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MEXTOCYJITAPCTBEHHGBMNA CTAHIAPT

ITPOBOJIOKA N3 INTPEINN3NOHHDbIX
CILIJTABOB C BBICOKUM BDJIEKTPUYECKUM
COINIPOTUBJIEHUEM

TEXHUYECKHUE YCJIOBUA

W3nanue odpunnansHoe

HUIIK U3JATEJIBCTBO CTAHIAPTOB
MockBa



VIK 669.14—426:006.354 I'pymna B73

M E XTOCYJXDAPCTUBEHH B I CTAHIAPT

INPOBOJIOKA U3 ITPEIIU3NOHHDLIX CILVIABOB
C BBICOKUM BJIEKTPUYECKUM COITPOTUBIEHUEM

Texunueckne ycJaoBus rocCTt
12766.1—90
High electric resistance wire of precision alloys.
Specifications
MKC 77.140.65
OKIT 12 2600, 12 2500

JlaTa BBenennsa 01.01.91

Hacrogmumii craHmapT pacrpocTpaHSIeTcs Ha XOJOTHOTSIHYTYIO TTPOBOJIOKY M3 MPELM3UOHHBIX CIUIA-
BOB C BBICOKMM 3JIEKTPUUYECKMM COMPOTUBIEHUEM, MPeIHAa3HAYEHHYIO ISl U3TOTOBJIEHNUS HarpeBaTeIbHbIX
9JIEMEHTOB U 3JIEMEHTOB CONPOTUBJICHUSI.

1. TEXHUMYECKHUE TPEBOBAHUSA

1.1. TIpoBojioka I0JKHA U3TOTOBISITECS B COOTBETCTBUU C TPeOOBAHMSIMU HACTOSIILIETO CTaHAApTa.

1.1.1. IIpoBosoKy nmoapa3aeisIoT:

10 Ha3HAYEHUIO:

n3 craBoB Mapok X15H05, X23105, X23105T, X27H05T, XH2010C:

JIJIST HarpeBaTeIbHbBIX 3JIEeMeHTOB — H;

JIJIsI TPyOJaThIX 2JIeKTpudecKux Harpeparenein — TOH;

JIJIS BJIEMEHTOB conpotuBieHus — C;

n3 crutaBoB Mapok X15H60-H; X20H80-H; XH7010-H:

JIJIST HarpeBaTeIbHbIX BJIEMEHTOB,

IS TPyO4YaThIX 2JIEKTpuYecKux HarpeBareneii — TOH;

n3 ciutaBa Mapku X15H60:

JIJIST JIEMEHTOB COMPOTUBJICHUS,;

10 LIBETY ITOBEPXHOCTH M3 cIutaBa Mapku X15H60:

CO CBeTJION moBepXHOCThI0 — CB;

C OKMCJIEHHOI MOBEPXHOCTHIO — O

1.2. OcHoBHbIe MapaMeTpPbl H pa3Mepsl

1.2.1. IIpoBoOIOKY B 3aBUCHMMOCTH OT MapK{ CIUIaBa M3TOTOBJISIIOT IIpeASHbHBIMUA OUAMETPaMM,
NpPUBEIEHHBIMU B TaOII. 1.

Taonuma 1

Mapxka criaBa [IpenenbHEBIN TMAMETP, MM
X15105 0,2—7,5
X23105 0,3—7,5
X23105T 0,3—7,5
X27105T 0,5—6,0
X15H60 0,4—3,0
X15H60-H 0,1-7,5
X20H80-H 0,1-7,5
XH7010-H 1,0—7,0
XH200C 0,8—7,5
N3nanue odpunuansHoe IlepeneuaTka BocnpemnieHa
* © MzparenbcTBO cTaHmapTos, 1990

© MIIK M3marenscTBO ctaHmapToB, 2003
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1.2.2. JuameTpsl IIpoBOJOKHU AOJKHBI cooTBeTcTBOBaTh I'OCT 2771 mnst psma nuameTpoB R40.
INpenenbHBIE OTKIOHEHUSI TOJIKHBI COOTBETCTBOBATH KBAJIUTETAM:
st auametpos oT 0,10 go 0,30 MM BKIIIOUUTENBHO — j, 9;

» » cB. 0,30 » 0,60 MM » is 95
» » » 0,60 » 6,00 Mm » js 10;
» » » 6,00 » 7,50 MM » Js 11

IIpumMevaHwus:
1. JlomyckaeTcsl OKpyIJIeHUE TIpeNebHbIX OTKIIOHEHUI 10 COTHIX AOJIeH MIITUMETpA.
2. Tlo cormacoBaHMIO MTOTPEOUTENST C M3TOTOBUTEJIEM ITPOBOJIOKY M3TOTOBJISIIOT APYTUX AUAMETPOB.

1.2.3. Macca ogHoro OTPE3Ka MMPOBOJIOKHM JOJIKHA COOTBETCTBOBATH HOpMaM, INPpUBCACHHDBIM B Tabmd. 2.

Tao6numa 2

Macca, Kr, He MeHee
JunameTp, MM
HOpMaJTbHasI MTOHVKEHHAS
Or 0,1 mo 0,2 BkiIOY 0,10 0,05
Cs. 0,2 » 0,3 » 0,20 0,10
» 0,3 » 0,4 » 0,30 0,15
» 0,4 » 0,8 » 0,50 0,25
» 0,8 » 1,2 » 1,50 0,75
» 1,2 » 1,8 » 2,50 1,25
» 1,8 » 2,5 » 4,00 2,00
» 2,5 » 3,5 » 6,00 3,00
» 3,5 » 5,6 » 10,0 5,0
» 56 » 7,0 » 20,0 10,0
» 7,0 » 7,5 » 30,0 10,0

IIlpumeuaHnus:

1. OTpe3Ku MPOBOJIOKM MOHMKEHHOM MAacChl IOIMYCKAIOTCS B KOJMIMYeCTBe He 6osee 15 % oT Macchl mMapTuu.

2. Tlo cormacoBaHWIO M3TOTOBUTENSI M MOTPEOUTENS TTPOBOJIOKY M3TOTOBIISIIOT MHOM MaccChl.

3. JlomyckaeTcsl cBapKa HECKOJIBKHMX OTPE3KOB IMPOBOJIOKM OJHOM IJIaBKW TIPU YCJIOBUM, YTO MeCTa CBapKU
JIOJDKHBI OTBEYaTh BCEM TPEOOBAHUSIM HACTOSIIIETO CTaHIapTa.

ITpuMeps YCIOBHBIX O0OO3HAaUYeHHUI:
ITpoBonoka muameTpoM 1,5 MM u3 craBa Mapku X23HOS5T mist HarpeBaTeIbHBIX 3JIEMEHTOB:

IIposoaoka 1,5-X23105T-H I'OCT 12766.1—90

To xe, nnamerpoM 0,4 MM C OKUCJIEHHOI MOBEPXHOCTHIO U3 cIutaBa Mapku X15H60 mis a1eMeHTOB
COIPOTUBJICHUS:

Ilposonoka 0,4—0—XI5H60 I'OCT 12766.1—90
To xe, nnamerpom 0,1 MM u3 cruraBa Mmapku X20H80-H mirg TpyO4yaThIX HarpeBaTeJIbHBIX 3JIEMEHTOB:
IIposonoka 0,1-X20H80-H-TOH I'OCT 12766.1—90

(A3menennas penaxuusa, M3m. Ne 1).

1.3. XapakrepucTHKH

1.3.1. TIpoBosIOKY M3roTOBJISIIOT U3 cIUIaBoB Mapok X15105, X23105, X15H60, X15H60-H, X20H80-H,
X27105T, X23105T, XH7010-H, XH20IOC ¢ xumuueckum coctaBoM mo 'OCT 10994.

1.3.2. IIpoBOJOKY M3rOTOBJISIOT B MSTKOM TepMUUYECKU oOpaboTaHHOM cocTostHuu. Ilo corimacosa-
HUIO U3TOTOBUTEIIS C TTOTPeOUTEIEM TTPOBOJIOKY M3TOTOBIISIOT C TPABJIEHOM ITOBEPXHOCTHIO.

1.3.3. YaenbHOE 3JIEKTPUYECKOE COIPOTUBJICHUE IIPOBOJIOKM B MSITKOM TEPMHYECKH 00pabOTaHHOM
COCTOSIHUM JTOJDKHO COOTBETCTBOBATh HOPMaM, MPUBEACHHBIM B Tabs. 3.
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Taonuma 3

Mapka crasa Tavetp, My YaenbHoe MeK];)p,H;iE)K;; COTIPOTUBIIEHHE

X15105 Bce pasmepsnr 1,24—1,34
X23105 To xe 1,30—1,40
X23105T » 1,34—1,45
X27105T » 1,37—1,47
X15H60, X15H60-H Ot 0,1 o 3,0 BkIIOU. 1,06—1,16
X15H60-H Cs. 3,0 1,07—1,18
X20H80-H Or 0,1 mo 0,5 BKITIOY. 1,03—1,13

Cs. 0,5 » 3,0 » 1,06—1,16

» 3,0 1,07—1,18
XH7010-H Bce pasmepnr 1,25—1,35
XH20I0C To xe 0,99—1,07

IIpuMeyanue HomuHanbHbIE 3HAUYEHUS YAEALHOIO JIEKTPUYECKOTO COIMPOTUBIECHUS TIPUBEACHBI B IIPU-
JoxeHuu 1.

1.3.4. JomyckaeMoe OTKJIIOHEHHUE DJIEKTPUUIECKOTO COMIPOTUBIEHMS 1 M IPOBOJIOKM OT HOMUHAJILHOTO
He IOJDKHO IpeBLIATh + 5 %.

HomuHanbHble 3HaYeHUS JIEKTPUUYECKOTO CONPOTUBIEHUS 1 M MpUBENEeHbI B MPUIOXKEHUU 2.

1.3.5. Pa3bpoc 2aeKTpUUECcKOro COnpoTUBIeHUsI 1 M TPOBOJIOKHU B Ipeaeax OJHOro MOTKa (KaTyll-
KW, OITpaBKN) He NOJDKEH MpeBhIaTh 4 %, o TpedboBanmio motpednrens migs TOH — 3 %.

1.3.6. 2KuBydecTb CIUIaBOB, IpeaHAa3HAYCHHBIX IJISI M3TOTOBJIEHWS HarpeBaTeIbHBIX 3JICMCHTOB U
TOH, ucnelTanHas 1mo Metony I', JoJKHA COOTBETCTBOBAaTh HOpMaM, MPUBEACHHBIM B Ta0. 4.

Taobnuma 4%

Mapka criaBa Temmnepatypa ucneitanus, “C XKupyuectp®, 4, He MeHee
X15105 1150 120
X23105 1250 80
X23105T 1300 70
X27105T 1300 80
XH20I0C 1150 100
X15H60-H 1150 150
X20H80-H 1200 160
XH7010-H 1200 100

* Ina crtaBa Mmapku XH20KOC xuByuecTb He siisieTcs 6pakoBouHbIM MpudHakoM 1o 01.01.98. Onpenenenue
00s13aTeIEHO.

(A3menennas penaxuusa, M3m. Ne 1).

1.3.7. (Uckmoven, Mzam. Ne 1).

1.3.8. TloBepxHOCTb MPOBOJIOKU [OJXKHA ObITh O€3 TpellWH, pBaHWH U psOu3HbI. JlomyckaroTcs
LIapanuHbl, OTIIEYaTKU, PUCKH, 3aKaThl, IIJICHbI ITyOMHOU He 6oJiee 0,012 MM — /151 IPOBOJIOKU TMAMETPOM
ot 0,10 1o 0,60 MM BKIIOYMTETBHO; He Gosiee 0,02 MM — I IPOBOJIOKM aAuaMeTpoM cB. 0,6 1o 6,0 MM
BKJTIOUUTENLHO; He 0ojee 0,04 MM — I TIPOBOJIOKM THUAMETPOM CB. 6,0 MM.

IToBepXHOCTH AOJIKHA OBITH CEPOI UK CepeOPUCTO-MATOBOM WJIM TOKPHITA TOHKON OKMCHOM MJIEHKON
LIBETOB MOOEXaI0CTH, O3 SIPKO BhIpaXK€HHBIX TEMHBIX TsITeH. 1151 MpoBosioku auameTpoM 3,0 MM 1 Gostee
M3 CIUTABOB HA HUKEIb-XPOMOBOI OCHOBE JIOITYCKAETCsS TEMHBIN IIBET ITOBEPXHOCTH.

ITpoBonoky m3 cruaBa X15H60 M3roToBIsIIOT ¢ OKMCIEHHOM MTOBEPXHOCTHIO TEMHOTO LIBETA, MIOKPHI-
TOU OKMCJIaMU IIOCJIe OTXWIra WA CO CBETJIOM ITOBEPXHOCTHIO. IIpy OTCYTCTBMM yKa3aHWUil B 3aKa3e I[BET
ITOBEPXHOCTH TTPOBOJIOKH YCTAHABIMBAET MPEIIPUSITHE-U3TOTOBUTEb.

* Tabn. 5. (Mckmouena, M3m. Ne 1).
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ITo cormacoBaHMIO U3rOTOBUTENS C IOTPEOUTENIEM JOIIYCKAETCSI M3TOTOBJICHKE IIPOBOJIOKHU I10 00pa3-
11aM, COTJIaCOBAaHHBIM B YCTAHOBJIEHHOM TMOPSIIKE, €CJIM COCTOSTHUE TTOBEPXHOCTH HE TIPETISITCTBYET IMIPUME-
HEHUIO IPOBOJIOKM TI0 1IeJIeBOMY HAa3HAYEHMIO Y TTIOTPEONTEIIS.

1.3.9. BpeMeHHOEe COMpPOTUBIIEHUE Pa3pbIBY U OTHOCHUTEIbHOE YAJUHEHHE IMPOBOJOKU B MSITKOM
TePMUYECKU 00pabOTAaHHOM COCTOSTHUY JOJDKHBI COOTBETCTBOBATh TPEOOBaHUSIM, IIPUBEIEHHBIM B Tab1. 6.

Tabauma 6

Mapsa o BPeci ST PP 0. | OTiOeITEE Ve

X15105 740(75) 16
X23105 740(75) 12
X23105T 760(78) 10
X27105T 780(80) 10
X15H60 880(90) 20
X15H60—H

X20H80—H 20
XH7010—H 1000(102) 15
XH20I0C 780(80) 25

(U3menennas penaxuusa, M3m. Ne 1).

1.3.10. Ilposomnoka guamerpom ot 0,1 MM 10 6,0 MM BKIIFOUMTEIBHO MPY HABUBAHMU IISITH BUTKOB
Ha CTep>XEeHb COOTBETCTBYIOLLEro AMaMeTpa He J0JKHA JIOMAThCsl U paccaauBaThCs.

1.3.11. IIpoBonoky anameTrpoMm 0,3 MM 1 Gonee u3 cruiaBoB Mapok X23HO5T n X27HOS5T, npenHa-
3HAUCHHYIO JJIs1 paboThl B KauecTBe Harpepartelsist 1 TOH, mpoBepsitoT Ha CKIIOHHOCTh K BbICOKOTEMIIEpa-
TYpHOI1 sI3BeHHOI Koppo3uu. Ha moBepXHOCTH MPOBOJIOKH TTOC/Ie TPOBEACHMSI UCTIBITAHUS HE JOJIKHO ObITh
s13B. [1py HEOOXOAMMOCTH OLIEHKA COCTOSIHUSI IIOBEPXHOCTU MPOBOAUTCSI ITyTEM CPABHEHUS C 3TaJIOHHBIMU
o0pa3laMu, COrjlaCOBAaHHBIMU B YCTAHOBJIEHHOM TIOPSIIKE.

(U3menennas penaxuusa, M3m. Ne 1).

1.3.12. Ilo tpeGoBaHMIO TOTpedOUTENSI IPOBOJIOKY nuamMeTpoM 0,1—1,0 MM M3rOTOBISIIOT C HOPMUPO-
BaHHOI PaBHOMEPHOCTHIO 111ara crpanu. HopMbl 1 MeTOIBI KOHTPOJIS YCTAHABIMBAIOT MO COIIACOBAHUIO
MU3TFOTOBUTENISI C TIOTPEOUTETIEM.

1.3.13. ®dusnueckue M 3JIEKTpUUECKME CBOMCTBA CIJIABOB, MaKCHMMallbHas paboyast TeMrepaTypa,
OPUEHTUPOBOYHBIN CPOK CIYKObI MPUBEIECHBI B MPUIOXEHUSIX 3—8.

1.4. MapkupoBka

1.4.1. Mapxkuposka — 1o 'OCT 7566 ¢ H1ONOJIHEHUSIMM.

1.4.1.1. K xaxmoMy MOTKY (OIpaBKe, KaTyllKe) AOJKEH ObITh IMPUKPEIUICH SIPJIbIK C YKa3aHUEeM:

TOBapHOI'O 3HAaKa WIM HAaMMEHOBAHUS WM HAaMMEHOBAaHUS M TOBAPHOIO 3HAaKa IMPEeANpHUSITUSI-U3TO0-
TOBUTEIS,

YCJI0BHOro 0003HaYeHus1 (0e3 CI0Ba «IIPOBOJIOKA»);

JraMeTpa IIPOBOJIOKY;

LITAMITOB TEXHUYECKOIO KOHTPOJIS;

DJIEKTPUYECKOTO compoTuBieHus 1 M mpoBojioku mist TOH mo corinacoBaHMIO M3rOTOBUTENS C
MOTpeduUTEeIeM.

(U3menennas penaxkuusa, Mam. Ne 1).

1.4.1.2. Ha xaxnapiii MOTOK (KaTyLIKy, ONPaBKY) MPOBOJIOKU AuaMeTpoM 3,0 MM M MeHee MpUKpel-
JISIIOT OIVH SIPJIBIK.

1.4.1.3. TpancnoptHast MapkupoBka — 1o F'OCT 14192.

1.4.1.4. MapxkupoBKa IIPOBOJIOKM IHaMeTpoM MeHee 1,1 MM, IpenHa3HayeHHOI IS OTIpPaBKU B
parionnl Kpaitnero CeBepa u nmpupaBHeHHbIE K HUM MecTHOCTH, — 1m0 ['OCT 15846.

1.5. YnakoBka

1.5.1. Ymakoska — no I'OCT 7566 ¢ qOIOJTHEHUSIMM.

1.5.1.1. IlpoBosnoka nnametpoM MeHee 0,6 MM IOKHA OBITH HAMOTAHA Ha KATYLIKK WM OIPAaBKH.

1.5.1.2. TlpoBonoka muamerpom ot 0,6 10 1,0 MM BKITIOYMTENBHO NOJDKHA OBITH B MOTKAaX WA Ha
KaTylkax (ornpaBkax), cBbie 1,0 MM — B MOTKax.
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IIpoBosioka gomkHa OBITH HAMOTAaHA Ha KaTyIIKU (OIPaBKM) IJIOTHBIMM HEIlepeIlyTaHHBIMU PSIaMHU,
obecrneynBamIlMMI CBOOOIHOE CMaThIBaHUE.

KaxnbIii MOTOK TOJDKEH COCTOSITh U3 OQHOTO OTPe3Ka MPOBOJIOKH. J1OIMycKaeTcss HAMOTKA Ha KATYIIKY
WY OITPaBKy He 00Jiee TpeEX OTPE3KOB MPOBOJIOKH, IIPH 3TOM OO0IIast Macca MPOBOJIOKK guaMeTpom 0,36 mm
1 MEeHee, IIpeIHa3HauYeHHON U1l HarpeBaTeIbHEIX 2eMeHToB 1 TOH, Ha karyiike (ompaBKe) He JOJDKHA
npeBblath 5 Kr. OTpe3Ku IPOBOJOKU AOJIKHBI OBITH OTAEJIEHBI IMPOKJIAAKAMU, IPEIOXPAHSIOLINMU
MPOBOJIOKY OT MepenyThIBaHUSI.

1.5.1.3. MoTk#, KaTylIKd M OIIPaBKM C IIPOBOJIOKOW auaMeTpoM MeHee 1,1 MM JOKHBI OBITh
00epHYTHI B omuH wian 6ojee cimoeB Ooymarm 1o 'OCT 9569, T'OCT 8828, T'OCT 10396 wnm mpyroit
HOPMAaTHUBHO-TEXHUYECKOW JOKYMEHTALlMM U YJOXEHBI TUIOTHBIMM psigaMu B siuuku tana [ wim 11 mo
TI'OCT 2991 wau apyroit HOpMaTUBHO-TEXHUYECKON JOKYMEHTAMU. MexXny psiiaMy KaTyleK IpOKJIaabl-
BatoT KapToH 1o 'OCT 7376 wnu apyroil HOPMAaTUBHO-TEXHUUECKOW JOKYMEHTAIIWU.

Jomnyckaercsl ynakoBKa B 00YKM, KOHTEMHEpPhl WIM APYTYI0 METALIMYECKYIO Tapy MO HOpPMaTHUBHO-
TEXHUYECKON TOKYMEHTALIMH, pa3paboTaHHOU B cooTBeTCTBHU ¢ TpeboBaHusamu I'OCT 6247, TOCT 26155,
TI'OCT 15102.

Motk mnpoBojiokM auameTpoM 1,1 MM M 0Oojee HOMKHBI OBITh OOCPHYTHI OJHUM CJIOEM WU
HecKobKUMH ciiossmu 6ymaru o 'OCT 9569, TOCT 8828 wim 'OCT 10396, mrenku o T'OCT 10354,
I'OCT 16272 nnu tapHoro xoscronpoinnsHoro mojorHa 1mo I'OCT 14253, HeTKaHOTO IMOJ0THA, CLIMBHOTO
JIOCKYTa U3 OTXOJOB TEKCTUJIBHOM TPOMBILIIEHHOCTU, WU APYTUX BUAOB YIIAKOBOUHBLIX MATEPHAJIOB II0
HOPMATHUBHO-TEXHUYECKOM AOKYMEHTALMM, 33 MCKIIOYEHHEM XJIOIMYATOOYMAaKHBIX M JIbHSHBLIX TKAaHEH.
YnakoBaHHBIE MOTKM JOJKHBI OBITH 00Bs13aHBI IPpoBoJIoKoM 1o TOCT 3282 nim apyroit HOpMaTUBHO-TEX-
HUWYECKOM JOKYMEHTALIMK WM CKPEIUICHBI IPYTUM CITOCOOOM, IPEIOXPAHSIOIIMM YIIAKOBKY OT pa3Mathl-
BaHMUSI.

HapyxHplit fmaMeTp MOTKa IPOBOJIOKM JOJIKEeH OBITh He Oojiee 1200 MM, BHYTpEHHMII — He MeHee
150 mm.

1.5.1.4. Tlo cornacoBaHMIO U3TOTOBUTEIS C MMOTPEeOUTEIEM [JIsI TIPEAOXpPaHEHUsI OT KOPPO3UM TPOBO-
JIOKU M3 CIUIABOB Ha XeJIe30XPOMHUCTON OCHOBE JAOIyCKAaeTCsl MIPUMEHSTh MpoMaciuBaHUue UHIYCTpUAIb-
HeiMu Maciamu o T'OCT 20799 ¢ uHruobuTopamu.

1.5.1.5. Macca rpy30Boro Mecta He JOJKHA MPEBLILIATH:

80 Kr — npu py4yHO# MOrpy3Ke U pasrpyske;

1250 Xr — npu MexaHU3UPOBAHHOI TOTPY3Ke U pa3rpyskKe.

1.5.1.6. [doryckaeTcs OMHO YITAaKOBOYHOE MECTO COCTABJISITh M3 MPOBOJIOKHA HECKOJIbKUX MapTHiA.

1.5.1.7. YmakoBKa IIpOBOJIOKM AuaMeTpoM MeHee 1,1 MM, mpegHa3zHauYeHHOM 11 OTIIPAaBKU B paliOHBI
Kpaiinero Cesepa u nmpupaBHeHHbIE K HUM MecTHocTu, — 1o 'OCT 15846.

2. IIPUEMKA

2.1. TIpoBojoky npuHMMAa0T maptusiMu. [lapTus goJKHA COCTOSATh M3 MeTajljla OJQHOW TUIaBKU U
OJIHOTO JAMaMeTpa U A0JKHA ObITh opopmiieHa JOKYMEHTOM O KauyecTBe, COAePKAIIUM:

TOBApHBIN 3HAK WM HAMMEHOBaHUE M TOBAPHbBII 3HAK WX HAMMEHOBAHME MPEATIPUSTUSI-U3TOTOBU -
Tes;

YCJIOBHOE 0003HAYEHUE MTPOBOJIOKMU;

Maccy HeTTO TMapTUu;

pe3yabTaThl UCIIBITAHUIA;

XUMUYECKUI COCTaB CILJIaBa.

2.2. Jlnst mpoBepKM KayecTBa MPOBOJIOKU OT MapTUM OTOUPAIOT:

IUIST KOHTPOJIST THaMeTpa, KadecTBa moBepxHOCTH — 100 % MOTKOB (KaTyllleK, ONpPaBoOK);

JIJIST KOHTPOJISI XUMUYECKOT'0 COCTaBa — OJHY MpoOy OT IUIaBKU;

JIJISI KOHTPOJISI YASIbHOTO BJIEKTPUUECKOTO COMPOTUBJICHUSI, pa3dpoca 3JeKTPUIYECKOTO COMPOTUBIIES-
HUS B Mpeaeaax OJHOro MOTKa (KaTyLIKM, MPaBKM), OTHOCUTEIBHOTO YIJUHEHUs, BpEMEHHOTO COMPOTUB-
JICHUS pa3pbIBy, HABUBaHUS, JIEKTPUUYECKOTO COMPOTUBICHUSI 1 M, paBHOMEPHOCTH 11ara Coupaid — Tpu
MOTKa (KaTyILKH, ONPaBKK);

JIJISI KOHTPOJISI XMBYYECTU — ONHY MpoOy OT IUIABKM MAacCOM, JOCTaTOYHOI MJisl U3rOTOBJICHUS HE
MeHee 5 M MPOBOJIOKU AuamMeTpoM 0,8 MM.

2.3. KoHTposib pa3dpoca 3JIEKTPUUECKOTO COMPOTUBJEHUSI MPOBOJOKM BCEX CIUIABOB B Ipeaenax
MOTKa (KaTyllKU, ONpaBKW) U WCIIBITAHUS HAa HaBMBaHWE MPOBOJOKU M3 cIuilaBoB Mapok X20HS&80-H,
X15H60-H, X15H60 mpeanpusTie-n3roToBUTENb MPOBOAUT MEPUOIMYECKH, HO HE peXe OJHOro pasa B
TO/I.
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2.4. KOHTpOJb KMBYYECTU MpEANpPUSTUE-U3TOTOBUTENb MPOBOJUT IMEPUOAMYECKM MO YKAa3aHUIO
MPEANPUSITUS, BBIIIIABISIIONIET0 MEeTa/Ul, HO He MeHee ISITU pa3 B rof ISl KaXKI0H MapKu.

Pe3ynbpTaThl MCHIBITAHUI COOOLIAIOT MPEANPUSTUIO, BBIILIABISIONIEMY METaLI.

2.5. XUMUYEeCKHUII COCTaB CIUIABOB YIOCTOBEPSIETCS TOKYMEHTOM O KayeCTBE, BBITAHHBIM ITPEIIIPH-
SITUEM, BBITIIABJISTIOIIIM METaJL.

2.6. KOHTpOJIb Ha CKJIOHHOCTb K SI3BEHHOM KOPPO3UM IIPOBOJIOKM IIPOBOAST HAa OJHOM MOTKE
(kartyike, ormpaBke) OT apTuu. [Ipeanpusarre-u3roToBUTEb OTCYTCTBIE SI3BEHHOI KOPPO3UM Ha TIPOBO-
JIoKe He onpenensieT. OTCYTCTBHE SI3BEHHOM KOPPO3UH TIPOBEPSIET, TP HEOOXOIUMOCTH, TIPS PUSITHE-TTO-
TpeOuTeb.

2.7. KOHTpOJIb OTHOCHUTEIBLHOIO YIJIMHEHMSI U BPEMEHHOIO COIPOTUBJICHHUSI Pa3pbiBy IMPOBOJIOKHU
muametpoM oT 0,1 mo 6,0 MM BKIIIOUMTEIBHO TIPEANPHUSITHIO-U3TOTOBUTENIO IOIYCKAeTCS TPOBOIUTH
IMepUoOANIeCcKH, HO He MeHee OJHOM MapTUX B TOI KaXXIOi MapKW CILUIaBa.

2.8. Ilpu nojsydyeHnN HEYOOBJIETBOPUTEIbHBIX PE3YIbTAaTOB UCIILITAHMI XOTS ObI 110 OMHOMY ITOKa3a-
TEJII0 TIOBTOPHYIO MpoBepKy Tposoaar 1mo F'OCT 7566.

3. METOJbI KOHTPO.JIA

3.1. Xumumueckuii cocraB cruiaBoB onpenelsatoT mo I'OCT 28473, TOCT 12344—12348, TOCT 12350,
I'OCT 12352, T'OCT 12356, IT'OCT 12357, TOCT 12364, TOCT 12365 niu apyruMu MeTOgaMK, obecrie-
YUBAIOIIMU TPeOyeMylo TOYHOCTh aHanmu3a. Ot6op mpobd — mo N'OCT 7565.

3.2. JlvamMeTp mpOBOJIOKU OMPEAEISIIOT B IBYX B3aUMHO MEPIEHINKYISIPHBIX HAMPaBICHUSX OJHOTO
ceyeHUs He MeHee yeM B Tpex MecTax MukpoMeTpoM 1o 'OCT 6507 wiu npyruMu CpeacTBaMy U3MeEPEHUS
COOTBETCTBYIOIIIEl TOUHOCTH HA PACCTOSTHUM HE MEHee OJHOrO BUTKA OT KOHLIA MOTKA (KATYLLIKH, OITPaBKH).

3.3. KauecTBO MOBEPXHOCTU MPOBOJOKU MPOBEPSIOT BU3yaibHO. KOHTpPOJIb KayecTBa MOBEPXHOCTU
MPOBOJIOKKA, HAMOTAHHOI Ha KaTYIIKW WJIM ONpPaBKH, MPOBOISAT HA HAPYXHBIX BUTKAX WU B Ipolecce
TEXHOJIOTUUeCKUX onepaunii. [Ipy BOSHUKHOBEHUM Pa3HOINIACUIA B OLICHKE KAaueCTBa ITOBEPXHOCTh OCMAT-
puBaloT Ipu yBenmuyeHuu 8. ImyOmMHY medekra oIpeesisioT 3a4ucTKoil. MecTo medekra 3ayuilaioT
HaXXIauyHOI OymMaroil MM HAIMJIbHUKOM C TTOCJIEAYIOIIUM CPaBHUTEIBHBIM U3MEPEHUEM B 3aUUILIEHHOM U
He3auMIIeHHOM MecTax. [Ipy HeBO3MOXHOCTH OIpeAe/ieHNsT TIyOUHBI AedeKTa 3aUMCTKON OoIpeAesieHre
DIyOMHEBI 1 XapakTepa aedekTa MOXeT IIPOBOIUTHECS METa/UIOTpahuIeCKIM METOHIOM.

3.4. OmnpeneneHue 2JIEKTPUUECKOTO COMPOTUBIIEHHUS MPoBoJioky mpoBoasiT mo 'OCT 7229 ¢ ucnoJb-
30BaHMEM MPUOOPOB Kjlacca ToOUYHOCTU He Xxyxke 0,05.

3.5. YaenbHoe 3eKTpUYecKoe ConpoTuBieHue (p), MKOM-M, BBIUMCISIOT MO (opmyie

_ 10°RS
- 5,

rae R — 3JeKTpudeckoe COMpoTuBIeHre oopasua, OMm;
S — mIolIaah MOMEPEYHOTO CEYEHUST, M2;
L — pnmuHa obpasua, M.

3.6. s ompeneneHusT pa3dpoca DIEKTPUYECKOrO COIMPOTUBIEHMS IPOBOJIOKKA B IpeAesiax MOTKa
(KaTylIKu, OIMpaBKU) U3MEPSIOT 3JEKTPUYECKOE COMPOTUBJICHUE MPOBOJOKM B Hauyalle U KOHIIE MOTKa
(katyiiku, ornpaBku). PazHully Mexmy 3JeKTpUYECKUMM COIMPOTUBICHUEM OTHOCSAT K CPeIHeMy M3 IOJTy-
YeHHBIX 3HaYeHU U yMHoxaloT Ha 100 %.

3.7. Onpenenenue xuBydectu mpoBoastT 1o F'OCT 2419 no metoay I' mo meperopanusi.

(U3menennas penaxuusa, M3m. Ne 1).

3.8. Ucneitanne Ha HaBuBaHue npoBomsaT mo I'OCT 10447. JluameTp CTepXHS IjI1 HaBUBaHUS
obpa3ia npoBosioku auameTpom 0,1—4,5 MM J0KeH OBITh paBHBIM YETHIPEXKPAaTHOMY OUaMeTpPy IIPOBO-
JIOKU ISl CIUIABOB HAa HUKEJIb-XPOMHUCTOM OCHOBE U MSATUKPATHOMY — JUISI CIUIABOB HA JKeJIe30XPOMUCTOM
OCHOBE.

HuameTp cTepkHsI 11 HABUBaHMs 00pa3iia U3 BCeX MapoK CILJIABOB TMAMETPOM CBbIIIIE 4,5 MM T0JDKEH
OBITh paBeH IIECTUKPAaTHOMY IMaMeTpy NpoBoJIOKM. HaBuBaHMe oOpa3lioB M3 cruiaBa Mapku X27HOST
npoBogAT npu temieparype 300—400 °C.

3.9. OmnpenefeHrue OTHOCUTEJBHOTO YAJUHEHUSI U BPEMEHHOIO COIPOTUBIICHUSI pa3pbiBy MPOBOAST
o 'OCT 10446 na oGpasuax ¢ pacuyerHoil mmmuHO#i 200 mm. [lnsa mpoBosoku auaMeTpoM | MM 1 MeHee
JIOIYCKAeTCsl IIPOBOIUTH OIpeAeIeHe MeEXaHMUYEeCKIX CBOMCTB Ha oOpa3nax ¢ pacyeTHou mmmHoi 100 mM.

(U3menennas penaxuusa, M3m. Ne 1).
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3.10. CKJIIOHHOCTBH K $SI3BEHHOU KOpPpO3UH IIPOBOJIOKM mauameTpoM 3,0 MM 1 Oojiee OIpenesisioT Ha
obpa3suax, ucneiTaHHbIX 1Ipu TemiepaTtype (1300 + 20) °C B teuenue 1000 4 mo MeToauKe MPUIOXKEHUST 7.

CKJIOHHOCTb K SI3BEHHON KOPPO3UU MPOBOJIOKM AUaMeTpoM MeHee 3,0 MM ompelessiioT Ha oOpasiax,
ucnbiTaHHBIX Tpu Temmepatype (1150 + 10) °C B TeueHue 20 4 10 METOAMKE MPUIOXKEHUS 7.

3.11. OmpeneneHue Macchl IIPOBOJIOKY IIPOBOMST HA Becax, 00ECIeYMBAIOIINX HEOOXOAMMYIO TOU-
HOCTH B3BEIIMBAHNSI.

3.12. JIna xaxmoro BHAA WCIIBITAHWI, KPOME HCIIBITAHWS Ha CKJIOHHOCTh K SI3BEHHOU KOPPO3UH,
JIOJKHO OBITH B34TO 110 OJHOMY OOpa3lly OT KaXKIOro OTOOpaHHOrO MOTKA (KaTYyILIKM, OIpaBKM); IJIs
WCTIBITAHUS HA CKIIOHHOCTB K SI3BEHHOM KOPPO3WU — He MEHee YeThIpeX 00pas3IoB OT KaXKIO0ro OTOOpaH-
HOTO MOTKa (KaTylLIKU, OMPaBKHU).

4. TPAHCIIOPTUPOBAHME U XPAHEHUE

4.1. TpancroptupoBanue u xpaHenre — 1mo 'OCT 7566 ¢ 1OMOIHEHUSIMU.

4.1.1. YcinoBus xpaHeHMsI MpoBojokM Ha cpok g0 1 mec — 32K3 mo I'OCT 15150, Ha cpok Gozee
1 mec — 1JI mo 'OCT 15150.

4.1.2. TpaHcHopTMpOBaHUE U XpaHEHUE MPOBOJOKMU AuMaMeTpoM MeHee 1,1 MM, mpenHa3HaueHHOM
IUIs1 OTIIpaBKU B paifoHnsl KpaitHero CeBepa U IpupaBHEHHbIE K HUM MecTHOCTH, — 1o TOCT 15846.

4.1.3. Ilpu otrpy3ke AByxX 1 00Jiee IPy30BBIX MECT B aAPeC OJHOTO ITIOTPEOUTENS IIPOBOAST YKPYITHEHUE
rpy30BbIX MecT B cootBeTcTBMU ¢ TOCT 24597, TOCT 21650.

5. TAPAHTUM N3IOTOBUTEJIA

5.1. MI3rotoBHTEH TApAaHTUPYET COOTBETCTBHE TTPOBOJIOKN TPeOOBAHUSM HACTOSIIETO CTAaHIAPTA TIPU
COOITIONEHN N TPeOOBAHUI YCITOBUI XpaHEHUS.

lapaHTHITHEIN CpPOK XpaHEHHWS — TPU TOAa ¢ MOMEHTA M3TOTOBJIEHUS IS CIUIABOB Ha HUKEIb-XPO-
MICTOM OCHOBE U JBa rofa IS CIUIABOB Ha XeJIe30XPOMHUCTOM OCHOBE.

6. YKAZAHUA 110 DKCILUIYATAIUN

IIpoBosioka y moTpeOGuTeIs JOJDKHA pa3MaThIBAThCS ¢ KAaTYIIKA TIPU CKOpocTH He Gomee 200 M/MUH,
MpA YCWINKM HaTsoKeHus He Oosee 0,6 paspeiBHOro ycwims. Ilpu pasMoTKe HOKHO 0OeCIIeYMBAThCS
OTCYTCTBHE OMeHUs KaTymku 6ojee yeM 0,20 MM. PacrmooxkeHre ocy KaTylIKi — TOPU30HTAIBHOE.

NPHIIOXKEHHUE 1

Cnpasounoe
HomunanbHOe 3HaYeHHe YAEeJbHOT0 JJEKTPHIECKOr0 CONMPOTHBIECHHS
Tabauua 7
HoMuHaibHOE 3HAYEHUE YIETBHOTO
Mapka cruiaBa JlnaMeTp TPOBOJIOKH, MM 9JIEKTPUYECKOTO CONPOTUBIEHHA P,
MKOM-M
X15105 Bce nuametpsl 1,29
X23105 To xe 1,35
X23105T » 1,39
X27105T » 1,42
X15H60, X15H60-H Ot 0,1 mo 3,0 BKTIOY. 1,11
Cs. 3,0 1,12
X20H80-H Or 0,1 mo 0,5 BKITIOY. 1,08
Cs.0,5103,0 » 1,11
Cs. 3,0 1,13
XH70K0-H Bce nuamerpsl 1,30
XH20K0C To xe 1,02
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IIPUJIOXXEHUE 2
Ob6s3amenvHoe

HomunanbHbie 3HAYEHMS JICKTPHIECKOro CONpoOTUBJICHUA im NpOBOJIOKH, OM/ M

Taonuma 8

[Tnomans Mapka criiaBa
JlnaMeTp, [[OIEepPEeYHOT
MM CE€UYCHUs,
w | x15105 | x23105 | x23105T | xa7i0sT | XDHOO xoomgon | xmoi0C | xH7010-H
0,1 0,00785 164 172 177 — 141 138 130 —
0,105 0,00859 | 150 157 162 — 129 126 119 —
0,11 0,00950 136 142 146 — 117 114 107 —
0,115 0,0104 124 130 134 — 107 104 98,1 —
0,12 0,0113 114 119 123 — 98,2 95,6 90,3 —
0.13 | 00133 | 97.0 102 105 _ 83,5 81.2 76,7 _
0.14 | 00154 | 838 87.7 90,3 _ 72.1 70,1 66.2 _
0,15 0,0177 72,9 76,3 78,5 — 62,7 61,0 57,6 —
0,16 0,0201 64,2 67,2 69,2 — 55,2 53,7 50,7 —
0.17 | 0027 | 568 59,5 61,2 _ 48,9 47,6 44,9 _
0.18 | 00254 | 508 53.1 54,7 _ 43,7 4.5 40,2 _
0,19 0,0284 45,4 47,5 48,9 — 39,1 38,0 35,9 —
0,20 0,0314 41,1 43,0 44,3 — 35,4 34,4 32,5 —
0.21 00346 | 37.3 39,0 40,2 _ 3.1 31,2 29,5 _
022 | 00380 | 33.9 35,5 36,6 _ 292 28.4 26.8 _
0,24 0,0452 28,5 29,7 30,8 — 24,6 23,9 22,6 —
0,25 0,0491 26,3 27,5 28,3 — 22,6 22,0 20,8 —
026 | 0,0531 243 25.4 26.2 _ 20,9 20,3 19,2 _
028 | 00616 | 209 21,9 22,6 _ 18,0 17,5 16,6 _
0,30 0,0707 18,3 17,5 19,7 — 15,7 15,3 14,4 —
0,32 0,0804 16,0 16,8 17,3 — 13,8 13,4 12,7 —
034 | 0,0908 14,2 14,9 15.3 _ 12,2 11,9 11,2 _
0.36 0,102 12,7 13.3 13.6 _ 10,9 10,6 10,0 _
0,38 0,113 11,4 11,9 12,3 — 9,82 9,56 9,03 —
0,40 0,126 10,2 10,7 11,0 — 8,81 8,57 8,29 —
0.42 0,139 9,28 9,71 10,0 _ 7,99 7.77 7.34 _
0,45 0,159 8,11 8,49 8,74 — 6,98 6,79 6,42 —
0,48 0,181 7,13 7,46 7,68 — 6,13 5,97 5,64 —
0,50 0,196 6,58 6,89 7,09 7,25 5,66 5,51 5,20 —
0,53 0,221 5,84 6,11 6,29 6,43 5,02 4,98 4,62 —
0,56 0,246 5,24 5,49 5,65 5,77 4,51 4,47 4,15 —
0,60 0,283 4,56 4,77 4,91 5,02 3,92 3,89 3,60 —
0,63 0,312 4,13 4,33 4,46 4,55 3,56 3,53 3,27 —
0,67 0,353 3,65 3,82 3,94 4,02 3,14 3,12 2,98 —
0,70 0,385 3,35 3,51 3,61 3,69 2,88 2,86 2,65 —
0,75 0,442 2,92 3,05 3,14 3,21 2,51 2,49 2,31 —
0,80 0,503 2,56 2,68 2,76 2,82 2,21 2,19 2,03 —
0,85 0,567 2,28 2,38 2,45 2,50 1,96 1,94 1,80 —
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Ilpodoaxcenue maba. 8

[Tnowmans Mapka cruiaBa
JaMeTp, [OTepevHOr
MM CCYCHUA,
w | X15105 | x23105 | x23105T | xa7i0sT | XDROO xoomgom | xmoi0C | xH7010-H
0,90 0,636 | 2,03 2.12 2,19 2,23 175 1,73 1,60 _
0,95 0,709 1,82 1,90 1,96 2,00 1,57 1,55 1,44 —
1,00 0,785 1,64 1,72 1,77 1,81 1,41 1,40 1,30 1,66
1,06 0,882 1,46 1,53 1,58 1,61 1,26 1,25 1,16 1,47
1,10 0,950 1,36 1,42 1,46 1,49 1,17 1,16 1,07 1,37
1,15 1,04 1,24 1,30 1,34 1,37 1,07 1,06 0,98 1,25
1,20 1,13 1,14 1,19 1,23 1,26 0,982 0,973 0,903 1,15
1,30 1,33 0,970 1,02 1,05 1,07 0,835 0,827 0,767 0,977
1,40 1,54 0,838 0,877 0,903 0,922 0,721 0,714 0,662 0,844
1,50 1,77 0,729 0,763 0,785 0,802 0,627 0,622 0,576 0,734
1,60 2,01 0,642 0,672 0,692 0,707 0,552 0,547 0,507 0,647
1,70 2,27 0,568 0,595 0,612 0,626 0,489 0,485 0,449 0,573
1,80 2,54 0,508 0,531 0,547 0,559 0,437 0,433 0,402 0,512
1,90 2,84 0,454 0,475 0,489 0,500 0,391 0,387 0,359 0,458
2,00 3,14 0,411 0,430 0,443 0,452 0,354 0,350 0,325 0,414
2,10 3,46 0,373 0,390 0,402 0,410 0,321 0,318 0,295 0,376
2,20 3,80 0,339 0,355 0,366 0,374 0,292 0,290 0,268 0,342
2,40 4,52 0,285 0,300 0,308 0,314 0,246 0,243 0,226 0,288
2,50 4,91 0,263 0,275 0,283 0,289 0,226 0,224 0,208 0,265
2,60 5,31 0,243 0,254 0,262 0,267 0,209 0,207 0,192 0,245
2,80 6,16 0,209 0,219 0,226 0,231 0,180 0,179 0,166 0,211
3,00 7,07 0,182 0,191 0,197 0,201 0,157 0,156 0,144 0,184
3,20 8,04 0,160 0,168 0,173 0,177 0,139 0,141 0,127 0,162
3,40 9,08 0,142 0,150 0,153 0,156 0,123 0,124 0,112 0,143
3,60 10,2 0,126 0,132 0,136 0,139 0,110 0,111 0,100 0,127
3.80 1.3 0.114 | 0119 | 0,123 | 0,126 | 0091 | 0100 | 009 | 0,115
4,00 12,6 0,102 0,107 0,111 0,113 0,089 0,0897 0,0811 0,103
4,20 13,8 0,0930 0,0978 0,101 0,103 0,0812 0,0819 0,0739 0,0942
4,50 15,9 00811 | 0,0849 | 0,0874 | 00893 | 0,0704 | 00711 | 0,0642 | 0,818
4.80 18,1 0.0713 | 00746 | 0,0768 | 00785 | 0,0619 | 00624 | 0,0564 | 00718
5,00 19,6 0,0658 0,0687 0,0708 0,0723 0,0571 0,0577 0,0519 0,0663
5,30 22,1 0,0585 0,0612 0,0630 0,0644 0,0507 0,0511 0,0462 0,0588
5.60 2.6 0.0523 | 0,548 | 00564 | 00577 | 00455 | 00459 | 00414 | 0,0528
6.10 292 0.0442 | 00462 | 00476 | 00486 | 00384 | 00387 | 00349 | 0,0445
6,30 31,2 0,0414 0,0433 0,0446 — 0,0359 0,0362 0,0327 0,0417
6,70 35,3 0,0365 0,0382 0,0394 — 0,0317 0,0320 0,0289 0,0368
7.00 38.5 00335 | 0,351 | 0,0361 — 00291 | 0,029 | 0,025 | 0,0338
7.50 44 0,0292 | 10,0306 | 0,0315 — 0.0253 | 0.025 | 00231 | 0,0294

71



C. 10 I'OCT 12766.1—90

IIPUJIOKEHHUE 3
Cnpasounoe

Ta6bnaunoa 9

ITonpaBounbie K03 GuuueHTsI A pacueTa U3MEHEHUS IJIEKTPUIECKOT0 CONMPOTHBIECHNS
B 3aBMCHMOCTH OT TeMIIepaTypbl

3HayeHus MOMpaBoYHOro koadduumenta R /R,, mpu Temneparype Harpesa, “C

Mapka

cruiaBa
20 100 200 300 400 500 600 700 800 900 | 1000 | 1100 | 1200 | 1300 | 1400
X15H60 1,000|1,013(1,029|1,046 | 1,062 |1,074|1,083| — — — — — — — —
X15H60-H |1,000|1,013|1,029|1,046|1,062|1,074|1,083|1,083|1,089|1,097|1,105|1,114| — — —
X15105 1,000 1,004 |{1,013|1,025|1,041|1,062|1,090 |1,112|1,126|1,135]| 1,14 — — — —

X23105,
X23105T 1,000 1,002 (1,007 |1,013{1,022|1,036|1,056|1,063|1,067 |1,072|1,076|1,079|1,080 |1,083|1,086
X27105T 1,000 | 1,002 |1,005|1,010|1,015|1,025|1,030|1,033|1,035|1,040|1,040|1,041|1,043|1,045| —
X20H80-H {1,000 |1,006|1,015|1,022|1,029{1,032|1,023|1,016|1,015|1,017|1,025|1,033|1,040| — —
XH70¥0-H |1,000 1,004 — — — 11,052]1,053]1,036|1,015|1,016|1,016|1,023|1,031| — —
XH20KOC 1,000 |1,035/1,075|1,110 1,145 1,18 | 1,21 | 1,23 | 1,25 | 1,27 | 1,29 | 1,31 — — —

IIpuMedaHu e DIEKTPUIECKOE CONPOTUBIEHUE | M IIpM KOMHATHOM TeMIiepaType (R,,) onpeneneHo ais
KaXIOTO CIUIaBa IIOCIie HarpeBa oOpasua mo temmeparypbl c¢B. 600 °C u oximaxaeHus ¢ medbio. IIpu 3ToM oTimume
3JIEKTPUYECKOrO CONPOTUBJIEHUS (R,)) OT PENIaMEHTUPYEMOTO HACTOSIIMM CTaHAapTOM IpuBeaeHo B Tabu. 10.

Tao6numa 10

Orinyue JJIEKTPHYECCKOro COINPOTHBJICHHUSA R20 OT PErJaMEHTHPOBAHHOI0 HACTOAIIMM CTAHIAAPTOM

Mapka criiaBa

Juametp, MM

OT1nuuue QJIEKTPUYECKOr 0
COIIPOTUBJICHUA R20

OT PErlIaME€HTUPOBAHHOI'O HACTOALIUM

cra”gaptoM, %

X15H60-H
X15H60-H, X15H60

X20H80-H

XH7010-H

X15105

X23105, X23105T, X27H05T
XH2010C

Cs. 3,0

Or 0,1 o 3,0 BxiTIOY.

Cs. 3,0

Or 0,55 mo 3,0 Bkmoy.

Or 0,1 mo 0,5
Bce pasmepsnr

To xe

»

»

+2

+3
+3

+5
+7

+5
—2
—4
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IIPUJIOXKEHUE 4
Cnpasounoe

MAKCHUMAJIBHBIE PEKOMEHJAYEMbBIE PABOUYNE TEMITIEPATYPbI HAT'PEBATEJ/IBHBIX

OJIEMEHTOB, PABOTAIOIIINX HA BO3AYXE

Taoauma 11

Mapka criiaBa

PeKOMCHI[yCMaf:[ MaKCUuMaJibHasda ]:)360‘1391 TEMIIEpATypa HAarp€BaTCJIbHOTO 3JICMCHTA,
oC, B 3aBUCUMOCTHU OT AMaMETpa WJIN TOJIWHBI IPOAYKIUN, MM

0,2 0,4 1,0 3,0 6,0 u Goxee
X15105 750 850 900 950 1000
X23105 950 1025 1100 1150 1200
X23105T 950 1075 1225 1350 1400
X27105T 950 1075 1200 1300 1350
X15H60-H 900 950 1000 1075 1125
X20H80-H 950 1000 1100 1150 1200
XH7010-H 950 1000 1100 1175 1200
XH201I0C 900 950 1000 1050 1100

IIlpuMevaHuwus:

1. HpI/IBCIICHHI)IC SHAUYCHUA TEMIICPATYP ABJIAIOTCA OPUCHTUPOBOYHBIMU U MOTYT OBITH YTOYHCHBI pacy€ToOM B
3aBUCUMOCTHU OT TpeGyeMoro CpoKa CHy)K6])I Harpe€BaTCJIbHbIX 3JICMCHTOB I10 METOAMKAM, UMCIOIIIMMCA B CcHeLMaIbHOM

JIATEpaType.

2. Bo BHOBb co31aBaeMoli 1 MOJAEPHU3NPYEMOil TeXHHKE BMecTO ciiaBa X27F0S5T pekoMeHayeTcsl UCMob30BaTh

crutaB X23105T.
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IIPUJIOXKEHHUE 5
Cnpasounoe

TEMIIEPATYPHBIE KOOOOUIIUMEHTDBI DJIEKTPUYECKOI'O COITPOTUBJIEHUA

Taonuma 12

3HayeHue TeMIepaTypHoro
Ko3(hbuLMeHTa 3JIeKTPUIECKOTO
Mapka cruaBa PexuM TepMuyeckoir 00paboTKu COTIPOTUBIICHUS O, 10~41/,°C
B UHTEpBaJie TeMIIepaTyp
ot 20 mo 100 °C

X23105 Boimepxka rmpu 750 °C 30 MuH, oxytaxXneHue

¢ neunto 10 150 °C, BbAepxkKa 48 4 0,2
X15H60 Boigepxxka nipu 850 °C 30 MuH, oxJiaxaeHUe

¢ neunto 10 150 °C, BbAepxkKa 48 4 1,3
X15105 Beigepxka nipu 750 °C 30 MuH, oxiaxaeHUe

¢ neynto 10 150 °C, BbAepxkKa 48 4 0,4
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IIPUJIOXKEHHUE 6
Cnpasounoe

®U3NYECKUE CBOVICTBA CILIABOB

Tab6numa 13

Mapka criiaBa

HaumeHnoBanue nokasaresns X15H60
X15105 X23105 X23105T | X27105T . | X20H80-H | XH7010-H | XH2010C

X15H60-H

IT10THOCTD, T/cM3 7,28 7,25 7,21 7,19 8,2 8,4 7,9 7,7
TeMmmnepatypa IaBie-

Hust, °C 1500 1500 1500 1510 1390 1400 1390 1380
CrpykTypa DepputHas AycTeHnTHas AyCTeHUT-

Has™*
MarHuTHOCTb Hemarnu-
DeppoMarHuTHbI HemarHutHsl TeH**

Tsepmocts HB 150—200 | 180—250 | 200—250 | 200—250 | 140—150 | 140—150 — —
TemmeparypHblii K03¢-

(buuueHT nuHeiHOTO pac-

wupenust, K—! B untep-

Bajie 20—1000 °C 16-10—¢ | 15.10-¢ | 1510~ | 1510~ | 17-10~% | 1810~° | 21-10=° | 19-10—°
TemmnepatyponpoBoi-

HocTb, 10—5-M2/c:
npu 25 °C 0,39 0,35 0,34 0,34 0,30 0,31 0,31 0,30
» 400 °C 0,41 — 0,37 0,37 — 0,44 — 0,41
» 800 °C 0,46 — 0,46 0,48 — 0,56 — 0,50
VYnenbHas TETJI0eM-

KocTh, KX/kr-K:
npu 25 °C 0,48 0,48 0,48 0,50 0,46 0,44 0,46 0,48
» 800 °C 0,77 — 0,75 0,69 — — — 0,64

* C maccoBoii foneii mo 3 % dbeppura.
** [Ipn Hanmnuuu gepputa ciiabodeppoMarHuTHasl.

IIPUJIOXKEHHUE 7
Ob6s3amenvHoe

METO/IbI UCITBITAHUSA ITPOBOJIOKA HA CKIIOHHOCTH K BBICOKOTEMIIEPATYPHOM
SA3BEHHOH KOPPO3UU

CYH.[HOCTB MCTOOOB 3aKJIIOYaCcTCAd B UCIIBITAHUM ITPOBOJIOYHBIX CITMPAJIbHbIX 06pa3].[0B MpY 3aJaHHOM TemIiepa-
TYyp€ B TCUCHHUE PEIIIaMCHTUPOBAHHOI'O CpOKa.

1. Meton ucubITaHAS MPOBOJIOKH AMAMETPOM 3 MM | OoJiee

HarpeB ob6pasiia ocyIlecTBISIIOT IyTeM TPOITyCKaHUSI 3JIEKTPUIECKOTO TOKa uepe3 obpasell-HarpeBaresb.

1.1. Or0op NpPoOBOJIOKM W M3rOTOBJIEHHE 00Pa3LOB-HArpeBaTeei

1.1.1. JIng M3roTOBIEHUS CIMPAIBLHOrO oOpaslia MCIOJL3YIOT OTPE30K IPOBOJIOKM auameTpoM 4,0—6,3 MM
IUTUHOM 5—7 M.

1.1.2. OGpa3sel; U3rOTOBJISIIOT B BUIE CIUpaiu nuameTpoM 45—50 MM ¢ mrarom cnupanu (2—2.,5) d, tne d —
JIMaMeTP UCIIBIThIBAEMON MPOBOJIOKU. [1py HaBUBKe CIUPAIM AOIYCKAETCsl MOAOTPER MTPOBOJIOKHU.

1.1.3. McnopiTaHuio moaBepraoT HE MEHee YeThIpeX 00pa3iioB OT KaXKIOro0 MOTKA BBIOOPKH.

1.2. Annapatypa

DyrepoBaHHbIl TPyOUaThIil Mydesib BHYTpeHHUM auameTpoM 80—100 Mm.
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Kepamuueckast TpybKa WJIM CTEpXKeHb I pa3MeIleHHsT CIMpaTbHOTO obpasna. Jomyckaercs ooMa3ka TpyoKH
WJIM CTEPXKHST OTHEYITOPHOM MacCcoii C 1ebIo TTPEeIOTBPAIeHUS 3JIEKTPOXUMUYECKOTO B3aUMOIEHCTBUS X C 00pa3IioM.

IMupometp o I'OCT 8335 mm I'OCT 28243 nnu npyroii HOPMaTMBHO-TEXHUYECKON JOKYMEHTALIMHU.

TepMmonapa mIaTUHOPOAMIA-TIATUHOBASI.

IMoreHunrometp noctossHHOro toka mo 'OCT 9245 wiu Apyroit HOpMaTUBHO-TEXHUYECKOUN JOKYMEHTALMHU.

ITpu6op aBromatnueckuit mo F'OCT 7164 wiu apyroit HOPMATUBHO-TEXHUYECKON JOKYMEHTALIMN.

1.3. IIpoBenenue ucnbITAHAS

1.3.1. CrmpanbpHbIil 00pa3el] Ha TPyOKe MM CTepXKHE ITOMEIal0T TOPM30HTAIbHO B LICHTPAJIbHYIO YaCTh Myers.
MuHUMAaIBHOE PACCTOSTHUE MEXIY CIUPAJbl0 U CTeHKaMU Mydesst B TPpoIecce UCIBITAHUS TOJKHO OBITh HE MeHee
10 MM.

1.3.2. Harpes obpaslia 10 3aJaHHOI TeMIepaTypbl OCYLIECTBIISIIOT MPOMYCKAaHUEM NEPEMEHHOTO TOKA MPOMBILI-
JIEHHO} yacToThl. TT0BEPXHOCTHAA BNIEKTpUYECKas MOLIHOCTb He JOJDKHA npeBbiwath 1,8 Br/cm?.

1.3.3. Bpewms HarpeBa 1o 3aaHHOI TeMIIepaTyphbl He JOJDKHO IIpeBbIaTh 10 4.

1.3.4. TlomnepxaHue 3agaHHON TeMIIEPATYPhl OCYIIECTBIISIETCS TBYXIMO3UIIMOHHO C TMTOMOIIBIO TUIATUHOPOIUTA-
IJIATUHOBOM TepMOIaphl, YCTAHOBJICHHOW B 30HE IIEHTPAJIbHOM YacTW oOpaslia, M aBTOMATMUYECKOTO CJICMSILIETO
npubopa.

1.3.5. KoHTponbHble U3MEpPEHUs] TeMIepaTypbl MPOBOASAT MUPOMETPOM depe3 Kaxable 12 4 B cpeaHeil 4acTu
obpasia. Jlonyckaercss MPOBOAUTh KOHTPOJbHbIE U3MEPEHUSI C MOMOUIbIO TUIATUHOPOAUM-TIATUHOBOM TEpPMOIaphl,
cmaii KOTOpO# 3aKpeIIieH B CpeaHel JacTyu oOpasia.

1.3.6. JJomyckaeTcs oxJaxaeHHe o00pa3loB ¢ MydeneM C IeJbl0 BU3YaJIbHOTO OCMOTpa 4Yepe3 KaxKable
(250 £ 50) 4.

1.3.7. KoHTpoJb TIPOBOJIOKHM UI HarpeBaTesieil Ha CKIIOHHOCTb K SI3BBEHHON KOPPO3UU MPUBOIUTCST TOJJOBHOM
opraHuzaiueit morpeduTenaeii — Bcecoro3HBIM HayYHO-MCCIIEIOBATEIbCKUM MHCTUTYTOM 3JIEKTPOTEPMUYECKOTO 000-
PYOOBaHMUS.

1.3.8. OlleHKY CKJIOHHOCTM K S$SI3BEHHOW KOPPO3MM TMPOBOMSAT MYyTEM CpPaBHEHUsI COCTOSIHUN MOBEPXHOCTHU
oOpasliia-HarpeBartesisi 1ocjie UCIBITAHUSI M KOHTPOJIbHBIX 00pa3lioB HarpeBaTelieil, COrIacOBaHHbIX MEXIY U3rOTOBU-
TesieM, Bcecoo3HbIM HayqYHO-MCCIEIOBATETLCKUM HMHCTUTYTOM 3JIEKTPOTEPMUYECKOTO 000pynoBaHus u LleHTpaibHBIM
Hay4YHO-MCCIETOBATEIbCKUM WHCTUTYTOM YEPHOM METAJLTypriu.

2. Meroa ucnbITAHUS NPOBOJIOKH THAMETPOM MEHEE 3 mMm

HarpeB o6pasiia ocyIiecTBIsieTcsl B 3JIeKTPUUECKUX HarpeBaTeIbHbIX Ievax.

2.1. OTOO0p MPOBOJIOKA W M3TOTOBJIEHAE 00OPA3MOB

2.1.1. JInxst M3roToBJeHUsI CIMPAJIbHOTO 0o0pa3lla MCIIOJB3YIOT OTPe30K MpoBosoku auameTpom 0,3—2,8 MM
IUTMHOW HEe MeHee 3 M.

2.1.2. OGpazell U3rOTOBJISIIOT B BUIE Crupaiu auaMmeTpoM (6—7) d ¢ marom He MeHee 2 d, Tiae d — oquamerp
HCTIBITYEMOI MPOBOJIOKH.

2.1.3. HcnbITaHUIO TOABEPraloT He MeHee YeThipeX O0pa3loB OT KaxI0ro OTOOPaHHOIro MOTKa (KaTyILKH,
OITPAaBKU).

2.2. Amnaparypa

DJIeKTponeYb ¢ MAKCUMAJIBHOM TeMIIepaTypoii pabodero mpocrpancTBa He meHee 1150 °C.

Kepamuueckast nmoacraBka ajsi paaMeleHus: oopasioB u3 kopyHaa no 'OCT 24704 wiu apyroro BbICOKOTJIMHO-
3eMUCTOrO OFHEYMOPHOIO MaTepuaja, UCKII0YaIoIIEero B3auMOAECTBUE C UCTIBITYEMbIM 00Opa3lioM.

Tepmonapa ruiatuHopoauii-tuiatuHoBasi mo FOCT 9245.

IMpu6op aBromatnueckuit mo 'OCT 7164 wiu apyroit HOPMATUBHO-TEXHUYECKOM JOKYMEHTALIMN.

2.3. IIpoBenenne UCHBLITAHAS

2.3.1. CrnmpanbHble 0Opa3lbl Ha KepaMMUYECKOM TTOICTaBKe MMOMEIIAIOT B IIEHTPATbHYIO YacTh 30HBI Harpesa.

2.3.2. HarpeB o06pas3LoB A0 3aJaHHOM TeMITepaTyphl MPOBOIAT 0 pexkuMy: HarpeB 10 600 °C, cKkopocTh Harpesa
npousBosbHasi, HarpeB oT 600 °C mo 800 °C co ckopocthio HarpeBa He Gojiee 100 °C/4 — BbIgepKKa 2 4, HarpeB OT
800 °C nmo 3amaHHON TeMmepaTypbl cO CKOpocThio HarpeBa He 6osiee 100 °C/u — Bhiaepxkka 20 4.

2.3.3. CKOpOCTb OXJIQXAECHUSI CIIMPATIbHBIX 00Pa3LOB MOCAe OKOHYAHUSI UCTIBITAHUSI HE PerlaMeHTUPYETCSI.

2.3.4. O1eHKa CKJIOHHOCTH K BBICOKOTEMIIEPATYPHOI SI3BEHHOM KOPPO3UU MTPOBOANTCS BU3YaTbHO C TTPUMEHE-
HMEM yBEJIMYEeHUST 7.

Ha nmoBepxHOCTH cpabHBIX 00pa3lioB He TOJKHO HaOM0OaaThes 13B. B CITOPHBIX cTydasix OlleHKa COCTOSTHUS
MOBEPXHOCTU HCIIBITYEMbIX OOpPa3LOB MPOBOMMUTCS IMYTEM CPaBHEHMSI C IMOBEPXHOCTbIO KOHTPOJIbHBIX OOpas3lloB,
COTJIACOBaHHBIX MEXJIY U3rOTOBUTENEM, BCECOIO3HBIM HayYHO-HUCCAEN0BATETLCKUM MHCTUTYTOM 3JIEKTPOTEPMUYECKOTO
obopynoBaHus, LleHTpaTbHBIM HAYyYHO-UCCIEA0BATEIbCKUM UHCTUTYTOM YEPHON METaLTypruu.
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IIPUJIOKEHUE 8
Cnpasounoe

OPUEHTUPOBOYHBIN CPOK CJYKBBI ITPOBOJIOKA U3 CILJIABOB C BLICOKUM
BJIEKTPUYECKAM COITPOTUBJIEHUEM ITPU PABOTE B KAUECTBE HATPEBATEJIEI

Ta6aumoa 14

Mapka criiaBa NuameTp, MM Temmneparypa, °C CpoK cIyXObl, 4, HE MEHEe
6,0 u 6osee 1200 4000
3,0—6,0 1150 2000
1,5-3,0 1100 2000
X20H80-H 1.0—1.5 1100 800
0,4—1,0 1000 800
Memnee 0,4 950 800
6,0 u Gosee 1125 4000
3,0—6,0 1075 2000
1,5-3,0 1000 2000
X15H60-H 10—1.5 1000 800
0,4—1,0 950 800
Menee 0,4 900 800
6,0 u 6osee 1200 4000
3,0—6,0 1175 2000
XH7010-H 3.0—1.5 1100 2000
1,5—1,0 1100 800
6,0 u Gosee 1100 4000
6,0—3,0 1050 2000
XH2010C 3,0—1,5 1000 2000
1,5—1,0 1000 800
1,0—0,4 950 800
6,0 u 6osee 1200 4000
6,0—3,0 1150 2000
3,0—1,5 1100 2000
X23105 1.5—1,0 1100 800
1,0—0,4 1025 800
Memnee 0.4 950 800
6,0 u 6omee 1000 4000
6,0—3,0 950 2000
3,0—1,5 900 2000
X15105 1.5—1.0 900 800
1,0—0,4 850 800
Menee 0.4 750 800

IIlpuMedyaHnus:

1. 3HaueHusI cpoka CIyxXObl MpPUBEAEHbI MO JaHHLIM Bcecolo3HOro Hay4yHO-MCCAen0BaTEIbLCKOTO MHCTUTYTA
3JIeKTPOTEPMUYECKOTO 000PYI0BAHUS.

2. Cnnasel Mapok X23H05 u X1505 He pekoMeHIyeTcsl MCITOIb30BaTh B KAU€CTBE HarpeBaTesei.

3. Cpok cIryk0bI oTIpefesIsIeTCsT Ha CITMPaIbHBIX 00pa3liax ¢ BHYTPEHHUM IMaMeTPOM, PaBHBIM 4—6 mraMeTpaM
MPOBOJIOKM C IIIaTOM HAMOTKHM, paBHbIM | —2 auamMeTpam MpoBOJIOKHU; HarpeB oOpasiia — MPOXOASIIUM TOKOM B Kamepe
C TEIUIOBOI M30JIALMEN B aTMOcdepe BO3yXa; YAeNbHAasA TIOBEPXHOCTHAS Harpyska 1,5—2,0 Br/MM?; mpu Temneparype
6osee 1100 °C oOpasibl U3 XKeJe30-XpOM-aTIOMUHUEBBIX CIJIABOB Pa3MelIaiiCh BHYTPU KaMepbl Ha aJlyHIOBBIX WU
MYJUIUTOBBIX TPyOKax.
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NMH®OPMAIIMOHHBIE JIAHHBIE
1. PABPABOTAH U BHECEH Munnucrepctsom Metautyprun CCCP

2. YTBEPXKJEH U BBEJIEH B JIEMCTBUE Ilocranosiennem Locynapcrsennoro komutera CCCP no
YIIpaBJICHHI0 KA9€CTBOM NpOoAYKuuu u ctanaaptam ot 07.02.90 Ne 172

WN3menenne Ne 1 npunsito MeXrocyaapCcTBeHHbIM COBETOM MO CTAHAAPTH3AIMM, METPOJIOTHH U cepTUdUKAIIN
(mpotokoa Ne 7 ot 26.04.95)

3a NPUHATHC U3MCHCHHSA NMPOroJioCoBajin:

HaumMeHnoBaHue rocygapcCTrsa HaumMeHnoBaHue HallMOHAJIbHOTO OpraHa 1o CTaHaapTu3alnun
Pecniyommka Benapych Bbencranmapr
Poccuiickas ®enepanust T'occrannapt Poccun
Vkpauna T'occranmapt YkpauHsl

3. B3BAMEH I'OCT 12766.1—77

4. CCbUIOYHBLIE HOPMATUBHO-TEXHUYECKHME JOKYMEHTbBI

O6o3nauyenue HT/I, Ha Howmep myHKTa, MOAMyHKTa, O6o3nauenue HT/I, Ha Howmep myHKTa, MoAMyHKTa,
KOTOPBII TaHa CChLIKA TIPUIIOKECHUS KOTOPBII TaHa CChLIKA TIPUIIOKECHUS

TOCT 2419—78 3.7 TOCT 12346—78 3.1

T'OCT 2771—-81 1.2.2 T'OCT 1234777 3.1

TOCT 2991—85 1.5.1.3 TOCT 12348—78 3.1

TOCT 3282—74 1.5.1.3 TOCT 12350—78 3.1

TOCT 6247—79 1.5.1.3 T'OCT 12352—81 3.1

TOCT 6507—90 3.2 TOCT 12356—81 3.1

TI'OCT 7164—78 IMpunoxexue 7 TOCT 12357—84 3.1

TOCT 7229—-76 34 TOCT 12364—84 3.1

TOCT 7376—89 1.5.1.3 TOCT 12365—84 3.1

TOCT 7565—81 3.1 TOCT 14192—96 14.1.3

TOCT 7566—94 1.4.1, 1.5.1, 2.8, 4.1 T'OCT 14253—83 1.5.1.3

I'OCT 8335—96 HpI/IJ‘IO)KeHI/Ie 7 IoCT 15102—75 1.5.1.3

TOCT 8828—89 1.5.1.3 T'OCT 15150—69 4.1.1

TOCT 9245—79 [Ipunoxenue 7 TOCT 15846—2002 1.4.1.4,15.1.7,4.1.2

T'OCT 9569—79 1.5.1.3 T'OCT 16272—79 1.5.1.3

T'OCT 10354—82 1.5.1.3 T'OCT 20799—88 1.5.14

TOCT 10396—84 1.5.1.3 TOCT 21650—76 4.1.3

TOCT 10446—80 3.9 TOCT 24597—81 4.1.3

T'OCT 10447—93 3.8 T'OCT 24704—94 IIpunoxenue 7

T'OCT 10994—74 1.3.1 TOCT 26155—84 1.5.1.3

T'OCT 12344—88 3.1 I'OCT 28243—96 IIpunoxenue 7

T'OCT 12345—2001 3.1 T'OCT 28473—90 3.1

5. OrpanuyeHne cpoka AeACTBHS CHATO MO NMPOTOKONy Ne 5—94 MekKrocyaapcTBEHHOr0 COBEeTa MO CTaH-
JapTusanuu, MetpoJorun u ceprudpukamuu (MYC 11-12—94)

6. NUSJAHUE (moab 2003 r.) ¢ ViameHennem Ne 1, yreepxknennsiM B anpeie 1995 r. (MYC 5—96)
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