAEMbIX K MaTepuanam.

A.3.2 JlnHeliHblli MeToq,

MpoBOAAT kacaTeNbHY0 K CaMOii KpYTOI YacTu NepBoro nojgbema KpuMBoii 3aBUCMMOCTH tg 8 oT Temnepartypsbl. [opu-
30HTAJIbHYIO JIMHWIO MPOBOAST Yepe3 TOUKY Ha KPMBOI, COOTBETCTBYIOLLYIO TeMNepaType, COrnacoBaHHOW Mexay 3akasum-
KOM ¥ usrotosutenem. OnpegensoT TemnepaTtypy, COOTBETCTBYIOLLYI0 TOUKE NepeceyeHns 3Tol INHNM C BbllleyKasaHHOM
KacaTefnibHON. OTO 3HaYeHne npeAcTaBnaoT kak tg 8 = xxx "C (lin).

PucyHok A.1 — Mprmep NMHENHOro MeToga
L7151 ONIOPHOTO MOKPbITUS

A.3.3 Jlorapugmunueckunii Mmetop

PucyHok A.2 — Mpumep norapucpmmyeckoro metoga
A1 ONOPHOTO MOKPbLITUA
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B cnyyae nosbiWeHUs TemnepaTtypbl NPOBOAAT AiBE TOPU30OHTa/IbHbIE IMHUMN OT OCU Y Ha YPOBHE 3HAYeHuii, corna-
COBAaHHbIX MEXAy 3aKa3unkom W U3roToBUTENEM. 3aTeM Yepes TOUKM NepeceveHuns 3TUX INHUIA 1 KpMBOI NPOBOASAT NNHWIO
1 MPOJO/IXKAOT ee A0 nepeceyeHust C ropu3oHTaNbHOW NNHUENR, NpoBeAeHHOW Ha YyPOBHE MUHUMA/IbHOTO 3HAYEHUST Ha
KpUBOIA.

OnpefensiT TemnepaTtypy, COOTBETCTBYIOLLYI0 NOCNEAHE ykasaHHOi Touke nepeceueHns. 3To 3HaYeHne npes-
cTaBnsAT Kak tg M= xxx *C (log).
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Mpunoxenne OA
(cnpaBouHOE)

CBOAEeHNA 0 COOTBETCTBUMN CCbINNIOYHbBIX MEXAYHAPO4HbIX CTAHALAPTOB
MeXrocyfapCtBeHHbIM CcTaHA4apTam

Tab6nunua QA1

O603HaYeHne CCblIOYHOTO CTteneHb O603HavYeHWe N HanmeHoBaHue COOTBETCTBYHUWEro MmexrocygapcrtBeHHoto
MexXAyHapoaHOro ctanjapra cooTBeTCTBUA cTaHgapTa
IEC 60851-1 IoT FOCT IEC 60851-1—2011 «[MpoBoga 06MOTOUYHbIE. MeToAbl ucnbiTa-

HUIA. YacTb 1. O6Lme nonoxeHns»

MpnumeuvaHne — B HacToAWel TabnuLe NCNoMb30BaHO CreAylolee yC/0BHOe 0603HaYeHne CTenexHmn cooT-

BETCTBUS CTAHAAPTOB:
- 1DT— nAaeHTUYHble cTaHaapThl.

YAK 621.315.326.001.4:006.354 MKC 29.060.10

KnouyeBble cnoBa: 06MOTOUHbI nposopg, metToabl ncnbiTaHwi, ANIeKTpnyeckmne cBoicTBa

B3 8—2017/56

Pepaktop /1.. Haxunosa
TexHnyeckuii pegaktop W.E. Yepenkosa
KoppekTtop J1.C. JlbiceHKO
KomnbloTepHas BepcTka J1.A. Kpyrosoii

CpaHo B na6op 29.09.2018. MoanucaHo o nevaTtb 22.10.2018 dopmaTt 60*84*/B. FapHutypa Apuan.
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