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Mpeaucnosue

Llenu, 0CHOBHbIE NMPUHLUMMNBI U OCHOBHON NOPAAOK NPOBEAEHMA paboT N0 MeXrocyaapCTBEHHOW CTaH-
Aaptusayuu yctaHoeneHsl B FOCT 1.0—2015 «MexrocyaapcrBeHHas cuctema craHgaprtu3aummu. OCHOBHbIE
nonoxeHusa» u MOCT 1.2—2015 «MexrocyaapcrseHHasa cucrema ctaHgaptudaumun. CTaHgapTbl MeXrocyaap-
CTBEHHblE, NpaBUNa U pekoOMeHAaLMUM N0 MEXTOCYAapPCTBEHHONW cTaHaapTusauun. MNpasuna pa3paborku, npu-
HATUSA, OOHOBNEHNUS U OTMEHbI»

CeeaeHua o ctaHaapre

1 NOArOTOBINEH OTKpbITLIM aKLUMOHEPHLIM O6LLECTBOM «BCepoccuiickuini Hay4yHo-uccneaoBarerb-
CKWUI, NPOEKTHO-KOHCTPYKTOPCKMUIA U TEXHONMOFMYECKUI MHCTUTYT KabenbHOW NpoMbiLusiieHHOCTUy (OAO «BHU-
WMKTI») Ha ocHOBEe CODCTBEHHOIrO NEPEBOAA HA PYCCKMI A3bIK aHITIOA3LIMHON BEPCUU MEXAYHAPOAHOIO CTaH-
[apra, ykasaHHOro B nyHkTe 5

2 BHECEH MexrocyaapCTBeHHbIM TEXHUYECKUM KOMUTETOM No ctanaaptusauum MTK 46 «KabenbHbie
usgenus»

3 MPUHAT MexrocyaapCrBeHHbIM COBETOM NO CTaHAapTUsauuu, MEeTponoruu u ceprudukauum (Npo-
TOoKON OT 22 HOA6PA 2016 1. Ne 93-IM)

3a npuHATME NPOronocoBanu:

KpaTkoe HaumeHoBaHuWe ctpaHbl no MK Koa ctpaHel no MK CoKpalleHHOe HauMeHOBaHNe HaLUWOHaNBbHOro opraHa
(UCO 3166) 004—97 (UCO 3166) 004—97 no cTaHAapTUsaLnn
ApmeHus AM MwuHskoHOMUKN Pecnybnukn Apmenus
Benapycb BY locctangapT Pecnybnukv Benapych
Mpyaus GE IpyacTtangapt
KasaxcraH KZ locctangapt Pecnybnuku KasaxcraH
Kuprusums KG KblprblacTaHgapt
Poccus RU Poccrangapt
TagxmkncTaH TJ TagxukcTaHgapt
Y36eKknucTaH uz YacTaHgapT

4 Mpukasom PegepansHOro areHTCTBa N0 TEXHUYECKOMY PErynupoBaHnto U METPONOrMK OT 5 ceHTAbps
2017 r. Ne 1010-ct mexxrocyaapcteHHblin ctaHgapt FOCT IEC 60851-3—2016 BBeaeH B 4eNCTBUE B KAYECTBE
HauMoHanbHOro craHgapra Poccuinckoin ®egepauun ¢ 1 pespana 2018 r.

5 Hacrosiwuii CTaHgapT uaeHTUYeH MexayHapogHomy ctaHagapty IEC 60851-3:2013 «[Mpoeoga o6mo-
TOYHble. MeToabl ucnbiTaHuii. Yactb 3. MexaHuyeckue ceoicteay («\Winding wires — Test methods — Part 3:
Mechanical propertiesy, IDT)

MexgyHapogHsbii ctaHgapt IEC 60851-3:2013 paspatotaH TexHuyeckum kommutetom TC 55 «O6GMOTOY-
Hble npoBogay MexxaoyHapoaHO aneKTpoTexHu4eckoi kommuccum (IEC).

MexayHapoaHbi ctaHgapt IEC 60851-3:2013 oTmensieT u 3amenset IEC 60851-3; 2009.

OdomupmanbHble 9K3EMNNAPLI MEXOYHAPOAHOIO CTaHaapTa, Ha OCHOBE KOTOPOrO MOArOTOBMEH HacTos-
LLMIA MEXTrOCYAapCTBEHHbIN CTAHAAPT, U MEXOYHAPOAHbIX CTAHAAPTOB, HA KOTOPbIE AaHbI CCbINKU, UMEIOTCS B
denepanbHOM areHTCTBE MO TEXHUYECKOMY PETYIIMPOBAHUIO U METPOSIOTUM.

Mpu NpUMEHEHUN HACTOSILLEro CTaHgapTa PeKOMEeHAYeTCsl UCMOMb30BaTh BMECTO CCbINOYHbLIX MEXAay-
HapoAHbIX CTaHAApPTOB COOTBETCTBYIOLLME UM MEXrOCYAaApPCTBEHHbIE CTAHAAPTLI, CBEAEHUSI O KOTOPLIX Npu-
BeAEHbl B AONOMHMTENbHOM NpUnoxeHun OA

6 BSAMEH rOCT IEC 60851-3—2011

7 HekoTopble 9neMeHTbl HaCTOALLEro craHgapTa MoryT 6biTb 06LEKTOM nateHTHoro npasa. IEC He He-
CET OTBETCTBEHHOCTM 3a YCTAHOBIEHUE NOAJIMHHOCTM KaKUX-NMMBO UM BCEX TAKUX NaTEHTHbIX NpaB
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UHbopmayus 06 usMeHeHUsX K Hacmosuiemy cmaH0apmy nybrnukyemcs e exea00HOM UHOopmMayu-
OHHOM yKasamere «HauuoHanbHbie cmaHdapmbi», @ MeKcm U3MEHeHUl U Mornpasok — 8 eXemMeCIYHOM
UHGhOpMaUUOHHOM yKaszamene «HauuoHanbHbie cmaHdapmbi». B criydae nepecmompa (3ameHbi) unu om-
MeHb! Hacmosuweeo cmaHdapma coomeemcemeyrouwjee yeedomneHue 6ydem ornybrnukosaHo 8 exxemecsa4HOM
UHhOpMayUOHHOM yKkazamersie «HayuoHanbHble crmaH0apmbl». Coomeemcemsyrowas uHgopmayus, yeedom-
JIeHUe U MeKcMbl pa3meujaromces makxe 8 UHEopMauuoHHOU cucmeme obujeao Mnosib308aHuss — Ha ou-
yuanbHom calime ®eldepasibHO20 a2eHmemea o MexHU4YEeCKOMy peaynuposaHuro U Memponoauu e cemu
UHmepHem (www.gost.ru)

© CraHgaptuHcopm, 2017

B Poccunckon ®egepaumum HaCTOALWMIA CTaHAAPT HE MOXKET OblTb NONMHOCTLIO UMM YACTUYHO BOCNPOU3-
BeEH, TUPAXMPOBAH M PacnpOCTPaHEH B kayecTBe ouumanbLHOro usganus 0e3 paspelueHusa degepansHo-
ro areHTCTBa Mo TEXHUYECKOMY PEryrnmpoBaHuio U METPONOTUN
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BBeaeHue

Hacroawwmn ctaHgapt BXOAWUT B CEPUIO CTAHAAPTOB HA U30NMPOBaHHLIE NPOBOAA, UCMNOMb3yeMble Ans
006MOTOK anekTpoobopyaoBaHusi. Cepusi COCTOUT U3 TPEX rpynn:

a) 0OMOTOYHbIE NPOBOAA — MeTOoAbI ucnbiTanuii (IEC 60851);

b) cTaHaapTbl UMM TEXHUYECKUE YCIOBUSI HA KOHKPETHbIE TUMbl 06MOTOUHbLIX NpoBoaoB (IEC 60317);

C) ynakoBka 06MOTO4YHbIX NpoBogoB (IEC 60264).
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M E X T OCVY3APGCTIBETUHHUB 4 C TAHAODAUPT

NMPOBOAA OBMOTOYHbIE
MeToabl UCNbITAHUNA

Yactb 3

MexaHuvyeckue cBOMCTBa

Winding wires. Test methods. Part 3. Mechanical properties

Hara BBegeHunsa — 2018—02—01

1 ObnacTb NpUMeHeHust

Hacroawumn craHgapt yctaHaBnuBaeT TpeboBaHMA K METOA4AM UCTbITAHWUIA OOMOTOUHBLIX MPOBOAOB (Aa-
nee — npoBoaa) Ansi onpeaeneHns X MexaHndeckux CBoNCTB. CTaHaapT yCTaHABMNMBAET CReayoLLME METO-
Obl UCTILITAHUIA:

- UCMbITaHne 6 — yANUHEHNE;

- UCnbiTaHme 7 — ynpyrocTk;

- ucnbiTaHne 8 — rmMbKOCTb U aaresns;

- ucnbitTaume 11 — CTOWKOCTb K UCTUPaHMUIO;

- ucnbiTaHne 18 — cknensaHue nog AeWCTBMEM Harpesa.

Onpeaenenus, obLume ykazaHusi N0 NPOBEAEHMIO UCNbITAHMIA U NOMHbIA NepevYeHb METOA0B UCMbITAHUN
006MOTO4HBLIX NPOBOAOB NpuBeaeHsl B IEC 60851-1.

2 HopmaTuBHbIe CCbISIKN

Ona npumMeHeHns HaCTOALEro craHaapT HeoOX0AUMbI CreayoLLMe CCbINOYHbIE AOKYMEHTLI. Ansa aaTtu-
POBAHHbIX CCbINOK NPUMEHSIIOT TOMbKO YKa3aHHbIe U3AaHWUS CCbINIOYHOTO AOKYMEHTA, ANS HeAaTUPOBAHHbLIX
CCbINOK — €ero nocnegHee usaandue (BKnioyasi BCe U3MEHEHUs K HeMy):

IEC 60851-1, Winding wires — Test methods — Part 1: General (O6MoTOYHbIE NpoBoAa. MeToabl UC-
nbiTaHui. Yactb 1. O6LmMe NoNoXeHNs)

IEC 60851-2: 1996, Winding wires — Test methods — Part 2: Determination of dimensions (O6moTOu-
Hble npoBoga. Metoabl ucnoitTaHuin. Yacts 2. OnpeaeneHme pasMmepoB)

ISO 178: 2001, Plastics — Determination of flexural properties. Amendment 1: 2004 (lMnacTtmacceol.
OnpeaeneHune cBONCTB Npu usrmbe. Mamexnenne 1)

3 UcnbiTaHue 6. YanuHeHue

3.1 OTHOCUTENbLHOE YANIMHEHME NPU pa3pbiBe

OTHOCUTENbHOE YANWHEHUE — 3TO YBEMNUYEHWE ATNUHBI, BbIPAXXEHHOE B MPOLEHTAaxX MO OTHOLUEHUIO K
nepeoHavanbHOW ANNHeE.

O6pasel npoBoaa B BUAE NPSIMOro OTpe3ka pacTAarMBatoT 40 paspbiBa XuIbl CO CKOPOCTbIO (5 £ 1) MM/C
Ha YCTaHOBKE ANl U3MEPEHMS YANMHEHUS UMM UCMLITAHMSA HA paspbiB NMPU UCMLITYEMOW AnuMHe obpa3sua
200—250 MM. JInHelHoe yBenMyeHue ANnHbI NPU PaspbiBE BbIPAXatoT B NPOLIEHTAX MO OTHOLLEHMWIO K NepBo-
HayanbHOI ANMHE ncnelITyeMoro obpasua. cnbitaHme npoBoaAT Ha Tpex obpasuax. PUKCUMPYIOT MOMNYYEHHbIE
3HayeHus. CpeHee 3HaYeHne TPexX M3MEePEeHU NPUHUMAIOT 3@ OTHOCUTENbHOE YANMHEeHWEe Npu paspbise.

M3paHue ocpuuymanbHoe
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3.2 MpoYHOCTb NpU pacTAXEHUN

MpO4YHOCTL NPU PACTSHDKEHUM — 3TO OTHOLLEHME YCUIUS NPU PaspbiBe K NepBOHAYaribHOMY CE4YEHUIO.

OGpasey npoBoaa B Buae NpsMoOro oTpe3ka pacTarMBaioT A0 pa3pbiBa XMIbl CO CKOPOCTLIO (5 + 1) Mm/c
Ha yCTaHOBKe ANA UCMbITaHUA HA pa3pbiB, MKCUPYIOLLIE ycunue npu paspeise. [inmHa ucneityemoro obpas-
ua aomkHa 6biTb 200—250 MMm.

McnbiTaHWe NpoBOAAT Ha Tpex obpasuax. PUKCMPYIOT MePBOHAYANIbHOE CEYEHME U TPU 3HAYEHUs YCU-
nua npu paspeiee. CpeHee 3Ha4YeHne OTHOLLEHUS YCUMUSA NPU paspbiBe K NepBOHaYanbHOMY CEYEHUIO Npu-
HUMAIOT 3a NPOYHOCTL MPU PACTSKEHUN.

4 UcnbiTaHue 7. YNpyrocrb

YNpyrocts — 9T0 Yron oT4aqun, U3MEPEHHbIN B rpagycax nocfie HamMmoTKW NpPoBOAA B BUAE CMPAni Ui
nocne ero usrnGa Ha onNpeaerneHHbIN Yron.

4.1 Kpyrnble npoBoaa ¢ Xunoi HoMuHanbHbIM anameTpom ot 0,080 oo 1,600 mm
BKJTHOYMTESIbHO

4.1.1 MpUHUMN UCNbITAHUA

OGpasey npoBoga B BuAE NPAMOro OTpe3ka HamaTbiBalOT MATLIO BUTKAMWU BOKPYr ONpaBkW, AuaMeTp
KOTOPOW W HaTsHKEeHWe, NpuKrnaabiBaeMoe K NPOBOAY NPU HaMOTKe, yKkasaHbl B CTaHAApTE UMW TeXHUYECKUX
YCMoBUSAX Ha KOHKPETHbIN nNposoa. Mokasarenem ynpyroctu ABNAETCA Yron packpy4nBaHUA KOHLA NATOrO BUT-
ka obpasua npoBoaa.

4.1.2 VcnbiTaTenbHOE YCTPOUCTBO

McnbiTatensHoe yCTPONCTBO NPEACTaBEHO Ha pucyHKe 1. Pasmepbl onpaBku NpuMBeAEHbl HA PUCYHKE 2
n B Tabnuue 1. CnupanebHaa kaHaBka, NOKa3aHHAA HA PUCYHKE 2, NO3BONSAET 06NerYyuTb HaAMOTKY, HO ee Ha-
nuyne HeobsizatenbHO. ONCK €O WKanow umeeT 18 0AUHAKOBLIX AENEHUN ANA CHATUA NOKa3aHwui, COOTBET-
CTBYIOLLMX OMPEAENEeHHOMY YUCAY TPadyCoB, HA KOTOPbIe OTKIOHAETCA KOHEeL NoCneaHero BUTka npoeoaa,
HaMOTaHHOro Ha onpaekKy NATLIO BUTKAMK. 18 aeneHuit nporpagyupoBaHbl 40 72.

AEID
1 6 3 4a 2 NS <®
/ QX
a1 15 of
.H ni /4_b S 5;
ﬁl—“ ( +£1 2 A
) 0 Q
1 1N S\
. - LY

5
— /
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1 — onpaBka; 2 — wkana; 3, 4 — ¢ukcaTopbl; 5 — onopHas NnacTuHa; 6 — BUHT ANA UKcaLUmn onpaBkun

PucyHok 1 — McnbiTaTtensHoe ycTpoiicTBO AN onpefeneHns ynpyroctu
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a b

1 — KaHaBKa Ha 7 BUTKOB; 2 — 4acTb X C yBennYeHneM

PucyHok 2 — KoHCTpYKLUA U pazMepbl Onpasku

Tab6nuuya 1— Pasmepbl onpaBku ANs UCTBITAHUA HA YNPYrocTb
B munnumerpax

Pasmepb)
[OwnameTp onpasku?)
a b c d e f
50 7,5 32 0,30 0,05 0,13
7,0 0,40 0,07 0,18
6,0 34
10,0 9,0 0,60 0,10 0,25
12,5 40 0,80 0,14 0,35
19,0 10,0 11,0 45 1,20 0,20 0,50
25,0 12,5 2,00 0,28 0,70
375 12,5 14,5 47 240 0,40 1,00
50,0 17,5 50 3,00 0,80 2,00
2) Mo [HY KaHaBKM, €CrM OHa MMeeTCs.
b) CM. p1cyHok 2.

4.1.3 MpoBeneHue ucnbiTaHUsA

OnpagKy yCTaHaBNMBAIOT B TOPU3OHTANIBHOM MOJIOXKEHUM U 3aKPENNSIOT TaK, YTOOLI Na3 unu oTBepcTue
ANSA 3aKpenneHnsi NpoBoAa COOTBETCTBOBANM HYNEBOW OTMETKE Ha Lkane. OnpaBka AomkHa ObiTb Npucbina-
Ha TanbkoM (hpaHLUy3CkUM MENOM) ANA NPeaoTBPaLLUEHUS NPUNMNAHUA K Hell NpoBoAa.

3aaaHHOe HaTsKeHWe NPAMOro OTpe3ka NpoBoAa ANMHOM 1 M CO3AAl0T IPy30M, NPUKPENSEHHbIM K 0A-
HOMY KOHUY nposoga. PykosATKy 0cBoG0OXaaloT Ana BpalueHus onpasku. [pyroi kOHeL NnpoBoAa NomeLaor
B Ma3 unu oTBepcTue Tak, 4Tobbl €ro oTPE30K AOCTAaTOMHON ANUHLI BLICTYNAn ¢ ApYroi CTOPOHbLI ONpaBku, a
NPOBOA NIOTHO Npuneran K Hew. [Py3 MeaneHHO OMyCKatoT, YTOObI NPOBOZ HUXE OMPaBKW PAaCNONOXMUIICA BEp-
TUKamNbHO; HYMb LUKanbl U Na3 UM OTBEPCTUE JOSKHbI ObITb BHU3Y.

CB060OAHbIN KOHEL, NpoBOAA HAAEXKHO 3aKPEMMAIOT, ONPaBKy BpaLLaloT NPOTUB YACOBOW CTPENkKU (ecrnm
CMOTPETb CO CTOPOHbI LUKambl) 40 T€X NOp, NoKa Ha Hee He ByayT HamMoTaHbl NATb NOMHbLIX BUTKOB. OnpaBky
NPOAOIHKAIOT BpaLLaTh A0 TEX NOP, NOKa HYMb HA LLUKANe HE OKaXXETCHA B BEPXHEM MOSIOXEHUN. 3aTeM PYKOSATKY
duKCupytoT B 3TOM nonoxeHuun. MpoBog 3aKpennsloT Ha onpaeke, Harpy3ky CHUMaloT U obpesaioT nposoj
NPUMEPHO Ha 25 MM HWXE KOHLA NATOro BMTKA. KoHey npoBoga 3arubatotT B BEPTUKANBHOE NOMOXKEHWE U CO-
BMELL@IOT C HyNeMm Ha Lukane, 4yTobbl OH BbIMOSHAN POnb yKkasatens.

Cnesa OT 3TOro KOHLa NPoBoAa NOMELLAIOT KapaHaall Uiy COOTBETCTBYIOLLMIA UHCTPYMEHT, YTOObI npe-
[OTBPaTUTh NPeXaeBPEMEHHOE packpyyMBaHue. 3aTtem JatoT BO3MOXHOCTb NPOBOAY MeAJIEHHO Pa3MoTaThCs
6e3 pbIBKOB.

MpumMeydaHue — MNpn packpyunBaHUM NPOBOZA PLIBKOM MOMyYaroTCs OLIMGOUHBIE PesynbTaThl.

3areM onpasky W LLKany CHUMaIOT C (oUKcaTopa W BPaLLatoT no YacoBOM CTPernke, YToObl MPMBECTY yKa-
3aTernb B BEpPTUKANbLHOE nonoxeHue. MokasaHue Ha LKane, OTMEYEHHOE yKasaTenem, SABNAeTCA BEMNUUYNHOM
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yrna otaaym nposoga. B cnyyae 0co60 ynpyrux npoBOAOB ykasaTenb MOXET NOBEPHYTLCA Oonee YeM Ha 0auH
NonHbIN 060poT. Toraa Kk nokasaHuio Ha LKane Heobxoanmo NpMbaBUTb YUCNO 72 Ha KaXKabli NOMNHbLIA 060POT
packpy4mBaHus.

McnbiTaHus npoBoaaT Ha Tpex obpasuax. PUKCMpYIOT NonyveHHble 3Ha4eHusa. CpeaHee 3Ha4YeHne npu-
HUMAIOT 3@ BENMUYMHY YNPYrocTu.

4.2 Kpyrnble npoBoaa € XUno HOMUHarilbHbIM AMaMeTpom cBbiwwe 1,600 MM U NPAMOYronbHble
npoBoaa

4.2.1 MprHUMN UCNbITaHUA

OGpa3sey npoBoaa B BUAe NpsiMoro oTpeska marmbatot Ha yron 30°. MNMokasatenem ynpyroctu SiBNSeTcA
3HaYeHuWe yrna oTaayvu nocrne CHATUS Harpysku.

4.2.2 cnbiTatenbHoOe YCTPONCTBO

McnbiTatensHoe yCTPOMCTBO (CM. PUCYHOK 3) MMEET ABa 3aKuMma: NOABWXKHbIA 1 U HENOABWKHbLIN 2,
a TaKKe rpagympoBaHHbIN CEerMeHT 5 ¢ aeneHusiMu yepes 0,5° B npeaenax ot 0° go 30°. MpagyMpoBaHHbIN
CErMeHT NpeacTaBnsieT coboi Ayry, pacrnonoXXEHHYIO B NEPNeHANKYNSIPHON NITOCKOCTU NO OTHOLLEHUIO K 3a)Ku-
MaIOLLMM MOBEPXHOCTAM. Ero LEeHTp pacnonoXeH Ha BHELLHEM KPal HEMOABWKHOIO 3axuma 2. Peiyar, Touka
OMoOpbl KOTOPOr0 HaXOAMTCS B LIEHTPE AYru, MOXET ABUraTbCA B BEPTUKANBLHOW MMOCKOCTM BAOML rpagyvupo-
BAHHOMO CEerMeHTa.

Pbluar 4omKeH UMeTb ykasatenb Unu CTPenky Ans onpefeneHus yrna orgaun. Ha poiyare ¢ munnume-
TPOBOW LLKANoW ANMHOM okorno 305 MM, Ha4yano KOTOpPOoI CoBNaaaeT C TOUKOM ONOPbl, PACNONOXKEH NOMN3yHOK 4
C 3a0CTPEHHbIM Kpaem.

4.2.3 O6pasen

O6pasey npoeoga ANuHOW He mMeHee 1200 MM CMAaTbIBAKOT C KATYLUKM C BO3MOXHO MEHbLUMMM Je-
dopmauuamu. 3ateM ero BpyYHYHO BhINMPSAMISAIOT W pas3pe3aloT Ha Tpu oTpeska AnuHou 400 MM Kaxabln.
Mpu BbINPAMINEHUM HE AONYCKAETCH yanuHeHne obpasua ¢ NOMOLLbIO kKakux-nubo npucnocobneHui. Cneayer
usberarb U3NULLHEro n3rnbaHus Nposoaa, YtTobbl CBECTU K MUHUMYMY MEXaHNYECKOEe YNPOYHEHHE.

4.2.4 MpoBeaeHue UCNbITaHUA

AnamMeTp 1 TonLWuHA Xusbl NPOBOAA, YMHOXEHHbIE Ha 40, onpeaensaIoT NONIOKEHUE MON3yHKA Ha pblva-
re. OBpaseL yCTaHaBNMBAaOT MEXAY 3aXXMMaMU C TaKUM ycunuem, Yytobel He 6b1no Bbickanb3biBaHuA. Obpa-
3ey 3aKpennslT B TaKOM NONOXEHUM, YTOObI M3rnd NpOMCXOAMN B TOM XXe HanpasneHun, B KOTOPOM NPOBOA,
OblN1 HAMOTaH Ha KaTywky. [nuHa cBo6OAHOrO KoHUa obpasua AOIKHA BbICTYNaTb 3a 3a0CTPEHHbIN KpaW
nonsyHka Ha (12 + 2) mm.

C NOMOLLbIO pblyara, Ha4YMHas ¢ UCXOAHON no3uuuK (OTMETKa Ha wkane 30°, nosnuusa 1), nposoa us-
rmbatot Ha 30° (oo oTMeTKM Ha wkane 0°, nosuuus 2). MNonHoe narmbaHue NpoBoaAT B TedeHne 2—5 ¢. O6pa-
3el BblAepXKMBAIOT B 3TOM NO3uUmMmn He Bonee 2 ¢, a 3aTteM BO3BpaLUaloT B 06paTHOM HanpasneHUu C TON xe
YITIOBOM CKOPOCTbIO, C KOTOPOU OH OblN M30rHYT, MOKA 3a0CTPEHHbIN KOHEL| NON3yHKa He oTongaert ot obpasua
npoBoja. Pbiyar cHoBa MOAHUMAIOT A0 TeX NOp, MOKa KOHeL, MoNn3yHKka He KocHeTcs o6pasua nposoaa, He
u3rnbas ero. B aTom nonoxeHuu ykasarenb Ha pbiyare OyaeT nokasbiBaTb BEMUUKMHY YrNa OTAAYM Ha Lwkane
rpagympoBaHHOro cermeHta (nosuuums 3).

McnbiTaHusa NpoBOAAT Ha Tpex obpa3suax. PUKCUMPYIOT NonyveHHble 3HaueHus. CpegHee 3HaYeHue npu-
HUMAIOT 34 BEMUYMHY YIMa OTAauMu.
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1 — NOABUXHbIN 32XNM; 2 — HEMOABUXHBIN 3aXNM; 3 — LIEHTP rpasy poBaHHOTO cermeHTa; 4 — MOnayHok;
5 — rpafyunpoBaHHbIi cermeHT; 6 — o6paseL npoBoga; 7 — yron otaauu

PucyHok 3 — McnbitaTensHoe YCTPOWCTBO ANst onpeaerneHus yrpyrocty
5 UcnbiTaHue 8. MTMOKocTL U aaresus

5.1 VicnbiTaHUe HAMOTKOM Ha CTepPXeHb

MBOKOCTb U aAre3ns oTpaXaloT cnocoGHOCTL NPOBOAA BbIAEPKMBATL PACTSDKEHWE, HAMOTKY, narnbaHue
nmbo ckpyumaHue 6e3 06pas3oBaHmMsi TPELUMH UMK MOTEPU aare3nn N3onsaLum.
5.1.1 Kpyrnble nposoaa

nposoaa AOMKHO obecneunBaTb €ro NOCTOAHHBIN KOHTAKT CO cTepxkHeM. Npu HamoTke npoBoj He AOIMKEeH Bbl-
TenbHO

ObpaseL, NpoBoga B BUAE NMPAMOr0 OTpeska HamaTblBalOT LECATbIO MIOTHLIMU COMPUKACAIOLMMUCA
TATMBATBLCA U NEePekpyunMBaThesl. MCnonb3yioT COOTBETCTBYIOLLEE UCTILITATENBHOE YCTPONCTBO.

ApYyr C APYroM BUTKaMK Ha NONWPOBAHHbIV CTEPXEHb, AUAMETP KOTOPOro AOMkeH ObiTh yKa3aH B craHaapre
UM TeXHUYECKMX YCIOBUAX Ha KOHKPETHLIN NPoBoA. CKOpOCTb BpaLleHus cTepxxHa — 1—3 06/c. HatsxeHue

5.1.1.1 Kpyrnble aManupoBaHHble NPOBOAA C XMII0OW HOMUHAMNbHLIM AUAMETPOM A0 1,600 MM BKNIOYM-
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Ecnu B cTaHAapTe MM TEXHUYECKUX YCMOBUAX HA KOHKPETHbI NPOBOJ ykasaHa Heob6XxoaMMOCTb ero
npeaBapuUTENbHOTO PacTSHXEHUS Nepea HaMOTKOW Ha CTEPXEHb, NPOBOA CrieayeT PacTAHYTb 40 YCTAHOBAEH-
HOro 3Ha4YeHUA YANUHEHMA B COOTBETCTBUM C pasgenom 3. [ocne HamoTkn obpasel, OCMaTpuBatloT Ha HanNu-
yKe TPELUMH B U3ONALMK NPU YBENUYEHUM, YKA3aHHOM B Tabnuue 2.

McnbiTaHne npoBoasaT Ha Tpex obpasuax. PUKCMPYIOT Hanmuyue unm oTCYTCTBUE TPELLMH.

Tabnuuya 2— YBenuieHue npu NpoBepKe HanU4us TpeLmH

HomuHanbHbIn agnaMeTp Xunkl, MM KpaTHOCTb yBenuuenus *
Ho 0,040 Bkntou. 10—15
Cs. 0,040 go 0,500 BKrItoM. 6—10
Cs. 0,500 go 1,600 BkntOM. 1—6
* OpHoKpaTHOe yBenu4YeHne COOTBETCTBYET HOPManbHOMY 3peHUI0 6e3 NpUMeHeHUs yBENUYMTENBHBIX NPUBOpPoB.

5.1.1.2 Kpyrnble nposoga ¢ BOSTOKHUCTON M3onaumnei

lMocne HamOTKM Ha cTepxeHb 06paseL; ocMaTpuBaloT 6€3 NPUMEHEHUS YBENUYUTENbHBIX NPUOOPOB UK
npu 6-KpaTHOM yBENUYEHUM HA HANUYUE NPOCBETOB B U3ONALUMKN A0 XUIbI.

McnbiTaHne npoBoaAT Ha Tpex obpasuax. PUKCUPYIOT Hanu4YKue Unmu oTCYTCTBUE NPOCBETOB 0 XKUSbI.

5.1.1.3 Kpyrnblii npoBoj C 3ManeBo-BOMIOKHUCTON u3onauymen

Mocne HamoTKK Ha cTepxeHb 0Bpasel 0cMaTpUBaloT 6e3 NPUMEHEHUS YBENUYUTENBHBIX NPUOOPOB UK
npu 6-KPaTHOM YBEMUYEHUN HA HanMM4YKe NPOCBETOB B U3ONALMUW A0 UMbl NN A0 IMANEBOro Crnos.

McnbiTaHne nposoaAaT Ha Tpex obpasuax. PUKCUPYIOT HaNU4Me UM OTCYTCTBME NPOCBETOB A0 XU Tbl UMK
[10 3MarneBoro cros.

5.1.1.4 Kpyrnble nposoga ¢ niaeHOYHON n3onaunen

Mocne HamOTKM Ha cTepxeHb o6pasel 0OcMaTpuBaloT 6€3 NPUMEHEHUS YBENUUYUTENbLHBIX NPUOOPOB UMK
npu 6-KPaTHOM YBEMUYEHUN HA HANMMYMe NPOCBETOB B U30ONALMU A0 XXWUMbl WU PacCnanBaHuUsA N3oNsaUun.

McnbiTaHne npoBoAsAT Ha Tpex obpasuax. PUKCUpyoT Hanuume nMbo OTCYTCTBME NPOCBETOB A0 XXUAbI
Unn paccrnavBaHusl 3oNALUN.

5.1.2 MpaMoyronbHbIe NpoBoaa

O6pasey nposoaa B BUAE NPSAMOrO OTpe3ka AnuHoi okono 400 mm usrubaiot Ha yron 180° B ABYX Ha-
npaBeHUAX BOKPYr NONMMPOBAHHOIO CTEPXKHS, AMAMETP KOTOPOTO yKa3aH B COOTBETCTBYIOLLMX CTaHAapTe Unu
TEXHUYECKMX YCMOBUAX HA KOHKPETHbIN NpoBoA, 4Tobbl 06pasoBanachk BbITAHyTaa S-ob6pasHasa dpopma. Mps-
MOI y4yacToK mexay U-o6pasHbiMu KOHUAMU A0MmKeH ObiTb He MeHee 150 mM. Heobxoammo cneauTb, YTOObI
Ha oBpasue He 6bino KopobrneHuii U OTKIOHEHUI OT paBHOMEPHOro U3rnba. YCTpoMCcTBO ANS UCTIbITAHUS Npea-
CTaBIIe€HO Ha PUCYHKe 4.

Mocne usrmbanus nposoaa npu 6—10-KkpaTHOM yBENUYEHUU OCMATPUBAIOT U3ONSILMIO HA HAanNU4ue Tpe-
LLMH HA 3ManNUPOBAaHHbLIX MPOBOAAX, NPOCBETOB B M30NSALMM A0 XUNbI UK 10 IMANEBOro CMos HA NPOBOAAX
C BOSIOKHUCTOI M30nsiLMei, NPOCBETOB B M3ONALMM A0 XUMbl UNW PAcCramBaHUA M3ONAUMM HA NPOBOAAX C
NAEHOYHON U30NSALUEN.

McnbiTaHuio noaBepraoT wecTb 06pa3yos, Tpu — nnawms (No TonwmHe), Tpu — no pebpy (No wwm-
puHe). PUKCHpyIoT Hanuune nNMbo OTCYTCTBUE TPELLMH, PACCIIOEHUIA B M30MSLMKN, NPOCBETOB B M30AALMKN 40
XXUNbl UK SManeBoro crosi B 3aBUCMMOCTU OT TUNA NPoBOAA.

5.1.3 NMpoBoa NyYKOBOM CKPYTKU C NOKPLITUEM

O6pasey npoBoaa B BUAE NPSIMOTO OTPE3Ka HAMATLIBAIOT A4ECATLIO MIOTHLIMU BUTKAMU HA NOAUPOBAH-
HbIli CTEPXEHb, ANAMETP KOTOPOr0 YCTAHOBNEH B COOTBETCTBYIOLUX CTAHAAPTE UMN TEXHUUYECKUX YCIOBUAX
Ha KOHKPETHbIW NPOBOA, NOA HATSHKEHMEM, YKa3aHHbIM B 3.2.5.3 |IEC 60851-2. [10mKHbl ObITb NPUHATLI MEPbI,
npeaoTspaLlaloLime 3akpyumBaHue obpasua npu kaxxaom obopore.

Mocne HamoTku 06pa3seL, ocMaTpuBaloT 6€3 NPUMEHEHNS YBENUYUTENbHbLIX NPMOOPOB HA HAaNU4Yue pac-
KPbITUI B NMOKPLITUM.

McnbiTaHue NpoBoaAT Ha oAHOM o6pa3sue. PUKCUPYIOT COXPaAHEHME UNW HapYLUEHWE CMNIIOLWHOCTU No-
KpbITUS.
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1 — onopHas cTolka; 2 — 3aXNMHoe KomnbLo CTepPXHS; 3 — cTepxeHb; 4 — raiika-6apaluek; 5 — obpasel;
6 — LIapuKoBbIN NOALUMMHKK; 7, 8 — pblvarn

PucyHok 4 — YcTpoicTBO ANS UCTBITaHUA HaMOTKON Ha CTEPXEHb

5.2 cnbiTaHUA pacTaXeHUeM (ans KpyribiX 3ManupoBaHHbIX NPOBOAOB C XWUIT0N
HOMUHaNbHbIM AUaMeTpom cBbiwwe 1,600 Mm)

O6pasey npoBoaa B BME NPsSIMOro OTpe3ka pacTAruBatoT B COOTBETCTBUM C pa3aenioM 3 Ao yANIMHEHUS
B MPOLEHTaX, YCTAHOBMEHHOIO B COOTBETCTBYIOLLUMX CTAHAAPTaX UM TEXHUYECKNX YCIOBUSIX HA KOHKPETHbIN
nposoa. [Nocne pactsxxkeHusa obpasel ocmaTpuBaloT 6€3 NPUMEHEHUSA YBENMUUYUTENBHBIX NPMOOPOB MK Npu
6-KpaTHOM YBENMMYEHNM Ha HanuMune TPELUMH UK NOTEPU aaresunun.

McnbiTaHne npoBoaaT Ha Tpex obpasuyax. PukcupytoT Hanuyuue nubo OTCYTCTBUE HA NPOBOAE TPELUMH
n/unu nNoTepro agre3un.

5.3 McnbiTaHMe pbIBKOM (45 KPYMbIX 3ManmMpoBaHHbIX NPOBOAOB C XXWUSTOW HOMUHANbHbIM
avnametpom o 1,000 MM BKITHOYUTESIBLHO)

O6pasey npoBoaa B BUAeE NpsAMOro otpeska AnmHon 200—250 MM, HATAHYTOrO MeXay 3a>KMMamMmn Uc-
NbITATENLHOIO YCTPOWUCTBA, MPUBEAEHHOIO HA PUCYHKE 5, pacTArMBaloT pbIBKOM 40 pa3pbiBa UNu YANUHEHUS,
3HaYeHNe KOTOPOro YCTAHOBIIEHO B COOTBETCTBYIOLUMX CTAHAAPTE NN TEXHUYECKUX YCITOBUSX HA KOHKPETHbIN
nposoa. lMocne yanuHeHns obpasel OCMaTpUBAKOT Ha HanuuMe TPELUMH UMM NOTEPI0 aare3un npu yBenu-
YeHuH, ykazaHHOM B Tabnuue 2. KoHubl pa3opBaHHOrO NpoBoAa ASIMHON 2 MM NPU OLIEHKE pe3ynbTaToB He
YYUTLIBAIOT.

McnbiTaHne npoBoaAT Ha Tpex obpasuax. PUKCUPYIOT Hanu4yue Ha NPoBoAe TPELUH U/unn NoTepro aa-
resumn.
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1 — KIIMHOBUAHbIE 32XKUMbl; 2 — HEMOABWXHBINA 3aXWUM; 3 — pbldar; 4 — peryrnupyemsblii orpaHuunTens; 5 — obpasel;
6 — yCTaHOBINEHHOe YANUHEHNe

PucyHok 5 — YCTpoRCTBO ANS UCTIBITAHUS PbIBKOM

5.4 /cnbiTaHue Ha OoTCraMBaHue (Ans KPyribiX 3MarIMPOBaHHbIX NPOBOAOB C XWUION
HOMUHaNbHLIM AUaMeTpom cebiwe 1,000 mm)

O6paseL npoBoaa B BMAE NPsSIMOro OTpe3ka 3akpennsAT B UCTILITATENIbHOM YCTPOMCTBE, NPUBEAEHHOM
Ha puCyHKe 6, KOTOpOe MMEET ABa 3a)XMMa, pacronoXxeHHble Ha pacctoadun 500 mm apyr ot gpyra. OauH u3
3aXXMMOB BpawyaeTcs. [ipyroi, He Bpawasach, NepemMeLLaeTca Bosfb rOpu3oHTanbHON OCU U CO3AAa€ET HATsDKe-
HUe 3aKpy4yMBaemMoro Npoesoda 3a CYET Harpysku, ykazaHHoOW B Tabnuue 3.

i 2 1 /Q
@: ] ] ) T 1

S S

1 — obpasel; 2 — BpallatoLmiica 3axuM; 3 — HeNOABWXHBIN 3aXnM; 4 — ycunve

4

PucyHok 6 — YCTpoiCTBO ANs UCMBITAHWUA Ha oTCrnauBaHue

Tabnuya 3— Ycunue Npu UCMBITAHWM Ha OTCclauBaHue

HoMuHaneHeI gMamMeTp Xusbl, MM Yeunve, H
Cs. 1,000 po 1,400 BkntoM. 25
Ce. 1,400 po 1,800 BkmtoM. 40
Ce. 1,800 po 2,240 BKtoM. 60
Cs. 2240 po 2,800 BkntoM. 100
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OKoH4YaHue mabnuupl 3

HoMuHanbHbIl AuameTp Xunbl, MM Yeunue, H
Ce. 2,800 po 3,550 Bkntom. 160
Ce. 3,550 po 4,500 skntom. 250
Ce. 4500 po 5,000 skntou. 400

Ckpebkom, (CM. PUCYHOK 7), yaansiioT SManeBoe NOKpbITUE C NPOTUBOMONOXKHLIX CTOPOH NPOBOAA BAOSb
€ro 0Cu 0 >XUnbl, KaK NOKA3aHO Ha PUCYHKE 8.

[aenenune ckpebka Ha NPOBOA AOIMKHO ObiTb AOCTATOYHBIM NSl CHATUS SMANEBOrO NOKPLITUS U MONY-
YEHUA YUCTON POBHON NOBEPXHOCTU HA FPAHULE 3MAaNEeBOro MNOKPLITUS U XMuNbl 6€3 CHATUA 3aMETHOTO Crnosi
Marepuana »mnbl. 3manesoe NOKpbITUE yaansioT, HAYMHaA ¢ paccTosiHusA okorno 10 Mm OT 3axumoB. Bpauya-
IOLLMIACA 3aXXKMM AOSMKEH BPaLWaTbCA CO CKOPOCTbio 60—100 06/MUH A0 AOCTMKEHUS YUCNA 3aKpYyUMBaHUi R,
YCTaHOBMIEHHOIO B CTaHAAPTE UIU TEXHUYECKUX YCIIOBUSIX HA KOHKPETHbIW NPOBOA,.

Mocne BpaweHua obpasew;, 0CMaTpuBaloT ANA onpeaeneHusi NotTepu aareaun. 3Marb, KOTOPYIO MOXHO
nerko yaanuTb ¢ NpoBoaa (Hanpumep, ¢ NOMOLLbIO HOITS GONbLIOTO NanbLa) CYUTAIOT NOTEPABLLENH aaresmio,
Jaxke eCnu smManesoe NOKPbITUE HE MOJNHOCTLIO YAANAETCA C XUIbl.

McnbiTaHne NpoBOAAT Ha 0AHOM obpas3ue. PUKCUPYIOT CTENEHb NOTEPU aare3uu.

= = —

PucyHok 7 — Ckpebok

PVICyHOK 8 — I'Ionepeque ceYvyeHue npoBoja nocne yaaneHusa aMmanu

5.5 cnbiTaHue Ha aaresvio

OG6pasel, npoBoga B BUAE NPSMOro OTpeska AnuHOi okono 300 MM pacTsirmBaloT B COOTBETCTBUM C
pasaenom 3 40 yANMHEHUSA, 3HAYEHUE KOTOPOr0 YCTAHOBIIEHO B CTAHAAPTE UMM TEXHUYECKUX YCMOBUAX HA
KOHKPETHbIN NpoBOA.

5.5.1 MpaMoyronbHbie 3ManuMpoBaHHbIe NPOBOAA

OManesoe NOKpbITUE Nepes yanuHeHmeM obpasiua npoBoa HaaPe3aloT N0 OKPY>XHOCTU A0 XUNbl Npu-
6nusutenbHo B cepeauHe obpasua. MNMocne pacTsbkeHus obpa3sel, 0CMaTpUBalOT ANA BbIABNEHUA NOTEpU aa-
resum.

McnbiTaHue NpoBoAsiT HA oaHOM 06pa3sue. PUKCUPYIOT CTENEHb NOTEPU aAre3un U3MEPEHNeM paccTos-
HWS B NPOAONLHOM HanpaerieHun oT Hagpesa. Paccrosiiue, Ha KOTOPOM HabnoaaeTca NoTepsa aare3uun, nMe-
pAIOT B O4HOM HanpasneHuu ot Hagpesa. Mocne ocmoTpa obpas3ua co Bcex CTOPOH HUKCUPYIOT NOSTy4YEHHOE
MaKCUMMarnbHoe 3Ha4YeHue NoTepu aare3uu.

6.5.2 Kpyrmbie U npAMOYronbHbie NPOBOAA C NPONUTAHHOW BONTIOKHUCTON U3onauuen

Mepen yanuHeHnem 06pa3ua NpoBoAa U3OMSALMIO C HETO yAAnsIoT, 32 UCKNIOYEHUEM LIeHTpanbHOW Ya-
ctu anuion 100 mm. MNocne yanuHeHnst obpasel, 0CMaTpUBaloT ANs BbIBIIEHUA NOTEPU aare3uu.

McnbiTaHue NpoBoAAT HA ogHOM obpasue. PUKCUPYIOT CTENEHb NOTEPU aAare3un NPu CKONbXXEHUN U30-
NAUMK BAONb XXMWNbl AN KPYIbIX NPOBOAOB UMW OTCHIaUBaHUS U30NALMU AN NPAMOYrOSibHbIX NPOBOAOB.
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5.5.3 Kpyrnblie u npsiMoyronbHbie NpoBoAa ¢ 3ManeBO-BONIOKHUCTON n3onsumen

Mepea yanuHeHuem obpasuia B ero LEHTpansHOM YacTu HagpesatoT M30NALMIO N0 OKPY>KHOCTU NPoBOAA
[0 Xunbl B ABYX MecTax Ha pacctosaHuu 100 mm apyr ot gpyra. 3atem obpasew, ocMaTpuBatoT AN BbISIBEHUA
noTepu aaresuu.

McnbiTbiBaloT 0guH obpaseu. PUKCHpPYIOT CTENEHb NOTEPU aare3uu.

5.5.4 Kpyrnbie u npAMOYronbHble NPOBOAA C NNEHOYHOU U3onsauuein (TONbKO AnA NUNKON
JeHTbI)

Mepen yanuHeHnem o6pasua npubnu3nTenbHO B €ro CepeauHe Haapes3aloT U3OMALMIO N0 OKPYXKHOCTU
npoBoga Ao xunbl. Flocne yanuHeHWs obpaseL, 0CMaTpUBAOT AJ1A BbISBNEHUA NOTEPU afaresnu.

6 UcnbiTaHne 11. CTOMKOCTb K UCTUPaAHUIO (ANA KPYIMbIX SMaNMPOBaHHbIX
npoBoaoB)

CTOIKOCTb K UCTMPaHUIO OnpeaenseTcs MakCuManbHOW Harpyskom, KOTOPYK MOXET BblaepXaTb 9Ma-
neBoe NOKpbITUE NPOBOAA NPU UCTUPAHUM WUITION NOL BO3AENCTBMEM HA HEE MOCTENEHHO BO3pacTaloLeil Ha-
TPY3KM.

6.1 MpuHUMN UcnbiTaHUA

OGpasey npoBoAa B BUAE NPAMOro 0TPE3Ka UCMbITLIBAIOT HA UCTUPAHME MPU OQHOCTOPOHHEM ABUXKEHWUM
UrMbl, K KOTOPOI MPUKNAaAbIBAKOT MOCTEMEHHO BO3PACTAIOLLYIO Harpy3Ky M KOTOpas 4BWXETCHA BAOMb NOBEPX-
HOCTU npoBoaa. Harpyaky, npu KOTOPON BO3HUKAET SNEKTPUYECKUI KOHTAKT UMbl C XKUMOW, CYATAIOT paspyLua-
OLLE.

6.2 Mpubop ans npoBeaeHUA UCTIbITAHUA

WcnbiTaTeneHblii npubop, NnpuBeeHHbIN Ha pUCYHKe 9, npeacTaensaeT coboi MexaHu3sm, obecneunsaio-
LW UCTUPaAHWE B OAHOM HanpasneHnun nNpu ABUxKeHun obpasua co ckopocTbio (400 + 40) Mm/MuH. UcTupa-
IOLLEE YCTPOMNCTBO UMEET NOMMPOBAHHYIO POASBbHYIO NPOBONOKY unun urny anametpom (0,23 £ 0,01) mm, pac-
MONOXEHHYIO MEXAY ABYMS 38XUMaMU, KOTOPblE NPOYHO YAEPKUBAIOT POSANbLHYIO MPOBOMOKY Unu urny 6e3
MNPOBUCAaHUA U UCKPUBIMEHUA NoA NMPAMbIM YIIIOM K HanpaBneHUto ABUXKEHUSA. I/Icmpane npoBoAaAT B O4AHOM
HanpaBneHun BAoNb ocu obpasua. Obpasel KpensaT AByMs 3aXXMMaloLMMK Kynadkamu, obecneumBaioLmmMm
€ro pacnonoeHue Haj NnoaJepKUBAIOLLEN ONMOPOIi, KOTOPYIO MOXHO OMYCTUTb, Koraa obpasel, BCTaBnsIoOT B
3XMMbI U paCMPAMISIOT.

Mexxay *Mnon n NPoBOSIOKOW/MIMNOW NPUKNAAbIBAIOT NOCTOSAHHOE HanpsbkeHue (6,5 £ 0,5) B. Tok kopoT-
KOro 3amblKaHuA orpaHu4meatoT 4o 20 MA nocnegoBaTenbHbIM BKITIOYEHMEM PE3UCTopa Unu pene. SnekTpu-
yeckas Cxema AomkHa obecneunBarb OGHApY>KEHWE KOPOTKOro 3amblkaHus U OTKIoYeHue npubopa nocne
TOrO0, Kak UCTUpAIOLLiEe YCTPONCTBO HAXOAMUIIOCH B KOHTAKTE C XXUIION NPOBOAA HA y4aCTKe AJIMHOI OKOMO 3 MM.

Mpubop MMEET B HIKHEN YACTM pblyara Lukany, rpaayupoBaHHyIO B 3HaYeHUsiX koacbduumeHTa, Ha Ko-
TOPbI YMHOXAIOT MPUMOXKEHHYIO K NPOBOJSIOKE/UITIE HA4anbHYI0 Harpy3ky Ans onpeaereHusl 3Ha4eHus pas-
pyLUatoLLeii HarpysKku.

10
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A M2

A

\ 2/ )/9

o
/lbo

1 5/ 6/ 11

1 — HaTAXHOe YCTPOMCTBO ANA pacnpaMrieHns obpasua; 2 — dUKCUpPOBaHHAA ToYKa BpallieHUsl; 3 — HarpyXeHHoe uctTupatoLjee
YCTPONCTBO; 4 — YyKasaTenb; 5 — obpaseLl, 6 — onopa, NepeMeLLaloLLanca No BbICOTe NS NPOBOAOB C PasiMyHLIM ANamMeTPoM;
7 — posnbHasa NPoBorioka; 8 — rpasyMpoBaHHas LKana, Ha KoTopon 0TMeYaloT KOShPULIMEHT YMHOXEHUS;

9 — pblyar Bo3BpaTa B UCXOAHOEe nonoxeHue; 710 — pblyar; 77 — nnaHwamiba gna nosopota Ha 120°

PucyHok 9 — MpuBop ANA WCcnbITaHWsi Ha CTOMKOCTb K UCTUPaHUIO NPWU OAHOCTOPOHHEM ABUXEHUM NPOBOSOKNA UNU UMb

6.3 NpoBegeHue ncnbiTaHUA

O6pasey npoBoaa B BUAE MPAMOro OTpeska NPOTUPAIOT YMCTON TKAHbLIO, NOMELWAIOT B UCMbITATENb-
HbI NPUBOP U BLINPAMASIOT, PpacTArMBaa A0 MakCMManbHOro yanuHeHua 1%. 3atem obpasey 3akpennsaoT
B 3a)XMMAaIOLLMX Kyraykax, OTPerynupoBas noaAepXuBaioLLylo Onopy A0 KOHTakTa ¢ o6pasuyom. HavyanbHas
Harpyska, npuknagbiBaeMas K UCTupaioLwemy yCTponCTBy, He AOImkHA ObiTb Gonee 90 % MUHUMaNbLHON pas-
pyLUaloLLEn Harpy3ku, yCTAHOBNEHHOW B CTaHAapTE UMM TEXHUYECKUX YCIIOBUAX HA KOHKPETHLIN nposoa. Ha-
YyanbHas Harpyska JorbkHa ObITh TakoW, UTOObI KOPOTKOE 3ambikaHUe NP KOHTakTe ckpebka ¢ Xunon nposoaa
npoucxoauno Ha paccrosiHum 150—200 MM OT ocu pblyara. Mictupaioulee yCTpoMCTBO Harpyxatot, NnaBHO
OMyCKaloT Ha MOBEPXHOCTbL NPOBOAA M HAYMHAIOT €r0 UCTUpaHue. 3HaueHue, Npu KOTOPOM YCTPOUCTBO OCTa-
HaABMUBAETCS, CYUTLIBAIOT NO rPaJyMpPOBAHHON LLKANE B HWKHEW YacTu pblyara. 3TO 3HAa4YEeHUEe U Ha4anbHylo
Harpy3sKky (OMKCUpyIoT.

McnbiTaHus NOBTOPAIOT eLlue ABaXabl HA OAHOM U TOM ke o0pasue, noBopaYuBas NPoBOA Ha Yron BHa-
yane 120°, a 3arem 240° OT HA4YanbHOIO MONOXEHUS.

McnbiTaHue NpoBoasAT Ha ofHOM 00pasue. PUKCUPYIOT TPU MOMYYEHHbIX 3HAa4YEeHUA. CpeaHee 3HadYeHue
pe3ynbLTaToB TPEX U3MEPEHMIA NPMHUMAIOT 32 CPEAHEE 3HAYEHME PAa3pyLLAIOLLIEN HArpy3Ku.

7 UcnbitaHune 18. CkxneuBaHue noa AeNCTBUEM HarpeBa (AnAa Kpyrnbix
3ManMpoOBaHHbLIX NPOBOAOB C XWUITOW HOMUHAaSIbHLIM AnaMeTpPoM cBbiwe 0,050 no
2,000 MM BKNIOUMTENbLHO)

McnbiTaHue Ha CKNeuBaHUEe — 3TO OLIEHKA CTEMEHW CKNEeWBaHUSA BUTKOB OOMOTKM Noa AEWCTBUEM Ha-
rpesa.
7.1 MPOYHOCTb CKNEUBAHUA BUTKOB CNMpPasiv, PacnNOsIOXEeHHOW BePTUKANbHO

WcnbiTaHne NPOYHOCTM CKNENBAHWS BUTKOB CNMPanu NPOBOAA, PACNOfIOKEHHON BEPTUKAIIbHO, — 3T0
oueHKa CrnoCoGHOCTU CKIIEEHHO CNUpanu COXPaHATb CBOK LIENIOCTHOCTL NPU NPUAONEHNN HArpys3ku K ee
HWKHEMY KOHLLY.

1
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7.1.1 MpoBoAaa € XUno HOMMHaNbHbIM gnameTpom 0 0,050 MM BKIHOYUTENBHO

MeToa ucnbiTaHus 4OMKEH ObITb COrMacoBaH Mexay U3rotosutenem u notpebutenem (3akasunkom).

7.1.2 MpoBoaa ¢ XUno HOMUHarnbHbIM guameTpom cBbiwe 0,050 oo 2,000 MM BKNIOYUTENBLHO

7.1.2.1 MpuHUMN UcnbiTaHWA

O6pasel NpoBoaa B BUAE Cnvpanu, NOTHO HAMOTAHHON Ha CTEPXKEHb, CKNEMBAIOT Noa AeWCTBUEM Ha-
rpesa unu pacrsoputens. MNocne cknevBaHus 06p336Ll, CHUMAKT CO CTEPXHA U NoABeLUBalOT B BEpTUKanb-
HOM MNonoXeHuu. K HuxKHeMy KOHLY cnvpanu noaseLunsarotr rpy3. Obpasel 4OMKeH BblAepXaTb YCTAHOBIEH-
HYIO Harpy3Kky. OTO UCNbITaHUE NOBTOPSIOT NPU NOBLILLEHHON TemMnepaType.

7.1.2.2 Obpasey,

O6pasel, NpoBoAa B BUAE NMPAMOrO OTPE3Ka HAMAaTbIBAIOT HA MOMMUPOBAHHbINA CTEPXEHb ANAMETPOM,
yKkasaHHbIM B Tabnuue 4. OnuHa obpasua B Buge cnupanu gormkHa ObiTb He meHee 20 mm. YacToTa BpauleHus
npy HamoTKe gomkHa BbiTb 1—3 06/C npu ycunuu HaTskeHusa He Oonee ykasaHHoro B Tabnuue 4. [ns Toro
4yTOObI CNMpanb NEerko CHUManach CO CTePXHA, KOHLIbI NPOBOAA HE 3akpennsaioT. [py3 He AOMKEH npunerartb
K CTEPXKHIO, T.€. MeXay rpy30oM 1 CTEPXKHEM AOMMkeH ObITb 3a30p. 3aTeM 310 YCTPOMCTBO NOMELLAIOT B TEPMO-
cTaT C NPUHYAUTENbLHOW UMPKYNAUUEN BO3ayXa, B KOTOPOM NOAAEPXKMBAIOT TEMNEpPaTypy, YKa3aHHYIO B CTaH-
AapTe UM TEXHUYECKMX YCIOBUSIX HA KOHKPETHbIN NPOBOA, B TEYEHUE:

- 30 MUH — ANA NPOBOAOB C >XKMIMOW HOMUHArbHLIM AnaMeTpom A0 0,710 MM BKNIOYMTENLHO;

-1 4 — ana NnpoBOAOB C XMMOW HOMUHAMNbHbLIM AuaMeTpom cBbilwe 0,710 oo 2,000 MM BKNIOYUTENBLHO,
€CNnn MHOE He OrOBOPEHO MEXAyY U3roTOBUTENEM U noTpedutenem (3aka3umkom).

Mocne oxna)xaeHusa 40 KOMHATHOW TeMnepaTypbl CnMpasib CHUMAIOT CO CTEPXKHSA.

Tabnuya 4 —MapameTpel cnupanu

HoMWHanbHbIA AMamMeTp Xurbl, MM [OnameTp cTepXHs, MM Hamxﬁr’u:llz gf)';::”ome yc”":;::;;"”"”p:“: npv
Cg. 0,500 po 0,071 Bkntou. 1 0,05 0,05
Cg. 0,071 po 0,100 Bkntou. 1 0,05 0,05
Cg. 0,100 po 0,160 Bkntou. 1 0,12 0,15
CB. 0,160 po 0,200 BkJtOM. 1 0,30 0,25
CB. 0,200 po 0,315 BkuItOM. 2 0,80 0,35
Cs. 0,315 po 0,400 BkutOM. 3 0,80 0,50
Cs. 0,400 po 0,500 BKJItOM. 4 2,00 0,75
Cs. 0,500 po 0,630 Bkuntou. 5 2,00 1,25
Cs. 0,630 po 0,710 BkntoM. 6 5,00 1,75
Cs. 0,710 po 0,800 Bkntou. 7 5,00 2,00
Cg. 0,800 po 0,900 BkntoM. 8 5,00 2,50
CgB. 0,900 po 1,000 BkntoM. 9 5,00 3,25
Ce. 1,000 pgo 1,120 BkntoM. 10 12,00 4,00
Ce. 1,120 po 1,250 BkntoM. 11 12,00 4,50
Ce. 1,250 po 1,400 BkntoM. 12 12,00 5,50
CgB. 1,400 po 1,600 BkutoM. 14 12,00 6,50
CB. 1,600 pgo 1,800 BkutoM. 16 30,00 8,00
CB. 1,800 pgo 2,000 BktoM. 18 30,00 10,00

7.1.2.3 lNpoBeaeHne UCNbITAHNA NpU KOMHaTHOW Temnepartype

O6pasel| NpoBoAa B BUAE CMpany NOABELLUMBALOT 3@ OAMH U3 KOHLIOB, KaK NOKa3aHo Ha pucyHke 10b, u
nnaeHo, 6e3 pbIBKOB NPUKNaAbIBAKOT HArpy3Ky, ykasaHHylo B CTaHAAPTE MU TEXHUYECKNX YCIOBUSIX HA KOH-
KPETHbIN NPOBOA.

* [Onsa npoogoB GonbLUOro Anamerpa NMPUMEHSIOT CTanbHOW CTepxeHb. Ona nposogoB HeBoNbLWIOro Auamerpa
NPUMEHSIOT MEAHbIE CTEPXKHU, YTO CNOCOBCTBYET CHATUIO CNMparii CO CTEPXKHSA 3@ CHET BbITSXKKN CTEPXKHA U YMEHbLLEHUS
ero Auamerpa.
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UcnbiTaHWe NpoBoAAT Ha Tpex obpasuax. PUKCUMpyoT oTaAeneHne BUTKOB Apyr OT Apyra, 38 UCKMoYeHu-
eM NepBOro 1 NOCMNeAHEro, a Takke TEMNepaTypy ckrnensaHus 06pasLoB.

7.1.2.4 TpoBeaeHne UCNbITaHUI NPU NOBLILLEHHOW TemMnepartype

O6pasey npoeoga B BUAE CMpanu NOABELLMBAIOT 32 OAMH U3 KOHLIOB, Kak nokasaHo Ha pucyHke 10b,
U NNaBHO, 6e3 PbIBKOB NPUKNAAbIBAIOT HArpy3Ky B COOTBETCTBUM C Tabnuuei 5. OBpasey nog Harpy3Kkomn no-
MeLLAIT B TEPMOCTAT C NPUHYAUTENBHON LMPKYNsSUMen Bo3ayxa Ha 15 MUH npu Temneparype, yKa3aHHOW B
cTaHjapTe UnM TEXHUYECKUX YCIIOBUSIX HA KOHKPETHbIN NPOBOA.

WcnbiTaHne npoBoaAaT Ha Tpex obpasuax. PUKCMpyoT OTAENEHWE BUTKOB APYT OT Apyra, 32 UCKIIOYeHu-
€M NepBOoro 1 NOCMNeHEro, a Takke TeMnepartypy ckrnensaHus 06pasLoB.

2
T 4
L —

a 6

1 — obpaseL| NpoBoAa B BUAe cnupann; 2 — cTepxeHb; 3 — fepxKaTenb CTepXHA; 4 — rpys; 5 — Harpyska
PucyHok 10 — UcnblTaTernbHoe yCTPOACTBO AN onpeAerieHusi NPOYHOCTU CKIleUBaHUsA BUTKOB cnupanu

Tabnuua 5 —MpoYHOCTE CKNEMBaHUSA BUTKOB CrMpariv npu NoBLILLEHHOW TeMnepaType

HomuHankeHeIl grnaMeTp XKunbl, MM Harpl}i/ska, Homwu;l;:r:u?wﬁwame‘rp Harp:_)ilska,
Ce. 0,050 no 0,071 BKntOM. 0,04 Cs. 0,500 pgo 0,630 BKkntou. 1,20
Cs. 0,071 no 0,100 BKmtOM. 0,06 Cs. 0,630 go 0,710 skntou. 1,70
Cs. 0,100 go 0,160 BKmtou. 0,09 Cs. 0,710 go 0,800 Bkntou. 2,10
Cs. 0,160 go 0,200 BKmtoM. 0,19 Cs. 0,800 po 0,900 Bkntou. 2,60
Cs. 0,200 po 0,315 BKMkOM. 0,25 Cs. 0,900 pgo 1,000 BKntoM. 3,20
Cs. 0,315 fo 0,400 BKnHoM. 0,55 Cs. 1,000 pgo 1,120 BKntoM. 3,80
Cs. 0,400 po 0,500 Bkntou. 0,80 Cs. 1,120 po 1,250 Bkntou. 4,40

13
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OkoHYaHue mabnuupi 5

HomuHanbHbIl AUameTp Xunbl, MM Harp:.)llska, HOMMHi(J;IJ’_IH:TW’?A“aMeTp HarpHysKa,
Cs. 1,250 po 1,400 Bkntou. 4,90 Cg. 1,800 go 2,000 BkntoM. 7,90
Cs. 1,400 po 1,600 Bkntou. 6,40
Cs. 1,600 ao 1,800 Bkntou. 7,90

7.2 OnpepgeneHne NPOYHOCTU CKEMBAHUA HA MaKeTe CKPYyYeHHON 0GMOTKN

MpOYHOCTb CKNEMBaHMS ONpPEaEnseTca MakCMManbHbIM ycunuem, Heo6xoauMbIM ANA paspyLLUeHns Ma-
KeTa CKPYYEHHON 0OMOTKM.

7.2.1 NMpuHUMN UCNbITAHUA

Makery npou3BOfbHO HAMOTaHHOW OOMOTKW, BLINOSIHEHHOMY M3 MCMbLITYEMOro NpPOBOAA, NpUAaloT
oBarbHyl0 )OpMyY, CKPY4MBalOT, & 3aTEM CKNEUBaloT, NPONYCTUB NOCTOSIHHbIN TOK. Mony4eHHbIn obpasey, B
cdopme npyTKa UCNbITLIBAIOT B FTOPU3OHTANBHOM MNOMOXEHUN HA UCTILITATENBHOM 060pyaOBaHUM U onpeae-
nAIT MakcuMansHoe nporubaioLlee ycunue, Heobxoaumoe AnA paspyLueHus npyTka. cnbitaHue noBTOpAIOT
Npy NOBLILLEHHOW TEMMNEPATypeE.

MpumMeyaHun e—HacTosLee UCNbITaHWE aHaNOrMYHO UCNLITAHUIO Mo MeToay A, npuBegeHHoMy B 2.1 IEC 61033,
Y OCHOBAHO Ha OJHOM U TOM Xe npuHumune. UcnblTaHue oTnUYaeTea oT UCNbITaHust No Metoay A ctaHpapta IEC 61033 B
YacTu CKPYTKW U ckriemBaHus obpasLa, a Takke B 4acTu pasmepoB nposoga. [JonyckaeTcs UChbiTaHWe NPOBOAOB pasHbIX
pa3mepoB, B To Bpems Kak no metoay A |[EC 61033 cnegyeT ncnonb3osaTb NpOBOA C KUMOK HOMUHASNBHBIM AUAMETPOM
0,315 mMMm.

7.2.2 O6opynoBaHue

WMcnonb3ytoT cneayrowee obopyaosaHue:

- YCTPOWCTBO AN HAMOTKM MakeTa 0OMOTKU, NpuBeAeHHOE Ha pucyHkax 11a u 11b;

- YCTPOMCTBO ANSA CKPYTKWA, NPUBEAEHHOE HA PUCYHKe 13;

- obopyaoBaHue Ana mexaHm4eckux ucnoiraHumi no ISO 178 ¢ ucnonb3oBaHUEM NOACTABKU B COOTBET-
CTBUU C PUCYHKOM 14;

- UICTOYHUK NUTaHUA NOCTOSTHHOTO TOKa, 06ecneunBaloLmii Ha BbIXOAE HanpshkeHue He meHee 50 B u Tok
He MeHee 15 A,

- COBMELLEHHbIN ¢ 060pyA0BaHUEM AN MEXAHUYECKUX UCTIbITAHWUI TEPMOCTAT C NPUHYAUTENLHOW LMp-
Kynsuuen Bosayxa, o6ecneunBaloLLmini noaaepXxaHne TemnepaTypbl UCNIbITAHUSI C MOTPELLUHOCTbLIO He Gonee
1 2 °C 1 0QHOBPEMEHHbIV HAarpeB 40 TEMNEPATYPbl UCNLITAHUA HE MeHee NATU 00pa3LoB B TeyeHne 5—10 MUH.

7.2.3 Obpasey

MakeT npou3BOfbHO HAMOTaHHON OOMOTKM U3FOTOBIIAIOT U3 UCMLITYEMOrO NPOBOAA, UCMOSb3ys YCTPOW-
CTBO AN HAMOTKM B COOTBETCTBMM C pucyHkamm 11a u 11b . Yucno sutkos (N) onpeaensior no popmyne

~100-0,3152

d? ™)

raoe d — HOMUHAmMbHBIA AUaAMETP XUMbl UCMLITYEMOTO NPOBOAA.

N

MpumeyvaHune — [Ona HOMUHanbHoro guametpa xunel d = 0,315 mm N pasHo 100 BuTkam. [ns apyrux 3Have-
HWiA d No dhopmyne paccyuThIBaloT 3Ha4eHUA N, Npu KOoTopbix ob6ecneunBaeTcs To Xe obLee ceveHne NPOBONOKM B MaKeTe
obmMoTku, 4yTto M npu N=100mn d=0,315 mMm.

[ns npegoTBpaLLeHnsa packpyuMBaHuA Maketa 0GMOTKM NOCHe yaaneHus ero u3 ycTponcrTea aAnsg HamoT-
KM MaKeT CKpennsoT KOHLAMKU NPOBOAA (MU KOPOTKUMU OTPE3KaMKU 3ManMpoBaHHOrO NPoBoAa) ABYMSI UMW
TpeMs BUTKaMu B AMaMeTpanbHO NPOTUBOMONOXHLIX TOUKAX. [N 9TOW LUenu yCTPOMCTBO ANA HAMOTKN UMeeT
nasbl, Kak nokasaHo Ha pucyHke 11b.

YCTpOWCTBO ANsi HAMOTKM UMEET CrieayioLue OCHOBHbIE NapaMeTpbl:

- Anametp Hamotku (57 £ 0,1) mm;

- LuMpuHa kaHasku (5 £ 0,5) mm.

Mocne yananeHua u3 yCTpOMCTBA ANSA HAMOTKM MAaKeTy 0OMOTKM NPuAAatoT oBarnbHYO hOPMY, KaK noka-
3aHO Ha pUCYHKe 12, a 3aTeM CKPy4MBalOT B YCTPOWCTBE AN CKPYTKM BOKPYr €ro NpOAO0fIbHON OCU B COOTBET-
CTBUU C PUCYHKOM 13. KOHCTPYKLUA YCTPOICTBA NO3BONSET NPUKNAALIBATL K MAKeTy 06MOTku ycunue 100 H
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npu ero ckpyTke U nocneayloLem cknensaHuu. Maketr 0OMOTKM CKPY4MBAIOT Ha ABa C NONMOBUHON 060poTa, a
3aTeM OTKPY4YMBAIOT Ha NonoBuHy obopora. Obpasel, HaxoAALWMIACA MO HArpy3KOon B YCTPOWCTBE ANA CKPYyT-
KW, CKNEenBaloT, NPONycKas no npoBogy NOCTOSHHLINA TOK. Cuna Toka AOMmMkHA ObiTb TaKoBa, UTOOLI CKNENBaHUE
obpasua npousoLuno 3a 30 — 60 c.

MpumMeyaHune—lpuMeHeHe NOCTOSHHOrO TOKa MO3BOMAET Nerko onpeAenuTb CpefHIo TemnepaTypy 06-
pasLa B KOHLe HarpeBa (CM. NpunoxeHue A).

Mony4eHHbiit 06pasey npeacrasnaer cobon NPYTOK AMAMETPOM OKOSM0 7 MM M ANUHOR 85 — 90 MMm.

Pa3mepbl B MUnnumerpax

5+0,5 Pasmepbl B MUnnUMeTpax

57 +1

11a — Bug cboky 11b — Bua cnepeaum

PucyHok 11 — YcTpoiicTBo ANns HaMOTKu

PucyHok 12 — MakeT obmMoTkM oBanbHOW dopMmel

15
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1— Harpyska; 2 — MoCTOsHHbIV TOK; 3 — CKpy4MBaembliii o6pasel,
PUCYHOK 13 — YCTPOIACTBO 4151 CKPYTKM C Harpy3koi, NpuknaAbiBaemoii k ckpyumsaemomy o6pasuy

7.2.4 TlpoBeaeHUe ucnbiTaHnA

O6pasel, NoMeLLanT Ha NOACTaBKY B COOTBETCTBUM C pucyHKoM 14. Mpu onpeaeneHnn npovyHoOCTU cke-
MBaHMA 06paslia CKOPOCTb NOM3yHa AO/MKHA ObITb Takoi, YTOGbl MakCcMMasbHbI NpPorné nog AeicTenem ycu-
msa P6bln AOCTUTHYT NPUGAN3NTENBHO 3a 1 MUH.

Mpu ncnbiTaHMM NpU MOBbLILWEHHOW Temnepatype o6pasel, NoMeLlalT B TepmocTart, npeaBapuTesibHO
HarpeTblii 0 ycTaHOB/EHHOW TemnepaTtypbl. Obpasel, UCMbITLIBAIOT NOC/E TOro, Kak OH AOCTUrHET Temnepa-
Typbl TepMocTarta, HO He 6osee yem yepe3 15 MWH nocne NOMeELLEHNs B TepMocCTar.

7.2.5 OueHkKa pe3ynbLTaToB

Mpu KaXxAoi TemnepaType MCMbITaHWe NPOBOAAT Ha NATU obpasuax u UKCUPYIOT MATb OTAENbHbIX 3Ha-
YyeHuii. CpefiHee 3HaYeHre pe3ybTaToB NATU U3MEPEHU NPUHUMALOT 3a NPOYHOCTb CkenBaHus. HoMuHanb-
HbIli AMamMeTp NPOBOJIOKM, YMC/I0 BUTKOB MakeTa OOMOTKM U YC/OBUS CKNEUBaHNUS Takke OUKCUPYIOT.

16
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Pasmepbl B MUNNUMETpax
10,0+ 0,2
F
15 + 1
25+ 1 25+ 1
R5,0 £0,1
—
N \\\‘Q
NN &
R5,0 +0,1 L/ R50 0.1
/—
) % D
50,0 0,5 5+1

PucyHok 14 — PacnonoxeHue nogcraBku
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MpunoxeHue A
(cnpaBouHoe)

MPOYHOCTL CKNeUBaHUsA NPOBOAOB, CKIEUBAIOWMXCA No4 AeCTBUEM Harpesa

A.1 Pacuet TeMnepatypbl o6pasLa B BUge Maketa CKpyueHHol oBMOTKM

Memod

Mpw HarpeBe MakeTa 0BMOTKM MOCTOSIHHLIM TOKOM CpefHtot0 TemnepaTypy o6pasLia MOXHO paccyuTaTk Mo ero co-
NPOTMBIEHUIO MOCTOSHHOMY TOKY, OrnpefenseMoMy Yepes OTHOLLEeHUe HanpsXEHWUs K TOKY. 3TO OTHOLLEeHNEe MOXeT 6biTb
onpefeneHo B Havane n B KOHLE HarpeBsa, YTo NO3BONAET paccHnTaTb TeMnepaTypy B KOHLe Harpesa.

TemnepamypHbili KoaghbguyueHm

B pacueTtax UCMONb3yIoT TeMnepaTypHbIii koadduLmeHT Meau o = 0,004 K.

Pacuyem

Menonb3ys ykasaHHbIA TemnepaTypHbId KOSth(ULMEHT, ConpoTuBeHne obpasua B KoHUe nepuoaa Harpesa Ry,
onpeaensoT no gopmyne

Rrt=Rpo+ @ Ry (T4 = To), (A1)

rie Ry, — Ha4valbHOe COMpOTUBMEHWE (NMPU KOMHATHOW TeMnepartype),
T, — TeMmnepaTypa B KoHLe Harpesa, °C;
T, — TemneparTypa B Ha4asne HarpeBa (KOMHaTHasi Temneparypa, T.e. 23 °C).
NHaeke t o3HavaeT KoHel, nepuoaa Harpesa.
Ecnun 3Ha4eHne Toka — BeNUUYnHa NocTosiHHas, To NpaBoOMEpHO crieflytolliee COOTHOLIEeHUe

Rn _ Yt
Rro  Uo '

rae U;— HanpskeHWe B KOHLE Harpesa;
U, — HarpsixeHue B Havane Harpesa.
TakuM 06pasom, MOXHO oNpeAenuTb TeMNepaTypy B KOHLIe HarpeBa

T,=T,+|250.[ L _q)| (A2)
UO

A.2 OnpeaeneHue BpeMeHU HarpeBa

lpacbuk 3asucumocmu HanpsXKeHus om epemeHu

Mpu HarpeBe ckpy4eHHoro obpasya NOCTOAHHBIM TOKOM ANEKTPUHECKOE COMPOTUBIIEHUE YBENUYMBAETCA C NOBLI-
LeHneM TemnepaTypbl. na noggepXaHnsa NOCTOSHHOMO 3Ha4YeHUA ToKa BbIXOAHOe HanpshXeHue TpaHcdopMaTopa Toka,
COOTBETCTBEHHO, YBENUYMNBAIOT. JTO MO3BOMAET NOCTPOUTL rpacPuK 3aBUCMMOCTM BLIXOLHOMO HaNPSXXEHNA NOCTOAHHOrO
TOKa OT BPEMEHU U onpefenuTe BpeMs Harpesa t. [na pasHblX 3Ha4YeHUN Toka rpacdpuku MoryT 6biTb NpeacTaBneHbl Ha
ofHOW Anarpamme.

HanpsxeHue 0nsg obecnevyeHus MakcumanbHol memnepamypb!

B oTAEenbHbIX criydasix MOXET okasaTbcs HeobxogMMbIM CKneunTs o6pa3sel Npu 3agaHHo TemnepaType 6e3 ee npe-
BblleHWsA. Ecnn aTta mMakcumaneHas TemnepaTypa W3BeCTHa, nocnefjHee ypaBHeHWe, npuBefeHHoe B A.1, nossonseT
onpefenuTs HanpskeHne, HeoBxoguMoe ANA AOCTUXKEHUs 3Toi TeMnepaTypbl NPU KOHKPETHOM 3Ha4eHUU ToKa HarpeBa

Ug= U, + 0,004 - (T,=T,) U (A3)

Todka nepecedeHUs rpaduka «Hanps)eHne—Bpems» C 0Cblo Y COOTBETCTBYET 3HaveHuto Uy Mo 3HadeHuto Ug
rnocriefHee ypaBHEHUE MO3BOSMSAET ONpefennuTh HanpsbkeHue, Heobxoaumoe AN LOCTUXEHWS 3ajaHHoW TemnepaTtypbl
obpasua B KoHUe HarpeBa. COOTBETCTBYIOLLEE 3Ha4YeHWe No ocu X AaeT NPOAOMKUTENBHOCTL HarpeBa, Heobxoaumytro
ANA AOCTXeHUA TemnepaTypbl Ty ECAK 8TOT pacyeT NpoBecTh No BceM rpadukam «HanpshHkeHne—BspeMs» Ans OfHOW
U TOI Xe Temneparypbl T;, TO MOXHO NOMYYUTb faHHbIEe AN NOCTPOEHNA N30TEPMUHECKOro rpaduka, nepecekaroLierocst
€ rpacdukaMmn «HanpsbkeHne—BpeMs». ECnn aToT pacyeT NoBTOPUTL ANA pPa3HbIX TEeMMepaTyp, MOXHO MOMNYYUTb OKOH-
YyaTenbHyto guarpammy, No KOTOPOA MOXHO OMpeAenuTh Napbl 3HAa4YEHUI ToKa Harpesa B amrepax U BpeMeHW Harpesa B
ceKyHfax, 4Tobbl HarpeTs o6pasel [0 3afaHHoi TemnepaTypbl 7;.

Ha pucyHkax A.1—A.4 nokasaHbl NpUMepkl TakMx NOMHbIX Auarpamm, NOCTPOEHHbIX 4SS MPOBOAOB C XUMOA HOMU-
HanbHbIM gnametpom 0,300; 0,315; 0,355 1 0,500 MM COOTBETCTBEHHO.

0.
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BbixogHoe HanpshkeHue, B

50—

50 °C

0 I | | | | | |
10 20 30 40 50 60 70

Bpems HarpeBa, ¢

PucyHok A.1 — MNpuMep rpaukos «HanpseHne—BpeMs» U U30TEPMUYECKUX rpadpnkoB ANa 0OpasLioB NPoBOAa B BUAE
MakeTa CKpy4eHHON 0OMOTKM C XWIoik HOMUHanbHbIM guametpom 0,300 MM

19



FOCT IEC 60851-3—2016

BbixogHoe HanpsixeHue, B

50—

300 °C 45A

100 °C

~
50 °C

0 | | | | | | |
10 20 30 40 50 60 70

Bpems Harpeea, ¢

PucyHok A.2 — MNpumMep rpadpukos «HanpspkeHne—BpeMs» U U30TEPMUYECKUX rpadpukoB ANS obpasLioB NpoBoAa B BUAE
MakeTa CKpy4eHHON 0BMOTKM C XWIoi HOMUHanbHbIM Anametpom 0,315 MM
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BuixogHoe HanpsikeHue, B

40—

300 °C

0 T T T | ) T T
10 20 30 40 50 60 70
Bpems HarpeBa, ¢
PucyHok A.3 — MpuMep rpachnkoB «HanpskeHne—apeMsi» U n3oTepMuyeckux rpacukos ans o6pasuos nposoaa B BUAE
MakeTa CKpy4YeHHOH 0BMOTKM C XXMNOW HOMUHamNbHBIM AnaMeTpom 0,355 Mm
BbixogHoe HanpsbkeHue, B

30

| | | |
10 20 30 40 50 60 70
Bpewms HarpeBa, ¢

PucyHok A.4 — MpuMep rpacukoB «HanpsKeHne—BpeMsi» U 30TepMUYeckux rpadpukos Ana obpasLoB NpoBoaa B BUAE
MakeTa CKpy4eHHoIn 06MOTKM C XuUnoih HoMUHanbHeIM gnameTpom 0,500 MM
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Mpunoxexnue B
(cnpaBouHoe)

MeTtoabl onpeaeneHna ko3 PuumeHTa unm curbl TPEHUA

B.1 O6Lue nonoxeHus

HacTosiee NpunoxeHne COAEPXUT PeKOMEHAYeMble ANA U3roToBUTeNe u notpebutenei (3akas4ynmkos) o6MoOTOY-
HbIX NPOBOAOB METOA LI onpefeneHus koddduumeHTa unu cunsl TpeHWs NpoBoAoB. [pyrne MeToAbl MOTyT UCTIONb30BaTb-
€S MO COrnacoBaHnio Mexay notTpebuTeneM (3aKkasdmkom) U N3roToBUTENEM.

B.2 UcnbiTaHne A. MeToa onpeneneHnA ctatnyeckoro koadpuumneHTa TpeHna

B.2.1 Metoa ucnbiTaHUA (4NA KPYrbiX 3ManupoBaHHbIX NPOBOAOE C XKWUJTIOW HOMUHaNIbHBIM AUaMeTPOM

ot 0,050 ao 1,600 MM BKNIOYUTENBHO)

CraTudecknii koahOULMEHT TPEHUS (1, ONPEAENSIIOT NO YIMy HAKMOHA a MITAacTUHLI B MOMEHT Hayara CKOrbXeHWst
6rnoka no o6pasuy nposoga. Obpasel| NpoBoAa CMaTLIBAKOT C NOCTaBOYHON KaTYLLKK Yepes ofHy U3 Lek. Nepea ucnbita-
HUeM BepxHWe Criov NPoBoAa Ha KaTyLUKe YAANSIoT, eCNu NoBepXHOCTb NpoBoAa rpssHas unu nbinsHas. OfHy YacTb 06-
pasua nposoja BEINPAMASAIT U pa3MeLLaloT Ha HaKNOHALWENCA NNacTMHe, N30THYB ero BOKPYr CTOEK U 3aKpenue ABYMSA
3axumamu. 3Ta YacTb obpasLia obpasyeT AOpOXKKY ckonbXeHusA. [pyrylo YacTb obpasla KpensaT Ha cKomnb3silem bnoke
aHanornyHo.

Brnok ¢ o6pasLom NoMeLLatoT Ha JOPOXKY CKONMBXEHUS Tak, YTobbl NpoBoAa Ha 6rioke U Ha NnacTUHe Nepecekanuch
B MecTe COMPUKOCHOBEHUS NOA NPSAMBIM YITIOM.

3atem nNnacTuHy MeaneHHO HaKMOHSKT (CO CKOPOCTbIO OKONO 1°/c) Ao Tex nop, nNoka 6rok He HauyHeT CKOMb3UTb
BHM3. B 9TOT MOMEHT no LKarie PUKCUPYIOT 3Ha4YeHUe yrna HaknoHa o.

CTaTuyeckuit KoahpULUUEHT TPeHUA onpegenstoT no popmyne

He = tg o. (B.1)

B.2.2 icnbiTaTenbHoe yCTPOWCTBO

CxeMa ucnblTaTenbHOro yCTpoicTBa nNpuseeHa Ha pucyHke B.1.

YCTpOWCTBO UMEeET NnacTuHy 1, KoTopas MOXeT BbITb HaKMoHeHa Ha yron a BpalleHuem BoKpyr ocu 8. Ha ocHoBa-
HWK 9 yKpenneHa LiKkana 7 Ana onpefeneHns yrna HakloHa a unu koadduLmeHta TpeHusa tg a.

Ha nnactuHe nmetotcs ycTpoiicTBa ANs KpenneHus obpasya nposoga 3, Hanpumep, ABe CTolku 51 aBa 3axuma 6.
MapannenbHble YacTu NPOBOAA AOSDKHEI HaxoAWTECA Ha paccTosHuuM 110 MM gpyr oT gpyra. OHu o6pa3sytoT JOPOXKY
CKOMBXEHWUA OT LWKasbl A0 OCU NNACTUHbI.

Onsa kpenneHus BTopoii YacTu obpasla 4 Ha Grnoke 2 UMeroTCst 3aXUMbl U CToiku. MapannensHble YacTu obpas-
Lja JOSMKHEl HAaXoAUTLCA Ha paccTosHun 60 MM Apyr oT gpyra. Bo n3bexaHue JOMNonHUTENBHOMO TpeHWs pasmep 6noka
LLOSKeH BbITb TakuM, YTOGLI 3aXKMMbl U CTOMKU HAXOAUIUCE Ha paccTosHUK OT nnacTuHel 1. Macca 6roka fomnxHa GbiTk:

- okoro 50 r Ansa npoeoga ¢ XWrnoi HoMUHanNbeHeIM guameTpom o 0,150 MM BKIHOYUTENBHO;

- okoro 500 r agns npoBoga ¢ XWUoi HOMUHaNbHLIM AnaMeTpom cBeie 0,150 Mm.

Macca 6noka npu UCMbITaHUM HENOCTOSIHHA, MOCKONBLKY OHa 3aBUCUT OT Macckl BTopol YacTu obpaslia npoeoga.

Yron HakrnoHa MefJf1EHHO U3MEHSIOT C MOMOLLIbHO 3MEKTPUYECKOro MM MEXaHUYeCcKoro npueoga.

B.3 VcnbiTaHue B. MNepBblit MeToa onpefeneHns AUHaMUYecKoro koadpcpuumeHra TpeHus

B.3.1 MpuHuun
KosthduumeHT TpeHus gy onpeaensioT no cune TpeHus C, AedcTBYIOWEeN Ha ABUXYLLNACS NPOBOA NpU AaBMeHuu
Ha Hero rpysa onpefeneHHon Maccel £, no cnepytowen dopmyrne

C

T981E (8-2)

Mg

B.3.2 Metoa ucnbiTaHus

CxeMa ucnblTaTenbHOro ycTpoiicTea npuBeaeHa Ha pucyHke B.2.

OManupoBaHHLIA NPOBOL NPOXOAWUT Yepes HanpaBnsAlLWuin POk U NpUTOpMaxXuBatoLlee YCTpoUcTBo D noeepx
MeTannmM4eckon NmTel B. C NMOMOLLbIO NMOBOPOTHLIX POSTMKOB NMPOBOZ NPOTSArMBaOT NO4 NAWTOR B 1 Bo3BpalyatoT Hasaj
napannenbHo NepBOMy MPOXoAy CHOBa MOBEPX NNMUTLI, Kak NokasaHo Ha pucyHke B.2. C nomolybto npuBoaa A NpoBoA
NpoTArUBaKT o CKOpocThio 0,25 m/c. Mpy3 E noMelLatoT Ha NpoxoAsaLLUnii noBepxX NIUTLI B NPoBOA U COEAUHSAIOT € AaTyun-
KOM namepuTens cunel TpeHus C.

[aTynk n3mMepuTensa cunbl TPEHUA MOXET UMETb NIMHEWHLIA camonucel (Anana3oH naMepeHuns 1—250 MB), koTo-
pblii PUKCUpyeT MaMeHeHne 1 oBLLWil ypoBEHb CTerneHu MaaKkocT NpoBoja Ha ocTaTo4Ho Gonbluoi gnuHe.
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B.4 VicnbiTaHue C. Bropol MeToa onpeaeneHus AMHaMUYecKoro KoaddomumueHTa TpeHus (ansa Kpyrnbix
3ManuMpoBaHHbIX NPOBOAOB C XUMON HOMWHaNbHbLIM AnameTpoMm ot 0,050 Ao 1,600 MM BKIOYMTENbLHO)

B.4.1 VicnbiTaTenbHOe YyCTPOUCTBO

CxeMa TMNOBOro UCMBITATENbHOMO YCTPOCTBa NpuBeaeHa Ha pucyHke B.3. Ha pucyHke B.4 npuBeaeHsl NoapobHele
n306paxeHns cUHTETMYECKUX candupoB. PucyHok B.5 aensaeTca dpoTorpacgmeit 6noka Harpysku. McnbitatensHoe o6o-
pyaoBaHWe oCHallleHO Hanpasnstollei cucTeMoi NpoBoja U TArOBBIM YCTPONCTBOM, KOTOpOe MpOoTArMBaeT NpoBoj Haj
NAMTON CO CKOPOCTbIO 15 M/MUH, Kak NoKka3aHo Ha pucyHke B.6. Brok Harpy3ku BbipaBHWBAIOT NapannenbHo nnuTe u pac-
noflaratoT UcnbITaTenbHbIe rpy3bl NepneHankynsapHo obpasly nposoga.

Mpw npoTArMBaHuM NpoBoAa nog GrokoM Harpysku (CUHTETUYECKMMU candupamMmu) TpeHne Mexzy noBepXHOCTbIO
npoBoja M MOBEePXHOCTbI cangupoB NPUBOAUT K BOZHUKHOBEHWUIO NPOAOMbHOWA CUMbl, KOTopas nepefaeTca Ha usmepu-
TEMbHYIO CUCTEMY MpPU MOMOLLY Bana, NoALepXuBaemMoro 4ByMs Habopamm NMUHERHBIX LIapUKOMOALUMIMHUKOB, HaxohALLuUX-
€Sl B KOHTaKTe C U3MEPUTENbHOW CUCTEMO. [INSA nonyyYeHns guHaMm4eckoro KoadbduLmneHTa TpeHns nokasaHnusa nsMepu-
TENbHOro YCTPONCTBA AENAT Ha 3Ha4YeHWe Harpysku, eACTBYIOLER Ha UCTIBITYEMYIO NMOBEPXHOCTb.

N3ameputenbHas cuctema Ha pucyHke B.3 npeacTtaBneHa ucnblTaTenbHbIM YCTPONCTBOM ANt onpefeneHnsa auHa-
MUYECKOro KoadpduLIMeHTa TPEHUS C JaTYMKOM Harpyaku Ans U3MepeHusa cunbl. [ns naMepeHuns cunbsl BMeCTo aatduka
Harpy3sKku Takke MOXET UCNOoNb30BaThCA NIMHEWHbLIN AaTynK cKopocTu nepemelteHus (LVDT). SnekTpudeckunii curdan ¢ Bbl-
X0fia YCTPONCTBA, U3MEPSAIOLLEro CUMy TPEHUS, NOCTYNaeT B KOMMNLIOTEP UK MUKpOMpoLieccop, rae cobupatotcs AaHHble
n3mepeHui, obbidHo 1000 3HaveHuUi. [Ina cooTBETCTBYIOLUEN WHTepnpeTaLmnn pesynsratoB 3TOT Habop AaHHbIX MOXeT
NofBEPrHyTLCA CTaTUCTUYecKon oBpaboTke.

MpumeyvaHwnsa

1 3HayeHns guHamn4eckoro kKoadULMeHTa TPEHUsT ONpeaensioTCA TUMOM CMasKu UM NoBepXHOCTBIO obpasua
obmMoTovHoro npoeoga. OBbIMHO 3HAa4YeHUS fUHaMUYecKoro koadduLumeHTa TPeHNUA He 3aBUCAT OT pa3Mepa nposoaa.

2 MNpoBogd, cMasaHHbI MUHepansHLIM Macriom, 06bIMHO UMEET cpefiHEe 3HaYeHWe AUHAaMMUYECKoro KoadpuymeHTa
TpeHus B gunanasoHe 0,09—0,16. MpoBod, cMa3aHHbIN TBEpAbIM NapacduHOM, 06bIMHO UMEET cpefiHee 3HaYeHue AnHa-
MuYecKoro kKoadpdpuumerTa Tpenus B guanasoHe 0,03—0,06, koTopoe aBnsaeTca 6onee cornacoBaHHbIM, YTO NOATBEPX-
faeTcs 6onee HU3KUM CpeAHeKBaapaTUYECKUM OTKIOHEHUeM. CpefHee 3HaYeHNe, MaKCUManbHOe 3Ha4YeHNe U 3HaYeHNe
cpeaHeKBapaTUYecKoro OTKIOHEHUS MOMYT UCMONb30BaTLCA ANA OLEHKU NPUMEHEHUA CMa3biBalOLLEro BewecTsa K Npo-
BOZY M rMajKoCTH MOBEPXHOCTU NpoBoAa.

MeToavKka NpoBefeHUs UCTILITaHUA MO3BONAET ONpeAeniuTb KONUYECTBO HAHOCUMOIA Ha NPOBOA CMa3kW U CTENeHb
rmafKocTu NOBEPXHOCTW MpoBofa Kak kombuHupoBaHHoe 3HadeHue. Mpegnonaraetcs, 4To nposog GyaeT yaaneH ¢ no-
CTaBOYHOW KaTyLIKW ¢ MUHUMaNbHO BO3MOXHBIM KOHTAKTOM € NOBEPXHOCTSAIMU NPOBOAA, 3a UCKIMIOYEHNEM NOBEPXHOCTEN,
KacatoLMXcst UCMbITATENBHOMO YCTPOWCTBA U NOCTABOYHOW KaTyLLIKW.

Ecnu ecTb nogo3peHue, 4To NPUCYTCTBUE MbIMKA UMK IPSA3U MOXET MOBNUATL Ha KO3 MULUEHT TPEHUSA, TO OfUH UNK
[iBa Crnosi NpoBoAa yAarnsioT ¢ NOCTaBOMHOW KaTyLukv U obpasel, nogBepratoT MOBTOPHOMY UcCTbITaHMio. [oBEpXHOCTU MC-
nbiTaTerlbHOro 06opyA0BaHUSA, HAXOAALLMECSH B KOHTaKTe C NPOBOAOM, AOMKHbI ObITh YACTHIMU U CYXUMU B Hayare Kaxgo-
ro oTAENbLHOro UCnbiTaHUs. PacTBopuTenb, UCNOMNb3yeMbI AN OYUCTKU MOBEPXHOCTU Brioka Harpysku, JOIKeH yaansTb
pasHble TUMbl UCMONb3yeMOW CMa3KN M BhIChIxaTb 6e3 OCTaBreHUs NIEHKM.

B.4.2 UcnbiTyembliit o6pasel

MoBepxHOCTL NpoBoAa MPOBEPSAIOT Ha Hanvuue noBpexeHui, crnreTeHnii NMbo YpeaMepHOro KonumvecTea nbinu
unu rpasu. B cnyvae Hanuyma xoTs 66l 0AHOrO U3 3TUX PaKTOpOB BEPXHWIA Croil NpoBoda nepes npoBefeHUeM UCMbI-
TaHus yaanstot. Obpasely NpoBoja cMaTLIBaIOT C MOCTABOMHOM KaTyLUKU Yepe3 OAHY U3 LLEK, WU U3 KOHTENHepa, Unu ¢
bapabaHa.

B.4.3 NoarotoBka o6pasua

OG6pasel| npoBofa NPOTArUBAKOT HaZ NIUTON NPU NPUIOXKEHUM UCTILITATENBHON Harpysku L. Cuna TpeHusa F cos-
JaeTca Mexzy NOBEPXHOCTAMMU NPOBOAA U PErMcTpUpYeTCs COOTBETCTBYIOLLIMM U3MEPUTENBHBIM YCTPOUCTBOM. 3HaYeHUe
F BblpaXeHHoe B rpaMm-cusia, AeMsT Ha 3Ha4eHne UCTIbITaTerbHOM Harpysku L B rpaMm-cuna Ans nosyYeHns guHamu-
Yeckoro KoappumueHTa TpeHUs | .
fa

L

TAroBoe yCTpOWCTBO, MPUBOAMMOE B AEWACTBUE ABUraTeneM, JOIKHO NpoTAarMBaTe obpasel, nposoga No rnagkoit
NMOBEPXHOCTU NNUTBI CO CKopocTbio (15 £ 1,5) M/MUH.

Habop rpy3oB obecneunBaeT npunoxeHue ycunus B guanasoHe 100—1000 rpammM-cuna.

Ha 6noke Harpysku ycTaHOBMeHb!l Ba CUHTETUYECKUX candupa, LepoXoBaToCTb MOBEPXHOCTU KOTOPLIX He Gonee
2,4 Mkm. Candpmpel nsobpaxeHsl Ha pucyHke B.4, a ux kpenneHue nokasaHo Ha pucyHke B.5.

WcnblTaTensHoe ycTpoiicTBO MMEET YCTPOIiCcTBa, HanpaBnstolue ABKeHWe npoBoaa u obecnevunBatowye npu He-
obxoguMocTu ero Tpebyemoe HaTsXeHue.

OneKTPOHHLIA M3MepUTEnb UIN AaTYNK M3MEPSET CuIy, BO3HUKAaIOLLYIO BCrefCcTBUE TpeHUsA. B KadecTBe ucnbiTa-
TenbHOro o6opyAoBaHUA AOMKHLI UCMONBL30BaTLCA AaTYNK U3MEPUTENS CUMbI TPEHUA, UMEIOWUA Anana3oH UsMepeHus
yeunus ot 0 go 500 rpamm-cuna, YCTPOWCTBO XpaHeHUst aHHbIX, MUKPOMPOLIECCOP UMW KOMMNbIOTEP 4115 CTaTUCTUYECKOro
aHanusa Habopa fJaHHbIX.

Hg = (B8:3)
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MoxkeT ncnonb3oBaTbCA MEXaHUYeckass aMmopTU3UpYoLWan cucTeMa, CoCTosLas U3 aMOPTU3UPYIOLLIEA nonaTku U
KOHTeiHepa, HanonHeHHOro MacnoM. SnekTpuyeckne curianel ¢ Beixofa Aatynka Harpyskn unu LVDT MoryT Takke aemn-
hmpoBaTLCA € NOMOLLLIO 3MEKTPOHUKM.

Ans yaaneHua cmaskv npy UCNbITaHUM NPUMEHAIOT COOTBETCTBYIOLLUIA pacTBOPUTENb, KOTOPLIM OYULLIAIOT KOHTaK-
TUpYHOLLME C MPOBOAOM NOBEPXHOCTU CangupoB U METaNNNYECKne NOBEPXHOCTH.

B.4.4 MNpoBepeHue ucnbiTaHUs

YCTpOWCTBO, naMepsowee KoadULMEHT TPEHUS, HacTpanBaloT Takum o6pa3oM, YTOOLl AaT4uK AaBneHus uame-
PN TONbLKO CUMY, HarnpaBneHHYo NeprneHAnKyNsApHO NPUNOXEHHOW Harpy3Ke, N He YUUTLIBanN CUNy TSXKECTU (rpaBuTaLuio).

KanubpyloT faTquk faBneHna nyTeM BhICTaBNEHUA HyNA 6e3 NpUNoXeHWs Harpysku, 3aTeM ycTaHaenuealoT Ana-
Nna3oH YyBCTBUTEMNbHOCTU MyTeM MoABeLuMBaHus rpysa secom 100 unu 200 r. Mocne atoro yaansioT rpys, U Ha gucnnee
CHOBa JJOMXeH oTobpaxaTbCs HoMb.

BBoaAT napameTpbl UCMbITAHNSA B MUKPOMPOLIECCOP UNU NEPCOHanbHbIA KOMMbIOTEP.

MpoBoj cMaTLIBAKOT C KaTYLLUKM Yepes LLeKY KaTyLuKW, NponycKaloT Yepes YCTPONCTBO HaTsKEeHUs, Yepes Hanpasns-
foLMe W HamaTbIBaroT Ha NPUEMHbIV LUMUHAENb.

PerynupytoT HanpaensaioLyne ponnki Takum obpasom, 4Tobbl NPOBOA ABMraricsl napasneribHo UCNbITaTeNbHOo nnuTe.
OuunLLaloT NoBEpXHOCTb MIUTHI, BCE HanpaensioLue ponnmku U NOBEPXHOCTU candupoB COOTBETCTBYIOLLIMM pacTBOpUTe-
nem.

PasmellatoT cooTBeTCTBYOLWMIA rpy3 Mo Tabnuue B.1 Ha 6noke Harpy3ku.

Tab6nuuya B.1— WcnbiTaTensHble rpyabl Grioka Harpysku Ana onpeaeneHnst AUHaMUYeckoro KoagULUeHTa TpeHus

HvameTp nposoAaa, MM Bec, 1
0,050 — 0,071 100
0,071 — 0,125 200
0,125 — 0,450 600
0,045 — 1,600 1000

PerynupytoT NnuTy Takum o6pasoM, 4ToObl UCNbITATENLHLIA FPy3 OblN YCTAHOBNEH NapannenbHo UCMbITATeNbHON
MOBEpPXHOCTU. BKntovatoT HaTsXHOe YCTPOMCTBO W HaumHaloT cbop AaHHbIX Mocrne npekpaleHus konebaHua npoeoga,
npogomkarT c6op 4O MOMEHTa coxpaHeHWs TpebyeMoro yncna JaHHbIX.

AHanM3npytoT faHHble A5 HaXOXAEHUst MUHUMAnbHOro 3HaYEHUS,, MaKCUMAarlbHOTO 3HaYeHUS!, CPEAHEro 3Ha4eHUs
¥ cpefHeKBagpaTMYecKoro OTKIIOHeHUS.

3HadeHWe guHaMUYecKoro KoathduLmeHTa TPeHNs 1, onpeaensioT no dhopMyrne

ny = (B.4)
d L’ .
rge Fd_ 3HaveHne ycunua, roramm-cuna,

L — vcnbiTaTenkbHbIi rpys, rpamm-cuna.

B.5 McnbiTaHne D. OnpeaeneHue ycunus TpeHUsi METOAOM CKPYyYeHHOM napbl

B.5.1 Kpyrnbie aManupoBaHHble NpOBOAA C XUINOW HOMUHaNbHbLIM AuamMeTpoM ot 0,100 ao 1,500 Mm

BKMIOUYMTENBHO

Obpasel, sManMpoBaHHOro NMpoBoja CKPYYMBaLoT, Kak npu ucnbitaHun 13 (npobusHoe HanpsikeHue) no 4.3 IEC
60851-5. KoHeL, ogHOro oTpeska MPOBONOKN CKPYTKM 3aKpennsioT B HEMOABUXHOM 3aXUME, K NPOTUBOMNOMOXHOMY KOHLY
Lpyroro oTpeska 4yepes, Hanpumep AUHaAMOMETP, MPUKIaAbIBalOT ycunue, noj AeicTBMEM KOTOPOro 3TOT OTpe3oK Ha-
YUHaET CKONb3WUTBL, He Bpallaack. Yeunue, Heobxoanmmoe AN pasfeneHns AByX OTPesKoB, NPUHUMALOT 3a CUIy TpeHUs
CKOMNBXKEHUSA.

B.5.2 NpoBeaeHus ucnbiTaHuA

ObpaszeL, nposoga AnMHoW okono 400 MM cknafbiBaloT MornofiaM U CKPyYMBaloT Ha OTpeske AnNUHON 125 MM, Kak
rnokasaHo Ha pucyHke B.7. Yeunue (Harpyska), npuknagbisaeMoe K nape rnpu ckpyumBaHuu, U YMCNo KpyY4eHUin ykasaHbl B
Tabnuue B.2.

MeTnto Ha KOHLe CKpyYeHHOro y4YacTka paspesaloT B iByX MecTax, YTobbl obecneunTs MakcuMansHoe paccToaHue
Mexay paspesaHHbIMW KoHLamu. [Npu pasgeneHun oTpe3koB NpoBoja crieqyeT uaberatb peskux n3rnbos unu nospexae-
HWSA U30NALMKU Ha CKPYYEHHOM YYacTKe U HeCKPYYEHHBIX KOHL|ax.

KoHeL| o HOro 0Tpe3ka HafeXHO 3aKpennsioT B 3aXMMe, a K MPOTMBOMOITOXKHOMY KOHLY APYroro oTpeska npuknagbl-
BalOT ycunue, obecnevnBas ckonexeHne otpeska 6e3 BpalleHus. McnbiTaHne npoBogaT Ha Tpex obpasuax.
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Tab6bnunuyua B.2— MNMapameTpbl CKpyYeEHHOR napbl

HOMUHANBHLIA AUAMETD YALI, MM Ycunve, npuknagbiBaeMoe K nape Yucno prqetivn?l Ha oTpe3ke
nposoga, H AnuvHon 125 mm
Cs. 0,100 pgo 0,250 Bk/tOY. 0,85 17
Cs. 0,250 po 0,315 Bkawou. 1,40 15
Cs. 0,315 po 0,400 BkaOU. 2,40 13
Cs. 0,400 po 0,500 Bk/tOu. 3,40 12
Cs. 0,500 pgo 0,710 Bk/tOU. 6,00 1
Cs. 0,710 po 0,800 Bk/tou. 8,50 10
Cgs. 0,800 pgo 0,900 BkAtou. 10,00 9
Cs. 0,900 pgo 1,000 BKAtou. 12,50 8
Cs. 1,000 po 1,120 Bk/OU. 15,00 7
Cs. 1,120 po 1,250 Bk/OM. 20,00 6
Cs. 1,250 po 1,500 BkaOu. 27,00 5

Pa3mepbl B MunnmmeTpax

1— npactuHa, 2— 6nok; 3, 4 — o6pasel, NPoBoAa; 5 — CTOMKK; 6 — 3akUMbI, 7 — WKana; 8 — ocb; 9 — ocHoBaHwe;
10 — o6pasel, 06MOTOUHOIO NPOBOAA

PucyHok B.1 — WcnbiTaTeNbHOe YCTPOCTBO ANa OnpefesieHnss cTaTMuyeckoro KoagguumeHTa TpeHus
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A — npueog; B — nnuta; C— n3Meputenb cubl TpeHns; D — nputopmaxusatoliee ycTpoiictso; E — rpys

PucyHok B.2 — WcnblTaTenibHOE YCTPOWCTBO ANA onpefenieHns AUHaMn4eckoro koaduumneHTa TpeHus
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— AaTJYMK Harpysku; 3 — 6nok ¢ candupammn n 6nok NoaAEPKKN NPOBOAA;

1 — HaTsXHOE YCTPOWCTBO; 2

4 — onpaBka TAroBOro yCTpoicrea

PucyHok B.3 — Tunosoe ucnbiTatenbHOe yCTPOUCTBO A1 ONpeaerneHns AMHaMU4ecKoro koadpmumeHTa TpeHus
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PaBMepr B MunanmeTpax

Bupg c Topua

PucyHok B.4 — Matepnan — candup (CMHTeTU4Yeckuit)

PucyHok B.5 — CuHTeTuuyeckne candupbl, pacnosioxeHHble Ha 6/10ke Harpysku
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PucyHok B.6 — Harpyska, npuioxeHHas nepneHankyapHoO NpoBOJIOKe

PucyHok B.7 — CKkpy4eHHbIi1 o6pasel,
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Mpunoxexue OA
(cnpaBo4Hoe)

CBeQieHUs O COOTBETCTBUM CChISIOYHbLIX MeXAYHapPOAHbIX CTaHAAPTOB
MeXrocyaapCTBeHHbIM CTaHAapTam

Tabnwuya OAA1

OB0o3HayeHne cehinoYHoro CTteneHb O6o3HayeHne 1 HaMMeHoBaHNe COOTBETCTBYIOLLEro MeXrocyaapcTBeHHOro
MexJyHapogHoro ctaHaapra COOTBETCTBUSA cTaHgapTa
IEC 60851-1:1996 IDT MOCT IEC 60851-1—2011 «MMpoBoga o6MoTouHble. MeToabl ucnbiTa-
HuiA. YacTb 1. OBLymne NonoXeHns»
IEC 60851-2:1996 IDT MOCT IEC 69851-2—2011 «[lMpoBoga o06MoToYHble. MeToabl UchbiTa-
HWiA. YacTb 2. OnpegeneHue paamepoB»
ISO 178: 2001 + — *
Amendment 1:2004

* CoOTBETCTBYIOLUUA MEXrocyAapCTBEHHbIW CTaHAapT oTcyTcTByeT. o ero NpUHATUS pekoMeHAyeTCsl UCMOoSb30-
BaTb NepeBoj Ha PYCCKWUIA A3bIK faHHOro MexayHapogHoro ctaHgapta ISO 178:2001. OdumuynaneHbIi NnepeBog faHHOMo
MexXyHapogHOro cTaHgapTa Haxogutes B PegepanbHOM MHDOPMALMOHHOM hoHA e TEXHUYECKUX PerfiaMeHToB U CTaH-
fapToB.

MpuMeyaHune — B HacToAwwel Tabnule NCNonbL30BaHo criefylolliee ycrnoBHoe 0603HayeHne COOTBETCTBUS
CTaHfapToB:

- IDT ngeHTUYHbIE CTaHfapThl.

BuGnuorpadus

IEC 60851-5:2008 Winding wires — Test methods — Part 5: Electrical properties (MeTogbl ucnbITaHnii 06MOTOUHBIX
npoBogoB. YacTe 5. SrekTpuyeckue cBoicTea)

IEC 61033:1991 Test methods for the determination of bond strength of impregnating agents to an enameled wire
substrate (Amendment 1:2006) (MeToabl UCMbITAHUS HA MaKeTaX, U3rOTOBREHHbLIX U3 3ManNUpoBaH-
HoOro npoeoga no onpeAeneHunto cnekaeMocTu NMPONUTOYHBIX COCTaBOB)
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