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HOPMBI [TOXKAPHOM BE3OITACHOCTU

KABEJIX U TPOBOJA DJIEKTPUUYUECKHE.
Iloka3aTenu noxxapHoii onacHocTu. MeToabl MCTIBITAHUI

CABLES AND WIRES ELECTRICAL.
Indexces of fire hazard. Test procedures

/Mama esedenun 1998—01—01
1 OBJIACTb IPUMEHEHUA

1.1 Hacrosiie HOpMBI ycTaHaBIMBAIOT 00IIMe TpeOOBaHMS MOXKAPHOH 0E30MaCHOCTH U METO/IbI UCTIBITAHNI
JNEKTPUUECKHUX Kabesael 1 IpPOBOIOB.

1.2 Hacrosmme HOpPMBI paclpoCTpPaHSIOTCS Ha Ka0enu M NpoBoja HampshkeHHeM 10 35 kB,
npesHa3HaYeHHbIE JJIS TPOKIIAAKH B KaOEIbHBIX COOPY>KEHUSIX M OMEIICHUSX.

1.3 TpeboBaHus HACTOSIIMX HOPM SIBIISIOTCS OOS3aTENBbHBIMH JUISl BCEX IOPHIMUECKUX M (PU3UUESCKHX JIHIL,
OCYIIECTBIISIIONINX CBOKO JIESITEIHLHOCTh Ha TeppuTopuu Poccuiickoit dDeaepainu, HE3aBUCUMO OT HX (OpM
COOCTBEHHOCTH M BEZIOMCTBEHHON TTOAYNHEHHOCTH.

1.4 Hacrosmzie HOPMBI JOJDKHBI MPUMEHSATHCA: NPH IIOCTAaHOBKE Kabeled W MPOBOJIOB Ha MPOU3BOJICTBO
(ompeneneHre TOKOBPEMEHHBIX XapaKTEPHUCTHK IIOKAPHOH OMACHOCTH NPOBOIAT TPH  KBATHU(HUKAIIOHHBIX
WCTIBITAHUAX); TPH pa3padOTKe MEXIYHAPOAHBIX, MEXKIOCYIApCTBEHHBIX CTAHIAPTOB M TOCYIapCTBEHHBIX
cranaapToB Poccuiickoit deneparyu, CTaHIAPTOB HAYYHO-TEXHHMYECKUX W HHXKEHEPHBIX OOIIECTB, OTPACIEBBIX
CTaHJApTOB, CTAHJAPTOB IPEANPHUITUN, TEXHUUECKUX YCIOBUM, TEXHOJIOTMYECKON JOKYMEHTAIH, HOPM, IPaBUII U
JPYTUX HOPMAaTHUBHBIX JTOKYMEHTOB;

IIPY M3TOTOBJICHUH M POBEJICHUH CEPTU(HUKAIMOHHBIX HCIIBITAHUI.

1.5 Hacroste HOpMBI HE PacpOCTPAHAIOTCS Ha KaOeJu U ITPOBOAA, IPEeJHa3HAUYCHHBIC IS IPOKIAIKH MO
BOJIOH, a TAK)K€ MACJIOHATIOIHEHHBIE, [a30HAIIOHEHHbIE, 0OMOTOYHbIE M HEM30JIMPOBAaHHbBIE KaOeI! 1 POBO/A.



2 HOPMATHUBHBIE CCBUIKHA

B HacTosieM HOpMaTHBHOM JIOKYMEHTE UCIIOJIb30BaHbI CCHIIKH Ha CJIEAYIONINE CTaHIapThI:

I'OCT 12.1.004—91 CCBT. Iloxapnas 6e3onacHocth. O0IIMe TPeOOBAHUS.

I'OCT 12.1.005—88 CCBT. O0mue caHuTapHO-TUTHEHUYECKUE TPEOOBAHUS K BO3IyXy paboUeii 30HbI.

I'OCT 12.1.019—79 CCBT. DnexrpodezonacHocTs. O0mue TpeOoBaHNS 1 HOMCHKIIATYPa BUIOB 3aIUTHI.

I'OCT 12.1.044—89 CCBT. IloxapoB3pbIBOOIIACHOCTh BEIIECTB H MarepuaioB. HomeHkmatypa
MOKa3aTesel ¥ METObI X OTPEICICHNUSI.

T'OCT 464—79. 3a3zemiieHust U CTAIIHOHAPHBIX YCTaHOBOK MIPOBOTHON CBSI3U, PAAHOPEICHHBIX CTAHIIHA,
PaIHOTPAHCIAMOHHBIX Y3JIOB MPOBOAHOTO BEUIAHUS M AHTEHH CHCTEM KOJUIEKTHBHOIO NpPHEMa TEJICBHIICHHUS.
HopMmel conpoTuBiieHus!.

I'OCT 10345.1—78. Martepuansl 3I€KTPOU30ISALMOHHBIE TBEepAble. MeTon OIpeAereHUus CTOMKOCTH K
JIEWCTBHIO 3JICKTPUYECKOH JyTH MAJIOTO TOKA BEICOKOTO HANPSDKEHUSI.

I'OCT 12176—89. Kabenu, npoBoja u HYpbl. MeTOABI MPOBEPKU HA HEPACTIPOCTPAHCHHUE TOPCHHUS.

T'OCT 12423—66. [TnacT™Macchl. Y CIOBUS KOHAMIIMOHUPOBAHUS U UCTIBITAHUI 00pa3oB(mpob).

I'OCT 18321—73. CraTucTH4ecKHii KOHTPOJIb KayecTBa. MeTOoAbl CIIy4aifHOro 0TOOpa BHIOOPOK LITYYHOMH
MPOTYKIUH.

HIIB 01-93. [IpaBmia noxapHoii Oe3omacHocTH B Poccuiickoit @enepartui.

3 TPEBOBAHUSA K HOPMATHUBHBIM JTOKYMEHTAM HA KABEJIN U ITPOBOJIA

3.1 CopmepxaHue CTaHOApTOB, TexHWUecknX ycioswit (TVY), TEeXHHMYECKMX pETJIAMEHTOB, IOTOBOPOB,
KOHTPAKTOB, HOPM, NPaBWJI U JAPYTMX HOPMAaTHBHO-TeXHWYeCKHMX AoKymMeHTOB (HTJI) MOMKHO COOTBETCTBOBATH
TpeOOBaHMSIM HACTOSAIINX HOPM.

3.2 Cragmaptsl, TY u gpyrue HT[ momxHBI comep:kats pasmen «TpebdoBaHUS MOXapHOH 0€30MacHOCTHY,
KOTOPBIH pa3MeInaioT rnocie paszaena «Texanaeckue TpeOoBaHms».

3.3 B HOpMaTuBHBIX MOKYMEHTaX JOJDKHBI OBITH yKa3aHBl KJIACCHI IOXAPHOW OIACHOCTH Kabenel u
IPOBOJIOB, ONpe/eIIeMble B COOTBETCTBUHM C Ta0I. 1.

3.4 B HOpMaTHBHBIX JIOKYMEHTax JOJIKHBI OBITh MPUBEICHBI TOKOBPEMEHHBIE XapaKTEPHCTHKU IMOKapHOIt
OIIaCHOCTH, OMpEAEIsAeMbIE B COOTBETCTBHU C Pasl. 5.

4 KJIACCHU®UKAIMA KABEJEW W TPOBOJIOB 110 TOKA3ATEJSAM ITOXAPHOM
OIMACHOCTH

4.1 Knaccel mokapHOH OMacHOCTH Ka0enei v pOBOIOB JOKHBI COOTBETCTBOBATH YKa3aHHBIM B TaOII. 1.

Ta6muma 1
Ilokazarens noxapHou Merog O6o3naue Hue Kpurepuii orieHkn Benuuuna KpUTEpUsL
OTIACHOCTH onpezeneHus (Kox) OIICHKH MOKa3aTesI
[IOKa3aTels [10’KapHOM OIACHOCTU
H0KapHOU
OMaCHOCTH
1 2 3 4 5
1. Ilpenen pacmpoc TpanHeHus m. 5.1 IMPIro 1 Jnuna cropesuret < 50,0
TOpeHHs OJMHOYHBIM KabeieM IMPI'O 2 (oOyrnuBIeiics) yactu >50,0
(poBOIOM) oOpaszma kabenst (mpoBona),
MM
2. Ilpenen pacmpoc TpaHeHus I. 5.2 IPITI 1 Jnuna cropesuieil < 2,5 no kateropuu A
ropeHus IIy4KOM ITPITI 2 (oOyrnuBIeiics) yacTd > 2,5 mo xateropuu A, HO
Kabenei(mpoBoI0B) IIPTTI 3 oOpasa my4yKa kabens < 2,5
ITPT'TI 4 (mpoBoga), M o kareropuu B
> 2,5 no xareropuu B, HO <
2,5
o kateropuun C
> 2,5 mo karero puu C
3. Ilpenen moxa pocToiikoctH 1. 5.3 MIICT1 Bpemst 10 npo6Gost mzomsuuu >3,0
Kabe Js1 (mpoBoa) MIICT2 obOpazima  kabems(npoBoga)s >2.5

MIICT3 YCIIOBHUSIX 10Xapa, 4 >2,0
IIICT4 >1,5



MIICTS5 >1,0

MIICT6 >0,5
MIICT7 <0,5
4. Tloka3aTenb KOp pO3HOHHOM 1. 5.4 IIKA 1 Kucnotnocts  Bom  Horo (4,0
aKTUB  HOCTU  TPOJYKTOB pacTBOpa ra 3000pa3HbIX IPO
ropeHus kabens(poBosa) JIYKTOB TropeHus o0 pasua
Marepuana kabens (mpoBoza),
pH.

VYaenbHas MpoOBO AUMOCTh < 5,0-107
BOJIHOTO pacTBopa, CM/M

[IKA2 To xe <4,0
>5,0-107
5. Tloka3zaTenb TOK CHMYHOCTH II. 5.5 IITIIM 1 OtHomenne koiau  dectsa > 120,0
MPOAYK TOB TOPECHHSA MOIHN I[ITIIM 2 mojuMepHo To Marepuana < 120,0
MEpHBIX MaTepHa JIOB Kabems I[TIIM3 000 moukn kabemsa(mpo Boma) <40,0
(ipo Bozia) IITIIM 4 K eIMHUIIC obwrema < 13,0

3aMKHYTOT'O TPOCTPAHCTBA, B
KOTOPOM 00pa3yro muecs npu
TOpEHHH Marepuasia ra3oo0
pasHble IPOIYKTHI BBI3BIBAIOT
ru6ens50 %  IMOJOIBITHBIX
JKUBOTHBIX  (MPH  BPEMEHHU
skcro3uruu0,5 1), /m®

Ipumeuanue — Kareropuu roproueit 3arpy3xu «Ay», «B» u «C»-no 'OCT 12176.

4.2 Tlo pe3ynbTaTaM WCHBITAHUN M OMpEIENIEHUs COOTBETCTBYIOIIErO MOKa3aTelisd MOXKapHOW OMacHOCTU C
MOMOIIBI0 Tabi. 1 kabero (MPOBOAY) MPUCBAMBACTCS KOJI MOKA3aTels MOKAPHOW OMACHOCTU, KOTOPBI COCTOMT M3
OykBeHHO-IIPpoBOoro 0003HaueHHWA. bBykBeHHoe 0003HaueHHEe KoOJa TIOKA3aTeNsl IIOKapHOW OMacHOCTH
mpeJcTaBiIsieT co0oil ab0OpeBHMATypy OT HAWMEHOBAHHS COOTBETCTBYIOIIEIO ITOKAa3aTels MOXKapHOW OMAacHOCTH
kabens (mpoBona). LludpoBoe oOo3HAUeHHE KOAa IMOKas3aTels MOKapHOH OMAaCHOCTH COOTBETCTBYET BEIHMYUHE
(mnama3oHy) OKa3aTels HOXKapHOU OMTAaCHOCTH.

B o0o3HaveHUM Kiacca MOKapHOH OMACHOCTH IEPBBIM IOKa3aTeleM CTaBHUTCS IMpeleNl paclpoCTpaHECHUS
roperns (01 wmu 02 1 kaOeNBHOTO HW3MENHs, UCTIBITAHHOTO OAWHOYHO, win [11—I14 mis xaGenpHOTO H3IEeNHs,
WCIBITAHHOTO TIyYKOM), BTOPHIM — TIpeleN MOXKapOCTOMKOCTH, TPETbUM — TOKa3zaTelb KOPPO3UOHHOM
aKTUBHOCTH, YETBEPTHIM — MOKa3aTelb TOKCUYHOCTH.

Tpumep xnaccupurayuonno2o 0603HAUEHUL:

01.5.2.3;112.7.1.4.

5 METO/IbI UCIIBITAHUI

5.1 METOJ UCITIBITAHMSA ITO OITPEAEJEHUNIO ITPEJIEJIA PACITPOCTPAHEHUSA I'OPEHUS
OJIMHOYHBIM KABEJIEM (ITPOBO/IOM)

5.1.1 WcupiTaHus 1O ONpENeNICHUI0 Ipeea pacipoCTpaHeHHsI TOPSHUS OJWHOYHBIM KabereM (IpoBOIOM)
npoBoAAT B cootBeTcTBUU € 4. 2 [TOCT 12176.

5.2 METOJ HCIIBITAHUSA 1O OIPEJAEJEHUIO MTPEJAEJIA PACITIPOCTPAHEHWSI TOPEHUS
MMYYKOM KABEJIEH (ITPOBOJIOB)

5.2.1 HcnblTanus 1O ONpENeNeHUIO Ipenesia PaclHpOCTpaHEHUs TOPEHMsl My4KoM Kabenel (IpoBOJOB)
npoBoAT B cooTBeTcTBUH ¢ 4. 3 [OCT 12176 co cnenyromumMy U3MEHEHHAMHU.

KaGernu (poBojia) CyMMapHBIM CEYEHHEM TOKOIPOBOIAIINX XKHUJI 35 MM” M MeHee 3aKpeIUIsoT 6e3 3a30pa Ha
nepeaHel CTOPOHE JIECTHHUIIBI, TO €CTh CO CTOPOHBI BO3JEHCTBHUS TOPENKH, B HECKOJBKO CJIOEB, IPH 3TOM Kabenn
(TIpoBO/Ia) TODKHBI COMPUKACATHCS APYT C APYTOM.

Kabenu (mpoBosia) CyMMapHBIM CEUEHHUEM TOKOTIPOBOISAIINX KU Oomee 35 MM? TIPUKPEIUISIOT K JIECTHULIE C
3230pOM MEXJTy HUMHU B CBETY, PaBHBIM TIOJIOBHHE HApYKHOTO TuameTpa kabens, Ho He Oomnee 20 mM. Ecam obmiast
muprHa obOpasma mpeBbicHT 300 MM, TO KabOenw 3aKperuIsioT, WCIOJB3ys 00 CTOPOHBI JISCTHWIIBI: CHadYala
3aIOJTHSAIOT MIEPETHIOI0 CTOPOHY, 3aTEM — LIEHTP 3aJHEI CTOPOHBL.

DJeMeHTaMM TOPEINKH ABISIOTCS 242 Kpyriblx oTBepetust auamerpom (1,5+0,5) mm.



5.3 METOJA HMCHBITAHMsI 1O OHNPEIEJEHUIO MPEAEJA MMOKAPOCTOMKOCTH
KABEJIEM 1 ITPOBOJOB

5.3.1 Or6op u moAroTOBKa 00pa3UOB /sl IPOBeAEHUs] HCIBITAHUI

5.3.1.1 OOpa3upl kabeneil (MPOBOJOB) HE JOJDKHBI HMMETh IOBPEXICHUH (pa3pbIBOB, B3IYyTHI)
M30JIIIMOHHBIX M 3aIIUTHBIX 000JI0YEK.

5.3.1.2 [ns ucmplTaHUH TOATOTABIMBAIOT 5 00pa3moB kabens (mpoBoxma). JlnmHa oOpas3ma MOJDKHA OBITH
paBHa (1200+5) mM. C 060ux KOHIIOB 00pa3ioB Ha yyacTkax mmuHOH (100£5) MM ymamsaror obonouky. Ha omHom u3
KOHIIOB TOKONIPOBOJSIINX >KHJI CHUMAIOT H30JIALHUIO, TOKOIPOBOISIIINE KWIbl OOBEAMHSAIOT MapaiieIbHO B JBE
paBHBIC TPYIINBI M MOATOTABIMBAIOT IS MOJKIIOYCHUS K WCTOYHWKY NHUTaHMA. Eciam kabenp MMeeT HedeTHoe
KOJIMYECTBO TOKONPOBOMSIINX JKHJ, TO OJHA M3 TPYII COJEPKUT Ha OAHY XKWy Ooipuie. Ha apyrom koHie
o0pasiia TOKONPOBOASAIIME >KHJIBI JOJDKHBI OBITH pa3BelieHbl B CTOPOHBI Ul TPEJOTBPAIEHUS KOPOTKOTO
3aMBIKaHHS MEXKTy HUMHU.

5.3.1.3 TloaroToBneHHbIe B COOTBETCTBUU C M. 5.3.1.2 00pa3sisl BBLAEPIKUBAIOTCS Nepes UCIBITaHUEM IpU
temneparype (23+5)°C B TeueHue 3u.

5.3.2 UcnbITaTe/bHOe 000pyAOBaHME M CPeCcTBA U3MepeHui

5.3.2.1 VYcraHoBka AJs MPOBEACHUS MCIBITAHHM JODKHA COCTOSITh M3 Ta30BOH TOPENKH, YCTPOMCTBA,
MOJJIEP)KUBAIOIIETO0 00pasel] B MpPOLIECCE HCIBITAHUS, U BBICOKOBOJIBTHOTO HCTOYHHMKA MHUTAHHUS NEPEMEHHOTO
HanpsKeHus, yactoroit 50" I'm.

5.3.2.2 [omyckaeTcs HpPOBOAWTH HCIBITAaHHUS C ITOMOIIBIO HCTOYHHKA ITOCTOSHHOTO HANpPSDKCHUS TIPH
HaIpsDKEHUH, PABHOM aMIUIUTYJHOMY 3HAUEHHIO IEPEMEHHOTO UCITBITATEIbHOTO HANPSKEHHS.

VlcTouyHMK TUTaHWA TPUCOCTUHAIOT K HCHBITYEMOMY 00pasily depe3 3alluTHOE YCTPOICTBO C TOKOM
cpabatbiBanms He Oonee 0,1 A.

5.3.2.3 McroyHWKOM TEIUIOTHI CIYXHT TpyOdaTas ra3oBas Topenka, uMeromias Ha mmmHe 610+£2 MM 61
otrBepctue auamerpom 1,8+0,1 MM u obecrieunBaroniasi OJHOBPEMEHHBIH H PaBHOMEPHBIN HPOTpeB Bcell paboueit
MOBEPXHOCTH KaOedapHOro u3zaenus. sl KOHTPOJS TeMIepaTrypbl XpOMeb-aJIIOMENEBBI TepMOAIEKTPHYCCKUI
npeoOpa3oBaTenb MOMEUIAIOT B IUIaMsl ra30BOW ropeikd Ha paccrosHuu (75+£2) mm ot Hee. Kiacc TouHOCTH
BTOPUYHOI'O PUOOPA /IS PErHCTPALIUK TEMIIEPATyphl J0JDKEH ObITh He Hinke 0,5.

Pacxoj raza u Bo3ayxa JOJDKEH ObITH OTPEryJHpPOBaH Tak, 4TOOBI TeMIepaTypa IulaMeHH Ha BbicoTe (75+2)
MM coctaBisia oT 750° mo 800°C. PexoMmeHayeTcs NMPUMEHATh NMpomaH. BmecTo mpomaHa MOXHO HCIIONIB30BATh
TaK)Ke IPUPOJIHBIN ras.

5.3.2.4 TlonnepxuBarouiee yCTPOWCTBO COCTOUT U3 YETHIPEX 3aKHMOB, PACIONIOKEHHBIX APYr OT Apyra Ha
paccrossHnu  (300+5) MM TO3BOJSIONIMX TOPH3OHTAIBHO 3aKpemuTh oOpasel] B Ipoliecce HcmblTaHus. Bcee
METANTMIECKUE YACTH HOAJEP)KUBAOIIETO YCTPONHCTBA IOJKHBI OBITh 3a3€MIICHBL.

5.3.2.5 VcnpiTaHus JOIKHBI MIPOBOTUTECS B KaMepe C CUCTEMOU BEHTIIIAIMH, 00CCIICYHBAIOICH yIaIeHUE
MPOJYKTOB TOPEHUSI.

5.3.3 Ilopsinok NpoBeIeHNUs UCTILITAHUM

5.3.3.1 Hcneitanus mpoBOAAT B 3aMKHYTOM oOBeme mpu Temmeparype oT 10 mo 35°C, oTHOCHTENBHOI
BIaKHOCTH Bo3ayxa oT 40 1o 80 %.

5.3.3.2 O6Opazen kabens (IpoBojaa), MOATOTOBICHHBIA K HCIBITAHUAM 10 mir. 5.3.1.2, 5.3.1.3, 3aKkperisroT B
MOJICP’KUBAIOIIEM yCTPOIMCTBE TOPH30HTAIBHO, MAapaJIebHO Ta30BOM ropenke. HrkHsS mMoBepXHOCTH obOpasma
JIOJDKHA HaXOAWTHCS HaJl TOPENIKOM Ha paccTOsTHUM (7545) MM.

5.3.3.3 HcnsiTyembliit obpa3selr] JOHKEH pacroyiaratbCs TaK, YTOOBI KaK MOXKHO OOJIBbINE KW C Pa3HBIMU
MOTEHIMAIaM1 HAXOJMINUCHh B TOPH30HTAIHFHOM MJIOCKOCTH C MHHUMAIIBHBIM yIalIeHHEM OT IIAMEHU TOPENIKH.

5.3.3.4 OOpazen MOAKIIOYAIOT K WCTOYHUKY MUTAHHUS W TIOJAIOT HOMHUHAIBHOE HAIPSHKCHHE. 3a)XKHUTaloT
ra3oBYI0 CMECh TOPENKH M (UKCHPYIOT BpeMs IO CpadaTbIBaHHs YCTPOWCTBA 3aIIMTHOTO OTKIIOYCHMA. [lmams
ra3oBOH TOPENKM M UCHBITATENFHOEC HANPSHKEHUE JOJDKHBI OBITh MPWIOKEHB K 00paslly HEMpephIBHO [0
cpabaTbIBaHUs YCTPOICTBA 3aIIUTHOTO OTKIFOYCHUS.

B mpomecce wcnbITaHWS HaNpsDKEHHE Ha 00pasle JOMKHO TOANCPIKUBATHECS PAaBHBIM HOMHHAIBHOMY
3HAYEHUIO HCIIBITYEMOTO 00pa3ia KaOeIbHOT'O U3ICIIHSL.

5.3.3.5 Ucnbrranust mo m. 5.3.3.1—5.3.3.4 HE0OXOIUMO TPOBECTH C KAXKABIM K3 ISATH ITOATOTOBICHHBIX
00pasIos.

5.3.4 Ouenka pe3yJibTaTOB

5.3.4.1 TIpenen moxapoCTOWKOCTH Kabens (MpoBoJa) OMPENLIIAIOT KaK cpeaHee apupMeTHIECKOe 3HAUCHUH
BpEMEHH, MTOJTYICHHBIX TIPH MPOBEIEHUH IISTH UCTIBITaHUH 110 . 5.3.3.1—5.3.3.5.



54 METOJ MHCHBITAHHUA 110 OHNPEJEJEHMNIO ITOKA3ATEJISA KOPPO3PIOHJ-IOI>1
AKTHUBHOCTHU TA30O0BPA3HBIX INIPOAYKTOB TI'OPEHUSA MATEPHUAJIOB KABEJIIEU U
IMPOBOJ0OB

5.4.1 OT60p u NMOAroTOBKA 00PA3LOB A UCIBITAHMIA

5.4.1.1 Ing npoBeneHUs WCOBITAHHUS MTOATOTABIMBAIOT TpH HpoOsl mo (1000£10) Mr, cocTosAmuX U3 cMecH
(parMeHTOB MarTepuana H3OJAIMHA W TOPIOYMX 3alIUTHBIX IOKPOBOB KaOENBHOTO W3AEIHSA, VI KOTOPOTO
MPOU3BOIAT ONPEEICHNE KOPPO3NOHHON aKTUBHOCTH Ta30B, BBIACISAIOMINXCS TIPH TOPCHUH.

5.4.1.2 BecoBoe cooTHOIICHNE MaTephaa 0OOIOYKH, W30JIAINN W 3aIIUTHBIX ITOKPOBOB B Mpode ITOIHKHO
OBITH PABHO BECOBOMY COOTHOIICHHUIO 3TUX MaTEPHAJIOB B €AWHUIIE IUTMHBI Kabemst (IpoBoa).

5.4.1.3 Pa3zmeps! pparMeHTOB MaTEpHAJIOB AJIsl HCTIBITAHUI JIOJDKHBI OBITH paBHBI (2,5+0,5) MMm.

5.4.1.4 Marepuansl NOATOTOBJIEHHBIX NPOO Mepe] MPOBEACHUEM HCIIBITAHUI JTOJDKHBI OBITH BBIZEP)KaHbI B
TedyeHue 164 npu temnepartype (23+2)°C u oTHOCUTENbHOM BiaxHOCTH (5045) %.

5.4.2 UcnpITaTebHOE 000pYAOBaHNE U CPEACTBA U3MePeHu

5.4.2.1 HcneiTatenbHas yCTaHOBKA (B JalbHEHIIEM — YCTaHOBKA) JOJDKHA COCTOSTH M3 TpyOuaToil medw,
IMOKMX COCAMHUTENBHBIX TPYOOK, CTEKISIHHOW TPYOKH, JIOJOYEK, YCTPOWCTBA JIsl BBEACHHS JIOJOYKH B 30HY
HarpeBa, ycTpoicTBa ajisi 6apOOTHpOBaHUSI Ta30B, YCTPONCTBA Ui MOJAauu Bo3ayxa U cpeiacTB muaMmepeHuit (CH).
CxeMbl YCTaHOBKH U €€ COCTaBHbIE YaCTH MPUBEACHBI Ha puc. 1—3.

5.4.2.2 TpyOuaras neub (puc. 3, a) AOJDKHA UMETh 30HY HarpeBa aauHON oT 400 10 600 MM, BHYTpEHHHMIA
IMaMeTp KOTOpoil nomkeH OBITh paBeH oT 40 mo 60 mm. TpyOuaTas meds HOIDKHA UMETh PETYIHPYEMYIO CHCTEMY
3JIEKTPOHArPEBa, TIO3BOIIIONIYIO CO3IaBaTh B 30HE HarpeBa temrmeparypy He meHee 1000°C*.

5.4.2.3 'nOkue coennHNUTENBHBIE TPYOKN TODKHBI 00ECIIEYNBATH TEPMETHIHOE COEANHEHUE BCEX COCTABHBIX
yacTtell ycTaHoBku. [mOkme T1pyOkm [0 (puc. 3, a), MpUMEHsAEMBbIC Ui COCOUHEHHUS CTEKITHHONH TpyOKu 7 C
cocyaamu Juia 6apOOTHpOBaHMS Ta3oB [/, a Takke TPYOKH AJSI COCAMHEHMS 3THUX COCYAOB JIOJDKHBI OBITH Kak
MOXHO KOpOYe.

* 3mech W nmanee TpeOOBaHUS K COCTABHBIM YacTSM YCTAaHOBKM OTHOCSITCS KO BCEM TPEM BO3MOXKHBIM
BapHaHTaM.

5.4.2.4 CrexnsanHas TpyOka 7 (puc. 3, a) moypkHa OBITh OTHEYNOpHOH. Ee BHYTpeHHMI AHuaMeTp T0JIKEH ObITh
oT 32 1o 45 mM. BHemHuil nuaMeTrp CTEKJISHHONH TPyOKM IOJDKEH OBITh MEHbIE BHYTPEHHETO AWaMeTpa 30HBI
Harpesa TpyoOuaroil meun Ha 2—35 MM. CTeKiIsiHHas TpyOKa JODKHA BBIXOAUTH 3a MPEAeIsl KaXI0H U3 CTOPOH 30HBI
HarpeBa TpyO4aToi reun Ha BeauIuHy L:

— y BxogHoro otBepcTust 60 MM (L 200 mm;

— y BeIxonHOTO oTBepetust 60 mm (L ( 100 mm.

5.4.2.5 Jlogoukn i moMeIIeHHsI MPOO MOJDKHBI OBITH BBHINOJHEHBI M3 KBaplEBOTO cTekna, dapdopa uin
JpYroro KepaMHYecKOro MaTepHaia, BBIICPKHMBAIOIIETO 0e3 paspylIeHUs TeMIIepaTyphbl, CO37aBacMble B 30HE
HarpeBa TpyOuatoi meuu mo 4.4.3.3. Jlogouku DOMKHBI MMETh CIEAYIOIIHe pa3Mepsl: JmuHa oT 45 mo 100 mm;
mmpuHa ot 12 10 30 MM;

rryouna ot 5 1o 10 mm.

[IpoduibTpoBaHHBIN ¥ MPOCYIIEHHBIH BO3AYX

PucyHok 1 - YeTpiicTBO A1t BBEIEHUS JIOAOYKH B 30HY HarpeBa TpyoUuaTol nedn



1 - mOCTOSTHHBIE MarHUTHI; 2 - CTEKIITHHAS K0JI0a; 3 - TNIATUHOBASI MPOBOJIKA; 4- TepMomapa; 5 - YIIOTHSIOIIAS
MpOKIIaaKa; 6 - mpoba; 7 - J0J04Ka;
8 - crexisgHHAs TPYOKa; 9 - TpyOUaras neupb

Pucynok 2 - Cocya-cMecuTelb

YcTanoBka JJTA OTIPEACIICHUSA KOppOSHOHHOﬁ AKTUBHOCTH Ira30B



Pucynoxk 3
a - BAPMAHT C M0Ja4eH OYMIIIEHHOTO U 00€3BOKEHHOTO CKATOr0 BO3AyXa M3 OaJuIOHA Yepe3 PpenpoayKTop
1- 6aJIIoH C CKATBIM BO3IYXOM; 2 - PEIyKTOp; 3 - pacxomoMep; 4 - UTONBYATHINA KJIamaH; 5 - Tepmorapa; 6 -
YCTPOMCTBO /I BBEACHUS JIOJIOUYKH B 30HY HarpeBa TpyOuaToi neun; 7 - cTekIsHHAsA TpyOKa; 8 - TpyOuaTas neds; 9
- Toytouka ¢ npoboit; 10 - rubkue TpyOsI; 11 - cocynsl - cMecuTenu

0)

0 - BapuaHT ¢ MOAaYeH CKATOTO BO3yXa Yepe3 PeIyKTOp ¢ MPOMYCKaHUEM €To Yepe3 (GHIBTP OUYUCTKU U
BJIarOTIOTJIOTHTEIB:

1 - peripotykTop; 2 - GUIBTP OYUCTKH HA OCHOBE aKTUBHPOBAHHOTO YTJIS; 3 - BJIATONIOTJIOTUTENb HA OCHOBE
CHJIMKaress; 4 - pacxozoMep; 5 - HTOJIBYATHIN KiIamnaH; 6 - TepMonapa; 7 - ycTpOWCTBO JUIsl BBEJICHUS JIOJOUKH B
30HY HarpeBa Tpy0O4aToii meuu; 8 - CTeKIsIHHAS Tpy0a; 9 - Tpybuaras meusp; 10 - mogouka ¢ mpoboif; 11 - rudkue

TpyOKu; 12 - cOCyIbI CMeCUTEN!

B - C HATHETaHMEM BO3yXa U3 IIOMEIIEHIS Ja00opaToOprH P MMOMOIIH KOMIIPECCOpa U MPOIyCKaHHUEM eTro
MIPEIBAPUTEIHLHO Yepe3 PUIbTP OYMCTKU M BIArOMOTIOTHTEb!
1 - GUIBTp OYMCTKY HA OCHOBE aKTUBUPOBAHHOTO YTJIs; 2 - BIArOMOTIIOTUTEIh HA OCHOBE CHIIMKAreIs; 3 -
pacxonomep; 4 - UTOJILYATHIN KiIamnaH; 5 - TepMonapa; 6 - ycTpoicTBO AJisi BBEACHUs JIOIOUKHU B 30HY Harpesa



TpyOUaroii meun; 7 - CTEKISIHHAA TPYOKa; 8 - TpyOuaTas nedp; 9 - g1o04ka ¢ mpoooit; 10 - rubkue Tpyokwm ; 11 -
cocyabl-cmecurenu; 12 - komrpeccop

5.4.2.6 B cocraB ycrtpoiicTBa JuIsi BBeIEHHMs JIOJOYKH B 30HY HarpeBa TpyO4arol meuu (B janbHeWIIeM —
YCTPOMCTBO) JIOJKHBI BXOJIUTh:

CTEKJISIHHAsI Koj10a 2, /JBa MOCTOSIHHBIX MarHuta /, IUIaATHHOBas MPOBOJIOKA 3, YIUIOTHSAIOIIAS TPOKJagKa 5
(cm. puc. 1).

CrexnsHHas Koj0a JOJDKHA UMETh TPH BBOJAA: JUISl MOAA4YM BO3/yXa, JUI BBEACHHS TEPMOIJIEKTPUUECKOTO
npeoOpa3oBaTes, JIsl COSAMHEHUSI CO CTEKJISTHHOM TpyOKOii, IoMeriaemMoii B 30Hy HarpeBa TpyOuaToil meuu (CM.
puc. 1). CrexnsHHas Koyb6a JODKHA MPU MOMOIIN YIUIOTHSIOIIEH NMPOKITAAKH MJIOTHO OAEBATHCS HA CTCKIITHHYIO
TPYOKy.

Y CTpOHCTBO AOMKHO TIO3BOJIATE BBOJUTH JIOAOUKY C IIPOOOI B 30HY HarpeBa TpyO9aToi medn.

[TnaTHOBYIO MPOBOJIOKY YCTPOMCTBA JOMYCKAETCsl 3aMEHNTH Ha MIPOBOJIOKY U3 HEPXKABEIOIIEH CTaH.

5.4.2.77 VYcrpoiictBo st 0apOOTHpOBaHHS Ta30B JODKHO COCTOATH M3 JBYX CTEKISTHHBIX COCYHOB-
CMecHTeNlell, B KaXKIBIH M3 KOTOPHIX JOIDKHO OBITh BiamTo 1o 450 mur Bomel (cM. puc. 2) ¢ mokasareneM pH B
npezenax ot 5 10 7 ¥ yaenbHo# npoBoauMocthio He MeHee 1,0 (Cvm/M.

BricoTa cMeIMBaHus B KaX 10 MpoOupke Mo/vkHaA cocTaBiaTh oT 100 1o 120 MM (cM. puc. 2).

5.4.2.8 YcrpoiictBo s nojayn Bo3ayxa (B JaJIbHEHIIEM—YCTPOICTBO) JOJDKHO OOECIeunBaTh €ro
HarHeTaHue B CTEKISHHYIO TPyOKy, YCTaHOBJEHHYIO B TpyOuaroil meun. Pacxon Bo3ayxa B CTEKISSHHOM TpyOke
JIOJDKEH cOcTaBisiTh OT 15 no 30 n/4 B 3aBUCHMOCTH OT BHYTPEHHETO JMAaMETpa 3TOH TPYOKH, YTOOBI CKOPOCTh
BO3JYIIHOTO [IOTOKA B Heil Obita paBHa (200, 1) mm/mm?/a.

Pacxon Bo3nyxa P, n3MepeHHBIH B JI/4, HEOOXOIMMO BBIYUCIIITE 110 CIEAYIOMEMY YPaBHEHHIO:

P=10,0155 D’,

rne D— BHYTpEHHUI qUaMeTp CTCKIITHHON TPYOKH, MM.

Pacxon Bo3zmyxa B yCTPOHCTBE JOJDKEH PETYIMPOBATHCS IPH MOMOIIHM poTaMeTpa. Bo3myx, UCTIONb3yeMbli
IpU TIPOBEJICHUH WCHBITAHUH, TOJDKCH OBITh OYMIICH M O0E3BOXKEH NPH MOMOIIM CIIEHHUANbHBIX (HIBTPOB U
BJIaronorjioTuteneid. s O4MCTKU BO3/lyXa MOXKET ObITh MCIOJIB30BaH (DUIIBTP HA OCHOBE aKTUBHPOBAHHOTO YIJISL.
JlJ1st BaromnoromeHns MOYKHO MCIIOJIb30BaTh €MKOCTh ¢ CHilMKareneM. [t MpoBeJeHUs UCTIBITAaHUH JAOIyCKaeTCs
HCIIOJIb30BaTh 3apaHee OT(QHIBTPOBAHHBINA BO3IYX, COJICpIKalIMics B OamutoHax (puc. 3, a), CKAThli BO3AYX B
0aJioHax, KOTOPBIN JIOJDKEH M0JaBaThCsl B YCTAHOBKY Uepe3 PEAYKTOP, PUIBTP OYMCTKH U BJIATONOIIIOTUTEND (PHUC.
3, 6), BO31yX U3 1abOpaTOPHH, KOTOPBIH JOJDKEH HarHETaThCs B YCTAaHOBKY KOMIIPECCOPOM, TakXke depe3 QHIbTP
OYHCTKHU U BJIArOMOTIIOTUTENH (PUC. 3, B).

5.4.2.9 B xoMIUTEKT U3MEPUTEITHHBIX IPUOOPOB JTOJKHEI BXOIUTH:

— aHAINTHYECKUE BECHI ¢ IIeHOH enenus He Oonee 10 mr;

— MEpHHK KAIKOCTH C IICHOH neneHus He Oonee 10 mur;

— MOHOMED, AOIyCTHUMAas TTOTPEIIHOCTh U3MEPEHUH KOTOPOTo JI0iKHA ObITh He Oonee 0,02 exnnau pH;

— KOH/IyKTOMEp, OTHOCHTEIIbHAs MOTPEIIHOCTh U3MEPEHNIT KOTOPOTO 10JbKHA OBITH He Ooiee 0,5 %o;

— ceKkyHoMep c 1eHoit nenenus 0,1 c;

— H3MEPUTEIIb TEPMOIIAPHBIN, JOMYCTHMAas MOTPEIIHOCTh U3MEPEHUH KOTOPOro A0JDKHA OBITH He bosee 5 °C
IpH U3MEpeHMsIX B auama3zoHe Ttemmeparyp ot 700 mo 1000 °C. WM3mepurens TepMOMapHBIN TOJDKEH
KOMIUIEKTOBATbCSl TEPMOJJIEKTPHUUECKHM Ipeo0Opa3zoBaresieM (TepMONapod) B BapuaHTe, 3allUIICHHOM OT
BO3JICHCTBHSI KOPPO3MOHHO-aKTHBHBIX I'a30B.

5.4.3 Ilopsignok npoBeeHUs UCTIBITAHUMN

5.4.3.1 HcnpiTaHue 1O OMpeACeHUI0 KOPPO3HMOHHOW AaKTUBHOCTH Ta30B 3aKII0YaeTcs B TOM, 4YTO B
TpyOUaToil 1meun CXKUraeTcs yka3aHHOeE B 1. 5.4.1.1 KOIMYECTBO UCHBITHIBAEMBIX MaTepuanoB. ['a3pl, KOTOpbIe IpH
3TOM 00pa3oBaiuCh, Ipu 0apOOTHPOBAHMM PACTBOPSIOTCS B IUCTWUIMPOBAHHOM BOJE B COCYIaX-CMECHTEISX.
KucnotHOCTh MOTy4eHHOTO pacTBOpa OIpeenseTcsa MyTeM u3Mepenus ero pH u yaensHol NpoBOAUMOCTH.

5.4.3.2 B nomerieHny, rie NpoBOASTCS UCTIBITaHMSA, JOJDKHA TOAIEpKUBAThCs Temieparypa (23+10)°C. Oto
MOMEIIEHUE JJOJDKHO OBITh 000pPYA0BaHO CUCTEMOI ylalleHHsI TOKCHYHBIX ra30B. Bo BpeMs mpoBeieHns] NCIBITAHUH
crcTeMa yAaJeHHsI TOKCHYHBIX Ta30B JOJDKHA OBITh BKIIFOUCHA

5.4.3.3 [IpoOy, B3BEIIEHHYIO ¢ HMOTPENIHOCTHIO 10 10 Mr, HEOOXOAMMO PaBHOMEPHO PACHPENEITUT MO JTHY
JIOJJOUKH.

Pacxon Bo3myxa HEOOXOIMMO OTPETYIMPOBATh UTOJBUYATHIM KJIallaHOM poTameTpa a0 3HadeHus 0,0155 D’
(J1/9) ¢ AecCATHUNPOLEHTHBIM JOITyCKOM M IOAJCPKHUBATH HAa IIOCTOSHHOM YPOBHE B T€UCHHE BCETO SKCIIEPUMEHTA.
IIpn momomu TEPMOIIEKTPUUECKOTO TpeodpasoBaTeliss HEOOXOIUMO YCTAaHOBUTH M MOJAJEPKUBATH BO BpEMS
WCTIIBITaHUS B IIEHTPE 30HBI HAarpeBa CTEKISTHHON TpyOku 8 (cM. puc. 1) Temnepatypy, paBHyto (910£10)°C.

5.4.3.4 Jlonmouky ¢ mpo6oit HeOOXOAMMO TIOCTENIEHHO BBECTH B CTEKIITHHYIO TPYOKY B IIEHTP 30HBI €€ HarpeBna
MIPY TIOMOIITH TUTATHHOBOM MTPOBOJIOKH U IBYX HOCTOSIHHBIX MAarHUTOB (CM. puc. 1).

MoOMEHT BpeMeHH, Korja Jojouyka OyneT pasMmelieHa B OTOH 30HEe, HEOOXOIMMO CUUTaThb HavYaIoM
ucnblITanus. Bpemst npoBeieHust UCIBITaHUS ¢ pabOTON Ie4H ¥ NPOYBKOH BO3yXa JOJKHO COCTaBIATH 0,5 .



5.4.3.5 Tlo OKOHYaHWHM HWCHBITAHUS COJEPKUMOE IIBYX COCYIOB-CMECHUTENeH HEOOXOIUMO CIUTh B OJHY
CTEKJISTHHYIO €MKOCTh W JIOTIOJIHUTH TUCTHILTUPOBaHHOW Bomo# 10 oOobeMa 1000 mui. CTexstHHYI0 TpYyOKY mocie
yIaJeHUs U3 Hee JIOMOYKHA HeoOXoauMo o0xeub 1Mo Beell amuHe npu temneparype (950+5)°C B TpyOuaToii meun B
TE€4YEHUE 5 MHH.

5.4.3.6 dna wm3mepenms pH u ynempHOH mnpoBOogMMOCTH HeoOxoamMo OpaTe MmpoOBl M3 cocyma C
nonyseHHsIMA 1000 M1 pacTBOpa KOPPO3NOHHO-aKTHBHBIX Ta30B.

5.4.3.7 Usmepenue pH u ynenpHOH NPOBOAMMOCTH pPacTBopa KOPPO3MOHHO-aKTHUBHBIX Tra30B CIEIyeT
npoBoauTh Tpu Temieparype (23+10)°C nOHOMEpPOM M KOHIYKTOMEPOM B COOTBETCTBHHM C WHCTPYKIHSMH,
NpWJIaraeMbIMU K 9THM IIPHOOPaM 3aBOIaMH-U3TOTOBHUTEIISIMH

5.4.3.8 Ucnpitanus no mm. 5.4.3.2—5.4.3.7 HeoOXO0OMMO MpPOBECTH IIOCIEIOBAaTEIbHO C TPEMs
MOJITOTOBJICHHBIMU TI0 11. 5.4.1 1 mpobamu.

5.4.4 Ouenka pe3yJIbTATOB HCIIBITAHUIA

5.4.4.1 Tlocne npoBeneHUs TpeX MCHBITAHUH HEOOXOIMMO OIPEACINTh CpeAHee 3HaueHue rmokaszateins pH u
yAEIbHOM MPOBOJUMOCTH IO pe3yabTaTaM 3THX MCHBITaHUH. B ciaydae eciau pe3ynbTaTsl U3MEPEHHH B KaKIOM M3
OTBITOB OTJMYAIOTCS OT BBIYUCICHHBIX CPEJHUX 3HAUCHHMH COOTBETCTBYIOIIMX BeJMYMH Oojee uyeM Ha 5 %,
HEOOXOIMMO TIPOBECTH CEPHI0 U3 TPeX OMBITOB Mo mm. 5.4.3.2—5.4.3.7 ¢ moAroTOBIEHHBIMHU TPOOaMU W BHOBB
ONpEZeTINTh CcpenHue 3HaueHHs pH wu  ynenmpHON mnpoBomMMOCTH. OTH 3HAYCHHS MJOJDKHBI CUHUTATHCS
OKOHYATENbHBIMH PE3yJIbTaTaM1 HCIBITAHUH.

5.4.4.2 B cnyyae ecnu nonydeHHsle cpeanue 3HadeHus pH s 4,0, a yaensHoil npoBogumoctu Q < 5,0 107
Cwm/M, TO crieyeT cuMTaTh, YTO MaTepuaibl 000JI09eK U N3OJSIIUH UCIIBITYeMbIX Kabemnei (IpOBOAOB) OTHOCATCS K
KJIacCy HEKOPPO3HOHHO-aKTHBHBIX. [IpM mosydeHMM WHBIX CpeAHUX 3Ha4deHWil mokaszarens pH w ynenbHOH
MIPOBOIUMOCTH MaTepHajbl 000JI04YEK U H30JSIMU OTHOCAT K KJIACCY KOPPO3UOHHO-aKTHBHBIX.

5.5 METOJ MHUCHBITAHUA IO OIIPEJEJEHHUIO IIOKA3ATEJ/JSYI TOKCHYHOCTH
MMPOAYKTOB I'OPEHUA TOJIMMEPHBIX MATEPUAJIOB KABEJIEW 1 TPOBOJ1OB

5.5.1 HcnblTanus Mo ONpeaesieHHIo IToKa3aTeNls TOKCUIHOCTH MIPOAYKTOB FOPEHHUs MOJMMEPHBIX MaTepHaloB
o0oouek kabesel U mpoBoaoB npoBoasatT B coorBeTcTBruu ¢ [OCT 12.1.044.

5.6 METOJ HCHBITAHHUA IO ONPEAEJEHHIO TOKOBPEMEHHBIX XAPAKTEPUCTHK
MMOXXAPHOM ONMACHOCTH KABEJIEM U TPOBO/I0B

5.6.1 OT00p U NOAroTOBKA 00Pa3LOB A MCIBITAHMIA

5.6.1.1 OOpasupl kaGesieéi (IMPOBOIOB), OTOOpPAHHBIC IS HCIBITAHUI, HE TO/DKHBI UMETh OOpPBIBOB U
3aMBIKAaHUH TOKONPOBOISIINX XKHJ, a TakXKe BHIUMBIX IOBPEXICHHH (pa3pbIBOB, B3AYTHH) HM30ISALHUOHHBIX H
3aIUTHBIX 00osouek. Cpok XpaHeHHs KaOenel B YCIOBHSIX, YKa3aHHBIX B CTaHAapTax win TY, HE JOJKEeH
MPEBBIIATh TPEX MECSIIEB.

5.6.1.2 Jns ucnpITaHUN TOATOTABIMBAIOT HE MEHEE YeThIpeX 00pa3IoB Kademns (IIpoBoJa) OJHOW U TOHU ke
MapKe Kaxaoro, ;o (20£0,05) M.

5.6.1.3 Ha otHOM KOHIIE 00pa3oOB YCTaHABIHUBAIOT M 3aKPEILLIIOT B paboveM TOJI0KEHUH KOHIICBBIC 3aICTKH
Ha KKIYIO TPYIIY XKW, KOTOpas MpeJHa3HaYeHa /Ui IMOAKIIOYCHUS K COOTBETCTBYIOMIECH (ha3ze MCTOYHHKA TOKA.
Ha npyrom koHue xabeseil Bce rpyIbl KU COSIUHSIOT HAKOPOTKO.

5.6.1.4 [l KOHTpOJISL TeMIlepaTypsl HarpeBa TOKOIPOBOASIIMX JKWJI B IIEHTpPe oOpasua kabems (IpoBoja)
YCTaHaBJIMBAIOT METOIOM 3a4eKaHKH TPHU TEPMOIJIEKTPHUECKUX IpeodpazoBaTens Ha paccTosHu (1,0+0,05) M mpyr

OT Jpyra.
5.6.1.5 Ilepen uctipiTaHusIME 00pa3sl TOJDKHBI OBITH BRIAECPIKAaHBI Ipu TemmepaType (23+5)°C B Teuenne 48 4.

5.6.2 UcnbITaTeqbHOE 000PYAOBAaHNE U CPEACTBA U3MePeHNnii

5.6.2.1 B cocraB KOMIUIEKTa ammapaTypbl AJis TMPOBEACHUS HCIBITAHUA JOJDKHBI BXOJUTH CIICTYIOIIHNE
nprbOpsE! 1 000pyIOBaHNE:

1 Hctounukn omHO- Tpex(da3HOrO TOKa YacCTOTOM 50+5_10 obecrieunBaroIne MPOXOXKJIESHUE TOKa dYepes
obpaser kabens (MPoBoOJa), 3HAYSHHSI KOTOPOTO JISKAT B UHTEPBAIE OT Loy 0 7 1 o, THE: [ yo— HOMUHAIBHOE
3HauYeHHUE TOKAa, yKa3aHHOE B macropte, TY Wim cTaHAapTe Ha Kabenb.

B cocraB rcTOYHNMKA MUTAHHUS MOTYT BXOJUTH MMOHIKAIOIIUE TPAHC(HOPMATOPEI, TPAaHCPOPMATOPHI TOKA.

2 Bxirouaromye ¥ OTKJIIOYAIOIIUE YCTPOWCTBA, MO3BOJSIONINE MPOU3BOIUTE KOMMYTAIIMIO UCTIBITATEIBHBIX
3HA4YEHUH U HanpsLKEHUI.

3 AMnepmerp, MO3BOJISIFOINUI MPOU3BOANTH H3MEPEHHUS B IMANIA30HE MCIIBITATCIFHBIX 3HAYCHUH TOKOB.

4 3anoMHHAIONINA OCHUILIOrpad, MO3BOJSIOIINN PETUCTPUPOBATh 3aBUCUMOCTh TEMIIEPATypPhl HATPEBA MK
WCTIIBITEIBAEMOTO KaOeIhbHOTO U3JIEHs OT BPEMEHHU MPOTEKaHUS CBEPXTOKA.



5 Yceunurenb MOCTOSIHHOTO TOKa, MpeIHA3HAYSHHBIN T yermteHus Tepmo-2J1C.

6 Kommiekr u3 Tpex XpOMENb-KONENEBBIX (WIM XPOMEIb-AIIOMENEBBIX) TEPMOIIEKTPHUCCKUX
npeobpazoateneit (TXK mm TXA).

7 3mepurens TepMOINIapHbI MHOIMOKAHAJIBHBIM.

8 CexyHmomep.

B cocTaB KOMIUIEKTa anmapaTypsl MOTYT TaKKe BXOANUTH MPUOOPHI aBTOMAaTHIECKOTO YIPABICHHS OMBITAMH.

5.6.3 IIpoBenenue ucNbITAHUI

5.6.3.1 WcuplTanus HOJDKHBI TPOBOIAMUTECS B IOMEIICHUH TIPH TeMIepaType okpyxkaromiei cpenst (25+10)°C,
OTHOCHTEIIFHON BIaKHOCTH Bo3myxa oT 45 mo 80 %, atmocdheprHom nasienuu ot 84,0 no 106,7 kIla (ot 630 no 800
MM pT. CT.).

5.6.3.2 VcnbiTaHus MOMKHBI MPOBOAUTHCS TPEX- WM OAHO(A3HBIM TOKOM dvactotoir oT 40 mo 55 T'm B
3aBHCUMOCTH OT TOTO, JIJIsl KAKOT'O BUJIa TOKA MpeHa3HAYCH Kabesb (IPOBO).

5.6.3.3 HcnbiTanus MOTYT MPOBOJIUTHCS TIPU PA3IMYHBIX 3HAUCHUSX HANPSDIKCHUS MCTOYHHKA TOKA, HO HE
0oJiee HOMUHATBHOTO HAMIPSHKEHHS UCTIBITYEMOTo Kabest (poBo/ia).

5.6.3.4 JIns cHATHS TOKOBPEMEHHBIX XapaKTEPUCTHK MCHBITYeMbIH oOpaser] kabeis (IpoBoja) pacroiararot
TOPM30HTAIFHO Ha HETOPIOYEM JUAJICKTPHUSCKOM OCHOBAHHH U MOJKIIFOYAIOT €TO K MEPEKIIF0YAOIIeMYy aImapary.

5.6.3.5 Ilepen HauamoM HCHBITAHWH HEOOXOIMMO WCTOYHHWK MUTAHUS OTPETYIHPOBATh HAa IKBHUBAICHTHOM
Harpy3ke Ha Ha9aJbHOE HCIBITATeIFHOE 3HAUCHIE TOKa, paBHOE 1,2 I,y

5.6.3.6 3atem HEoOXOOMMO TEPEKIIOYNTh (a3HbIE KOHTAKTHI HCTOYHWKA TOKAa HA KOHTAaKTHI
COOTBETCTBYIOIINX TPYIII KW HCIBITyeMoro o0pasna kabeis (mpoBoaa). OTcUeT BpeMeHH (Zy .1 f; ;) JOCTIDKEHUS
MaKCHUMaJbHO TOITyCTUMON TeMIepaTypbl HEBO3TOPAaeMOCTH Ty, W MPENeNbHO OMyCTUMOM TeMIepaTyphl HarpeBa
T,, HAYMHAIOT C MOMEHTA MEPEeKIIIOYECHHS HCTOYHHMKA TOKa INPH MOMOIIM 3allOMHMHAIOLIETO OcIuuiorpada,
OTrPayUpPOBAHHOTO I U3MEPEHHS BPEMEHHBIX HHTEPBAJIOB, THOO CeKyHIOMEpa*.

5.6.3.7 Ilo OkOHYaHMU TEPBOTO ONBITA MO U3MEPEHHIO fy ..U f;, HEOOXOAMMO 3aMEHHUTh HCIBITyEeMBII
obpasen kabemns (MpoBoOja) Ha HOBBIN, 3apaHee MOATOTOBICHHBIHN 1o . 5.6.1.1—5.6.1.5 1y npoBeeHnus BTOPOTo
onbiTa. JJis 3TOro HEOOXOAMMO OTPETYJIUPOBATh UCTOYHUK MHUTAHUS HAa HOBOE 3HAYEHHUE HCIBITATEIHLHOTO TOKa,
GompIiee MO0 CPaBHEHUIO ¢ TOKOM B mpeabiayiieM omnbite Ha 30 %. Jlanee ciemyer MOBTOPUTH OMBIT 1o M. 5.6.3.1—
5.6.3.6 ¢ HOBBEIM 00pa3IOM HCIBITBHIBAEMOT0 Kabels (IIpoBo/Ia) MO OTIPEISIICHIIO HOBBIX 3HAUCHUH ;. U 1 1

5.6.3.8 HeoOxommmo TMpOBECTH W3MEPEHUS 3HAYCHUU Iy, U f;, Mo mm. 5.6.3.1—5.6.3.8, yBenunumpas
3HaYeHUs] UcHbITaTeNbHOTO cBepxToka Ha 30 % pno 3Hauenus 4,0 [, . B kaxaoMm mnocienyroomeM ONbITe
HEOOXOIMMO MPUMEHSATH [UIS MCIBITAHUHA JTNOO HOBBIH, MOATOTOBICHHBIN 1m0 M. 5.6.1.1— 5.6.1.5 oOpazen xabens
(mpoBoma), MO0 yKe HCHOIB30BAHHBIH, €CITM OH YAOBIETBOpseT M. 5.6.1.1 W yXe OCTBUI [0 TeMIIepaTypsl
(25+10)°C.

5.6.4 O6pa6oTKa pe3yJbTATOB

5.6.4.1 Ilo pe3ympTaTaM HCIBITAHUA HEOOXOIUMO TIOCTPOUTH TPaUK 3aBHCUMOCTEH:

t ma=f1(1,) 4.6.1)

to.a=f2(1.) 4.6.2)
TIE ty .y U by, — BPEMs IOCTHIKEHUS HCTIBITYEMBIM 00pa3uoM kabeins (npooaa) Ty, 1 Ty,
Ic — cBepxTOK, MpoTeKaronuii uepe3 odpaser kadens (IpoBoa).

* 3navyenus Temmeparyp Tyn¥u I, 401 Kabened (IPOBOAOB), MMEIOMNX O00JOUYKY (M3OJAILHUIO) W3
Pa3IMIHBIX MaTEPHUAJIOB, IPUBEICHBI B IIPHIL. 2.

5.7 METOJA HUCHBITAHUA IO ONPEAEJEHWIO TOKOBPEMEHHbBIX XAPAKTEPUCTHUK
MOXAPHOU OIMACHOCTHU KABEJIEM U MMPOBOJOB INOCJIE IMPOBEJAEHHUSI YCKOPEHHOTI'O
TEIVIOBOI'O CTAPEHUS

5.7.1 OT60p n MOAroTOBKA 00PA3LOB A UCIBITAHMIA

5.7.1.1 {ns ucnipiTaHui HEOOXOAMMO ITOATOTOBHUTE HE MeHee 4 00pa3ioB kabens (mposoza) mo mi. 5.6.1.1—
5.6.1.5.

5.7.1.2 VicripiTanust HOBBIX 0Opa3noB Kabeneil (IIPOBOIOB) ClieAyeT MPOBOJUTH HE paHee ueM depe3 16 u
HI0CJIE 3aBEPLICHHS TEXHOJIOTHIECKOro IPOU3BOCTBEHHOTO IIMKIJIA H3TOTOBJICHUSL.

5.7.2 UcnbITaTeqbHOe 000PYAOBaHNE U CPEACTBA U3MepPeHnii

5.7.2.1 JIns ucnibITaHUN IPUMEHSIOT TPUOOPHI M 000PYI0BaHKE, YKa3aHHBIC B I1. 5.6.2 HACTOSIIMX HOPM.



5.7.3 IlpoBeneHue HCIbITAHUIA

5.7.3.1 VcnerTanus HOMDKHBI IPOBOAUTRCS B TIOMEIISHIH TIPH TeMIepaType OKpykaromiei cpensl (25+5)°C,
OTHOCHUTEIILHOW BIOKHOCTH Bo3nyxa oT 45 o 80 %, atMocheprom narnenun ot 84,0 no 106,7 klla (ot 630 go 800
MM pT. CT).

5.7.3.2 UcnbiTaHus MOMKHBI MPOBOAUTHCS TPeX- WM OAHO(A3HBIM TOKOM 4vactotoir oT 40 mo 55 T'm B
3aBHCHMOCTH OT TOTO, JUIS KaKOTO BHJia TOKa peJHa3HaueH Kabesb (IIpoBoJ).

5.7.3.3 VcnblTanuss MOTYT NMPOBOJUTHCS IIPH PA3IMYHBIX 3HAYCHUSX HANPSDKEHHMS MCTOYHHKA TOKA, HO HE
0oJiee HOMHUHAIBHOTO HAPSDKEHMSI, HA KOTOPOE PAcCUUTaH UCIIBITyeMBbIH 0Opaser kadess (IpoBoJa).

5.7.3.4 VcieiTyeMmserii oOpasern; kabemns (IpoBoja) HEOOXOIUMO IOMECTHTh TOPH3OHTAIBHO HAa HETOPIOYEM
JMJIEKTPUIECKOM OCHOBAHUH U MOJKIIIOYHTH €T0 XKHJIBI K COOTBETCTBYIOIINM (pa3aM HCTOYHHKA TOKA.

5.7.3.5 TemnepaTypa HarpeBa Xuj HCIIBITyeMoro oOpasna kademns (MpoBoaa) JODKHA KOHTPOIMPOBATHCS TIPH
MOMOIIN TPEX TEPMOBIIEKTPHUIECKUX MpeodpazoBarTeseil U n3Mepurens TepMonapHoro. M3mepurens TepMonapHbIi
B KOMIUIEKTE C TEpMOIapaMu JOJDKEH OBITh OTTAPHPOBAH TaK, YTOOBI MOKA3aHUS KaXKAOHW N3 TEpMONAp OTINYAIICH
IpyT OT Apyra He Ooinee 4eM Ha 2,5 % Ipu HarpeBe TepMoIap 10 TEMIEPATyphl YCKOPEHHOTO TETNIOBOTO CTAPEHUS
UCIIBITyeMOro o0Opasia kabens (mpoBozaa). Tepmorapsl JODKHEI OBITh YCTaHOBJICHBI HA TOKONPOBOISIIUX JKHJIAX
METOJIOM 3aUeKaHKU B LIEHTpE 110 JUIMHE 00pasia kabens (mpoBoaa). B cimydae BbIXo/a U3 cTpost OJIHOI U3 TepMonap
BO BpEMsl HCHBITAHHS KOHTPOJb TEMIIEPaTyphl IOJDKEH IIPOU3BOJMTHCS IO ITIOKA3aHUSM JBYX OCTaBLIMXCS
TEPMORJICKTPHUUECKUX ITpeodpa3oBarTeneil.

5.7.3.6 IIpu momMomu peryasTopa UCTOUYHMKA TOKA YCTAHABIMBAIOT TaKO€ 3HAYCHHE TOKA, MPOTEKAIOIIEro
Yyepe3 HCIBITYeMbIi 0o0paseln, 9ToO0Bl TOKONPOBOJSIINE JKHJIBI 3TOro oOpaslia Harpeiuch IO TEMIEpaTypbl
YCKOPEHHOTO TEIUIOBOTO CTAapeHHs, YKa3aHHOW B COOTBETCTBYIOIIEM cTaHaapre win TY Ha kabenp (mpoBon).
TeMmepatypy yCKOpPEHHOTO TEIUIOBOTO CTapeHHs Ha TOKOIPOBOSMIMX JKWIAX IOAICP)KUBAIOT, HPOITYyCKash TOK
yepe3 oOpazer] kabemst (IpoBoJia) B TEUEHHE BPEMEHH, YKa3aHHOTO B cTaHxapTe win TY.

5.7.3.7 Tlo ucteyeHnn yka3aHHOTO B II. 5.7.3.6 BpeMEHH HUCTOYHUK TOKa CIEIyeT BBIKIIOYHTH, a 0Opa3el]
Kabenst (mpoBoja) HEOOXOMUMO BBIAEpKATh MpH Temmeparype (234+5)°C He menee 164, m3beras BO3IEHCTBHA
NPSMBIX COJIHEYHBIX JTydeH.

5.7.3.8 Ucnpitanus no mm. 5.7.3.1—5.7.3.7 nomKHbI OBITH IPOBECHBI HA BCEX YETHIPEX MOATOTOBICHHBIX I10
m. 5.7.1.1 obpasuax kabeneit (mpoBOAOB).

5.7.3.9 Ilocne npoBeaeHus ucnplTaHuid 1o mm. 5.7.3.1—5.7.3.8 HEoOX0AMMO NPOBECTH HCIBITAHUS 110
Merony 5.6 CO BCEMH YCKOPEHHO COCTapeHHBIMH O0Opa3uamu kabelieil (M HPOBOJOB) M TOCTPOUTH IpaduKu
3aBUCHMOCTH:

=f(L) (5.7.1)
=fu(l) (5.72)

TIE ty M Iy, — BPEMS JIOCTHIKEHHUS! HCIIBITYEMBbIM 00pa3iioM kabdess (mpoBoja) temrepaTypsl Ty, 1 T
I. — cBepxTOK, MPOTEKAIOIIUI Yepe3 UCTIBITYEeMbIi 00paser] kabens (MpoBoja).

5.7.4 O6pa6oTKa pe3yJIbTATOB MCHBITAHUI

OrieHKa pe3yJIbTaToB IPOBEJICHHOIO YCKOPEHHOI'O TEIJIOBOI'O CTapeHMsl JOJDKHA IPOBOAUTHCS METOJ0OM
CPaBHEHHS BEJUYUH f, .M f,, Ha rpaduxax 3aBucumoctu (5.6.1), (5.6.2) u coorBercrBenHo (5.7.1), (5.7.2) npu
OOHUX M TEX K€ 3HAYCHUIX /c- Pe3yHI)TaTI)I HUCHBITAaHUHN JOJDKHBI CUUTATBCA YAOBJICTBOPUTCIIbHBIMU, a o6pa3u1)1
Kabeneil MpoIIeqmuMI UCIBITAaHUS Ha HarpeB IPH NMPOTEKAaHHH CBEPXTOKOB ITOCIIE MPOBEICHHOTO YCKOPEHHOTO
TEIUIOBOTO CTApEHMS, €CIIM COOTBETCTBYIOIUINE 3HAYCHHUS fy,; W f,, Ha rpadukax 3aBucumocta (5.6.1), (5.6.2) u
(5.7.1), (5.7.2) npu oxHUX U TeX ke 3HAUYCHUsIX [, B auamazone ot 1,2 I,y 10 4 1, HE YMEHBIIAOTCs OoJiee YeM Ha
5 %.

IMPUJIOXEHUE 1
(obs13amenvhoe)

TEPMUWHBI U ONTPEJEJIEHUA

Tepmun Onpenenenue
1. IIpenen pacipocTpaHeHHUs TOPSHUS JmmHa cropesmier (oOyrauBIneiics) yacTu Kabemns (Iyduka
kabeneil) B ycloBUsAX UcTbITaHUH, onpeneneHHbx ['OCT
12176
2. [Ipenen moxapocTORKOCTH Bpemsi, B TeueHne koTtoporo B Kalelie MM IIPOBOAE HE

MPOUCXOAUT KOPOTKOI'O 3aMbIKaHUA MEKIAY OTACIbHBIMU



3. Koppo3uoHHas aKTUBHOCTH I'a30B, BBIAEISIOIIMXCS NPU
TOPEHHUHN M30JALHOHHBIX MaTEpPHaIoB Kabeael 1 MpOBOIOB

4. [Toka3zaTeab TOKCHIYHOCTH IFa30B

5. IpenensHO nomycTUMas TeMIlepaTypa HarpeBa KaOems
WY TIPOBOAA

6. MakcumanabHO — JOMyCTHMAas
y
paemMocTH Kabelns Wi mpoBo/ia

TemmepaTypa HEBO3T

7. YCKOPEHHOE TEIJIOBOE CTApEHHE KaOelsl MU MPOBO/Ia

8. Temrieparypa yCKOPEHHOTO TEIUIOBOTO CTapeHUs Kabess
WK TIPOBOJA

9. IyrocToiKocTh

10. CeepxToK

11. MuHMManbHOE 3HAYEHUE CBEPXTOKA

12. MakcumallbHOE 3HaU€HUE CBEPXTOKA

13. KpaTHOCTh TOKa

ITPUJIOXEHMUE 2
(cnpasounoe)

TOKOIMPOBOJAIIAMYU  JKHJIAMH,  MOAKIIOYCHHBIMA K
pasauyHBIM  (pa3aM  HCTOYHHMKA  HAMNPSDKCHUS, MPH
BO3JICHCTBUH Ha KaOEIbHOE M3JIENIUE CTAaHAAPTHOTO Ovara
MmoKapa TMPH HCIBITAHUSIX MO0 METOIMKE, M3JIOKCHHON B
Hacrosiux HIIB, paznen 5.3

CrocobHOCTE  Ta30B  00pa3oBBIBAaTH C  BIAroW,
coleprkalleiicss B BO3yXe€, KUCIOTHBIM TyMaH, KOTOPBIH
MOJXKET OKa3blBaTh KOPPO3MOHHOE BO3JCHCTBHE Ha
puOOpPEI, 000pyIOBaHNE, KOHCTPYKIINU B MaTePHAIIBI

OTHOIIICHUE KOJIUYECTBA MaTepHaia K CIUHHIEC oO0bema
3aMKHYTOTO TPOCTPAHCTBA, INPH CrOPAHUH KOTOPOTO
BBIAENSIOIIMECS Ta3pl  BbI3BIBAIOT rubens 50 %
IOJOMNBITHBIX )XKABOTHBIX

Temmeparypa HarpeBa TOKONPOBOISIINX KU KaOeJILHOTO
W3/eNUs, TP KOTOPOil Kabenb WM MPOBOJ ITOJHOCTHIO
COXpaHseT CBOM JKCIUTyaTallMOHHBIE XapaKTEPUCTUKHU MO
TV unu crangapTy Ha Kabelb WIN POBOJ

MakcuManbHO ~ JIONyCcTHMasi — TeMIeparypa  Harpema
TOKOMPOBOISAIINX  JKWJI  KaOelmbHOTO  W3IeNnus, IpH
MOBBITIICHUN KOTOpoit Ha 20 % 000m0Yka WM H30JSALUS
KaOelsl WM MPOBOJa HAYWHAIOT TUTABUTHCS, BBIIEISS JBIM,
WM 3aTOPAIOTCS

Co3aHue CrenualibHOTO PeXHMa HarpeBa TOKOBEIYIINX
KHIT Ka6eﬂﬂ nin npoBoaa B TCEYCHUE CPaBHUTCIBHO
He6OHbH_IOFO BpPEMCHH, UMUTUPYIOLICTO 3HAYUTCIIBHO
Oospliiee BpeMst JIMOO BECh CPOK IKCILTyaTallMU KaOess Win
MPOBO/A B yCIOBUsIX 10 TY M cTaHaapTy Ha Kabelb HITH
MPOBOJ

Temneparypa HarpeBa TOKOIPOBOISIINX KM KaOens WiH
IpPOBOJA, NIPU KOTOPOH MPOBOJIUTCS MPOILIECC YCKOPEHHOTO
cTrapeHus kabelis WId IpoBoJa

Tepmun o 'OCT 10345.1

TOK, 3HAYCHUC KOTOPOro MpeBOCXOAUT HanOoJIbIIIEe
pa60qee 3HA4YCHUEC TOKA B JICKTPOTCXHUYICCKOM HU3ACTINHN

Haumenbliee 3HaueHue TOKa, NpHU KOTOPOM B CEpUH U3
JACCATH OKCHEPHUMCHTOB MNPOUCXOJUT XOTHA ObI OJTHO
BOCIINIAaMCHCHHUC U30JIALUU U 000J10YKHU n3aciusa

Hawnbonbiee 3HaueHue TOKa, IpHU KOTOPOM B CCpUU U3
ACCATH OKCHCPHUMCHTOB MNPOHUCXOAUT XOTH OBl OJJHO
BOCINNIaMCHCHHNE U30JIAIUN WU 000JI04KHU n3acins

OTHOmIEHHE TOKa, NPOTEKAIOUIET0 [0 MPOBOTHHUKY, K
JUTUTENIFHO AOMYCTHMOMY TOKY

3HAUEHUS TMPEJEJBHO JONYCTUMOM TEMIEPATYPbI IIPU CBEPXTOKAX M
MAKCHUMAJIBHO JJOIIYCTUMOM TEMIEPATYPbI HEBO3IOPAEMOCTHM JJIsI KABEJEH U
MPOBO/IOB C U30JISIIUENA U3 PA3JIMYHBIX MATEPUAJIOB

Bun xabenst wim npoBoja [IpenensHO

JAonycTtumas MaxkcumaiabHO

TeMIIepaTypa IIpHu CBEPXTOKax 1y ., TEMIepaTypa HEBO3TOPAEMOCTH

°C
Kabenu ¢ OymMaKHOW MPOIU TaHHOHN M30JIALUCH
Ha Ha npsibkeHue, KB:
mo 10 200
20-220 125

o
M..H..» C

350
350

A0ITyCTUMas



Kabenu u H30JIMPpOBAaHHBIC IPOBOJA C MEAHBIMU
" aJI¥0 MUHUECBBIMHU KWJIaMU U U30 HHHHeﬁZ

MOJIMBUHIWIXJIOPUAHON U PE3UHOBOM 150
MOJTUA THIICHOBOM 120
Ipumeuanue — ]JInsa xabeneil ¢ NMPOMUTAHHOW OyMakHOW wu30JsAIMed Ha Hampsbke Hue 1,6 m 10 kB, umeromux

OpOHEMOKPOB, MAKCUMAJILHO JIOIYCTHMAs TeMIIepaTypa HeBo3ropaemoctu paBHa 400 °C.



