MEXXTOCYAAPCTBEHHbIA COBET MO CTAHAAPTU3ALMW, METPONOMUU U CEPTUGUKALIMK

INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(Isc)

5 roct
ME)Kroc(:::_ﬂ/;;cAL?rEHHbm |2%1C160811'2'1—

O6wWwue MeToabl UCNBLITAHUMA MaTepPUanoB U3oNALUK
1 060noYeK INEeKTPUIYECKUX U ONTUUYECKUX Kabenewn

Yactb 21

CNEUMANBHBIE METOAbl UCMNbITAHUA
3NACTOMEPHbIX KOMMNO3ULMA. UCMNbITAHUSA
HA O30HOCTOMKOCTb, TEMMNOBYIO
OE®OPMALIMIO U MACNOCTOMKOCTb

(IEC 60811-2-1:2001, IDT)

WU3paHue odpuumansHoe

Mocksa
CraHgapTuHpopm
2013


https://meganorm.ru/mega_doc/dop_fire_update_04112024/kodeks_rossiyskoy_federatsii_ob_administrativnykh/8/federalnyy_zakon_ot_21_07_2014_N_209-fz_red_ot_28_12_2022_o.html

rOoCT IEC 60811-2-1—2011

MpeaucnoBue
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CreneHb cooTBeTCTBUA — MaeHTUYHaa (IDT).

CraHgapT nogrotosrieH Ha ocHoBe npumeHeHust FTOCT P MOK 60811-2-1—2006

6 BBE[EH BINEPBbIE

UHpopmayust o esedeHuu e delicmsue (npekpaweHuu delicmeusi) Hacmosiuje2o cmaHOapma ryonuKy-
emcsi 8 exeMecsiyHo u3dasaeMoM UHHOPMaYUOHHOM yKa3amerie «HayuoHanbHble cmaH0apmbi».

HHopmayusi 06 usMeHeHUsX K HacmosuweMy cmaHOapmy rybiuKyemcsi 8 exe200H0 u30asaeMoM UH-
gopmayuoHHOM yKasamene «HayuoHanbHble cmaHOapmel», @ MEKCIM U3MEeHEeHUU U rorpasok — 8 eXeMe-
CAIYHO u30asaeMbiX UHGhOpMaUUOHHbIX yKkasamensax «HayuoHarbHble cmaHOapmsbi». B ciiydae nepecmMompa
uslu OMMeHb! Hacmosiuje2o cmaHdapma coomsemcmeyiouw,asi UHghopmauusi 6ydem orybrnukoeaHa 8 exeme-
CAYHO U30asaeMoM UHOPMaUUOHHOM yKkazamerne «HauyuoHansHbele cmaHoapmaly
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O€H, TUPaXXMPOBaH N pacnpocTpaHeH B kayecTBe ocuumansHoro usgaHus 6es paspeleHns degepansHoro
areHTCTBa No TeXHUYECKOMY perynvpoBaHuio U METPOrorum



rocT IEC 60811-2-1—2011

CopepxaHue

1 O0WNE MOMOKEHUS . . . . v v v v v e e e e e e e e e e e e 1
1.1 OBnacTb MPUMEHEHUSA . . . . . . . . . ittt et e e e e e e e e e e 1
1.2 HOPMATUBHBIE CCBINKM . . . . . . o o i ot it e e e e e e e e e 1
2 YCMOBUA UCTIBITAHUIM . . . . . . . . o v i it i e e e e e e e s 1
3 06racTb PacCnPOCTPAHEHUST . . . . . . o o v o e e e e e e e e e e e e e 1
4 TUNOBbIE N APYTNE UCTIBITAHUST . . . o v v v v v e e e e e e e e e e e e e e e e e e e 1
5 MpenBapuUTenbHOE KOHAULUMOHUPOBAHME . . . . . . v v v v v v i e e e e e e e e e e e e e e 2
6 TemnepaTypa MCMBLITAHUM . . . . . . . . . o i et e e e e e e e e e 2
7 MeOMaHHOE BHAUEHUE . . . . . . . . v o o e e e e 2
8 McnblTaHMe Ha O30HOCTOMKOCTD . . o v v v v v v e e e e e e e e e e e e e e e e e 2
8.1 MeToO UCTIBITAHUS . . . . . . . . . . i ittt e e e e e e e 2
8.2 OnpegeneHune KOHUEHTPALMM O30HA . . . . . v v v v v v e e e e e e e e e e e e e 4
9 UcnblTaHue Ha TeNNOBYIO AeOPMALIMIO . . . . . . . . o i o i i e e e e e e 5
9.1 OT60p 1 NnoarotToBka 06PA3LOB, ONMPEAENEHNE UX CEUEHUST . . . . . . . . v o o v e e e e e 5
9.2 UcnbiTaTenbHOe 0BOPYAOBAHUE . . . . . .« o v e i e e 5
9.3 TMPOBEOGHNE UCTIBITAHUS . . . . o v v o v v i e e e e e e e e e e e e e e e e e s s e 5
9.4 OUEBHKA PE3YMBTATOB . . .« « o v v e v et e e e e e e e e 6
10 UcnblTaHne 00OMOYEK HA MACIIOCTOMKOCTD . . . . . v v v o e e e e e e e e e e e e e e e e e e e 6
10.1 OTOOP M NOAMOTOBKA OBPA3LIOB. . . . . . v . v i v e e e e e e e e e e e e e e 6
10.2 OnpegeneHne CeYEHNSI OBPA3BLIOB . . . . . . . . v v v v i e e e e e e e e e 6
10.3 MCMonb3yeMoe MACIIO . . . . . . . o i e e e e e e e e e e e e 6
10.4 MMpoBeOeHNE UCTIBITAHUS . . . . . . . . . i i e it e e s e e e e e e e e e e 6
10.5 OnpegeneHne MEXaHMHECKNX CBOMCTB . . . . . v v v v v v v e e e e e e e e e e e e e e e 6
10.6 O6paboTKa PE3YMBTATOB . . . . .« « o v v v v e e e e e e e e e e e 6

MpunoxeHne [OA (cnpaso4vHoe) CBeaeHWsi 0 COOTBETCTBUM MEXIOCYAapCTBEHHbIX CTaHAapPTOB
CCbINIOYHBIM MEXAYHAPOAHBbIM CTAHAAPTAM . . . . . .« o v vt i i e e e e e e e 7



rocT IEC 60811-2-1—2011

M E XTTOGCY.APG CTHBTETHTHUB # C TAHDAOAPT

O6wme meToabl UCNbITAHU MaTepUaroB U3ONALUM N 06oNoYeK INeKTPUYEeCKUX
M onTUYecKUX Kabenen

YacTb 241

CMEUMANBHBIE METOAbLI UCMNbITAHUA ANACTOMEPHbIX KOMMO3ULIUA.
MUCNbITAHUA HA O30HOCTOMUKOCTb, TEMJIOBYIO AE®OPMALIMIO U MACNIOCTOUKOCTb

Common test methods for insulating and sheathing materials of electric and optical cables.
Part 2-1. Methods specific to elastomeric compounds. Ozone resistance, hot set and mineral oil immersion tests

DaTta BBegeHna — 2013—01—01

1 O6wWwume nonoxeHus

1.1 O6nacTb NpUMeHeHUA

HacToswnia CTaHAapT yCTaHaBlMBaeT MeToabl NCMbITaHNA nonnMMepHbIX MaTepuanos n3ondauum n obo-
JIOYEeK SNeKTpU4eCKnx n onTuvecknx kabenen, NpPoBOACB U LWWHYPOB ANA pacnpeaeneHna sHeprum n CeAsu,
BKno4aa cyaoBble kabenu u kabenun ans 6eperoab|x YCTaHOBOK.

B HacTosILEM CTaHaapTe npuseadeHbl MeToadbl UCTbITAHWIA HA 030HOCTONKOCTD, TennoBsyto Aecopmaumio
N MacnoCTONKOCTb 31aCTOMEPHbIX KOMMO3ULNA.

1.2 HopmaTuBHbIe cCbINKU

[ns npumMeHeHWs HacTosILLero ctaHaapTa HeobxoaMmbl cneaytoLmne CCbiNoYHble AOKYMeHThI. Ans aatu-
POBaHHbIX CChINTOK MPUMEHSIIOT TOMNbKO YKa3aHHOe U3laHue CCbINIOYHOro AOKYMEHTA.

IEC 60811-1-1:2001 O6wme MeToabl UCMLITAHNA MaTepUanoB N3oNSaLUMN N 060MNo4eK ANEKTPUYECKUX U
onTudeckux kabenen. Yactb 1-1. MeToabl obuiero npumeHeHus. UamepeHue TOMWMHBI U Hapy>KHbIX pasMepos.
VcnbiTaHua anga onpeaeneHus MexaHu4eckux CBOMCTB

IEC 60811-1-2:1985 O6wume MeToabl UCMbITaHUIA MaTepuanoB U3onsauuMmn n 06onovek aNekTpu4eckux u
onTudeckux kabenein. Yactb 1-2. MeTtoabl obuero npumeHeHusl. Metoabl TENMOBOro cTapeHus

ISO 1817:1999 PesuHa BynkaHusvpoBaHHas. OnpegeneHue BO30eNCTBUS XXUOKOCTEN

2 YcnoBusl UCNbITaHUNA

YcnoBust UCNbITaHWN, He YCTaHOBJ1€HHbI€ HaCTOALLUM CTaHAapTOM (TeMHepaTypa, NPOAOIPKUTENIbHOCTb
UCMBbITAHUA U T. ,El.), OOIKHbI 6bITh YKa3aHbl B CTaHAapTe U TeXHUYECKUX YCITOBUAX Ha KOHKpEeTHOe kabenbHoe
unsgenue.

IMiobble TpeﬁOBaHMﬂ K UCMbITAHUAM, YCTAHOBNEHHbIe B HACTOALIeM CTaHA4apTe, MOryT ObITb U3MEHEHDI B
CTaHOapTe Unn TeXHM4YeCKUX yCeroBuUdax Ha KOHKpeTHoe kabenbHoe nsgenve B 3aBUCUMOCTU OT ero 0cobeHHOoC-
TeW.

3 O6nactb pacnpocTpaHeHuA
Ycnosusa KOHOAULIMOHUPOBaHUA U NapaMeTpbl MUCNbITAHUNA yCTaHOBNEeHbl Ana Haubonee pacnpocTpaHeH-
HbIX BUOOB KOMMO3MLMIA ANst n3onsiumMn 1 obonoyek kabenen, NpoOBOAOB U LLIHYPOB.

4 TwunoBble n Apyrme UCNbITaHUA

MeToabl UCMLITAHUIA, YCTAaHOBMEHHbIE HACTOALLMM CTaHAApTOM, NpefiHa3HavYeHbl rMaBHbIM 06pa3oM Ans
TUNOBLIX UCTILITAHWIA. B criyyae Heo6X0AMMOCTU U3MEHEHUS YCITOBUIA UCTIbITaHWIA NpUY Gorlee YacTbIX UCnbiTa-
HUSIX (HanpUMep, NPUEMO-CAATOYHBIX) 3T U3MEHEHUSI HOPMUPYIOT.

WU3paHwne ocbmumnansHoe
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5 MpeaBapuTenbHOe KOHOULUNOHUPOBaHUE

Bce ucnbiTaHus AOMKHBI MPOBOAUTLCA HE paHee YeM Yepes 16 4 nocre aKCTPy3uu UK ByrkaHusaumm
(MNn cLMBaHKS), €Cnu 3TN NPOLLECCHl UMET MECTO MPU HaNOXEHUU U30NALMN UNU OBOMOYKN.

Ecnu ucnbltaHue NpoBogAT Npy TeMepaTtype okpyKatoLei cpeabl, UCTbITyeMble 06pasLibl Bbiaepxusa-
10T He MeHee 3 Y npu Temnepartype (23 + 5) °C.

6 TemnepaTtypa ucnbiTaHMK

Ecnu HeT 0co6bIX ykasaHWiA, UCTIbITaHWUS AOMMKHI POBOAUTLCSA NMPU TeMnepaType okpyxXatowel cpefpbi.

7 MeaunaHHOe 3Ha4YeHue

nOﬂyquHble pesynbTaTthl pacnonaratoT B pA4 B Nopsagke Bo3pacTaHnAa Uin y6bIBaHWr'l YUCNOBbLIX 3Ha4Ye-
HUA 1 onpeaenarT MegunaHHoe 3Ha4YeHue, KoOTopoe HaxoauTca B cepeguHe pgaaa, ecny Ynucno nony4yeHHbIX pe-
3ynbTaToB HEYEeTHOE, NN ABNAETCA CpeaHUM 3Ha4YeHUeM U3 ABYX, KOTOpble HaxoaAaTcda B cepeanHe paaa, ecnu
YUCNIO pe3ynbraToB YeTHoe.

8 UcnbiTaHMe Ha 030HOCTOMKOCTb

TpeGoBaHus GeaonacHOCTU: crieayeT MMETb B BUAQY TOKCUMHOCTb 030Ha, A1l orpaHu4eHus ero Bosaen-
CTBWSA Ha NepcoHan AoMkKHbI BbITb MPUHATHI Mepbl NPEAOCTOPOXHOCTU. KOHLEHTpauus 030Ha B NOMELLEHUN,
rae NPoBOASATCA UCTIBITAHUA, 1 OKOMO HEro He AoSkHa npeBbilwaTh 0,1 YacTh 030Ha Ha MUNMTIMOH YacTel Bo3ay-
Xa 1o o6beMy UNU 3Ha4YeHU s, YCTaHOBIIEHHOMO B CTaHAapTe MO MMrueHe Tpyaa; NPUMEHSIIOT HauMeHbLLee U3
3TUX OBYX 3HAYEHMIA.

8.1 MeTop ucnbitTaHus

8.1.1 UcnbiTaTenbHoe o6opyaoBaHue:

a) YCTPOWCTRBO A1 AO3NPOBAHHOW Nofayn 03oHa;

b) ycTtaHoBKa ANnA LMPKYNALMM 030HAPOBAHHOIO BO3AyXa Npu KOHTPONNPYEMBIX 3HAYEHUAX BAAXHOCTU
1 TeMnepaTypbl B KaMepe, B KOTOPOW HaXoOATCH UCTIbITYeMble 0bpasubl;

C) YCTPOICTBO ANs onpefeneHns KOHLEeHTpaLuum 03oHa;

d) ycTpoicTBO ANs KpenneHus 1 pacTskeHns obpasLos;

€) OepeBsiHHble UMW MeTannuyeckne (MaTyHHble, anioMUHUEBbIE) LUANHAPUYECKUE CTEPXKHU;

f) aKkcukaTOp, 3aMONHEHHbIN cenukarenemM U aHanorMYHLIM MaTepuanomM;

g) nabopaTopHble BEChl C MOrPeLLHOCTLIO B3BelwMBaHus He 6onee 0,1 Mr.

8.1.2 OT60p o6pasuoB

8.1.2.1 Ot60p 06pasLoB M3oNALUN

Onsa ncnbitaHus oTéupatoT oAHY U30NMPOBAHHYIO KUIY KaK Ansl OAHOXUIBHOMO, TakK U Anst MHOTOXUILHO-
ro kabensi. Ha pacctosiiumn He meHee 1,5 M OT KOHUA kaberns oTAensoT OTPE30K XUIbl ANTMHOW, AOCTaTO4YHOWN
ANs nonyyexHus aAsyx o6pasLoB, a NPU HaNU4UK 3KCTPYAMPOBAHHOTO 3M1EKTPONPOBOASLLIEro 3KpaHa No U3ons-
Ly — yeTbipex obpasuos.

Ana ncnbitaHna He ncnonb3yloT 06pasLibl, UMeloLLIMe MeXaHUYeckue noBpeXxaeHusl.

8.1.2.2 Ot60p 06pa3uos obonouku

Ansa ucneliTaHna oTAenAlT oTpe3ok kabena unn 0b6onoykn, cHATOM ¢ kabens, ANMHORN, AoCcTaTOMHOW ANA
nony4yeHus He MeHee AByx 06pasLoB.

[nga ncnbitaHna He NCcnonb3yloT 06pasLibl, UMEloLLIMe MeXaHNnYeckue noBpeXxaeHus.

8.1.3 MoprotoBka o6pasyoB

8.1.3.1 Obpasubl n3onaumMm

Bce 3aluUTHbIE NOKPLITUA, UMEIOLLIMECS] HA U30TNIMPOBAHHON Xure, yaansioT 6e3 noBpexaeHns N3onauum,
KpoMe NOKPbITUA, HANOXeHHbIX HENOCPEACTBEHHO Ha U30NSILMIO Nepes BynkaHW3aLUnen U NpuBapeHHbIX K HEA.

Mpy1 HaNMYMKM Ha U3ONNUPOBAHHOM XXUIe MEKTPONPOBOASILLMX NIEHT UX YOASISIOT.

Mpu HanNMUMKU 3KCTPYAUPOBAHHOTO 3MEKTPONPOBOASILLEro 3KkpaHa ero yaansoT ¢ AByX 06pasLoB 1 coxpa-
HAIOT Ha ABYX APYIUX.

8.1.3.2 O6pasubl 060/104KM

Mo IEC 60811-1-1 (9.1.3 n 9.2.3) nogrotasnueaoT Asa obpasua B BUAe ABYCTOPOHHEN fonatkn. MuHu-
MarnbHas TonumHa obpasua — 0,6 mm.

2
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Ecnu gnametp kabens cnuwkom marn, Ytobbl U3rotoBUTbL 06pasubl B BUAe ABYCTOPOHHUX NonaTok, uc-
Nnonb3yT MeToA, yKasaHHbIA A8 U30MSALUN.

8.1.4 KonguumoHupoBaHue n gedopmauus obpasuon

8.1.4.1 O6pasLbl M30naLM11

MpKn OTCYTCTBUM 3KCTPYAUPOBAHHOIO 3M1EKTPONPOBOASLLErO 3KpaHa oauH obpasel, uarmbalot B Hanpas-
NeHUn ero HavanbHoro Marnba Hes nepekpy-HnBaHUa OAHUM BUTKOM BOKPYT CTEPXKHA 1 3aKpennsiioT C NOMOLLLIO
Ge4veBKM UMK NeHTEl B MECTe, e NepekpeLunsarTea KoHLbl obpasua. [ipyroi o6pasel, nsarnbaiot Taknum xe o6-
pas3oM, HO B HanpasneHUn, MPOTUBOMOMOXHOM ero HavyanbHOMYy U3ruby.

Mpy HaNUYUKM BHELLHero 3KCTPYAMPOBAHHOMO 3MEKTPONpPoBoasiLIero akpaHa Asa obpasua, OavH C anek-
TPONPOBOAALLMM 3KpaHOM, a Apyroi 6e3 akpaHa, U3rubaloT B KaXA0M HanpasneHun, Kak ykasaHo BhlLLe.

O6pasubl M3rnGatoT Npu TeMnepaType okpyxaroLlei cpeasl unu npu Temnepatype 20 °C (Bblbupatot 60-
fee BbICOKYO) BOKPYT NaTyHHOTO, arntoMUHUEBOTO MW AEPEBSAHHOTO COOTBETCTBYOLWMM 0bpasom obpaboTaH-
HOro CTEPXHS AMamMeTpoM, yKasaHHbIM B Tabmuue 1.

Tabnunua 1

HapyskHblii MBMETR HS0NMPOBAHHOY Kbt d), vea KpaTHOCTL AameTpa CTEpXKHS N0 OTHOLLIEHMIO K HapyXHOMY
AuameTpy U3onUpoBaHHON xunbl + 0,1
d<12,5 4
12,5<d<20 5
20<d<30 6
30<d<45 8
d>45 10

Ecnu o6paseL, CINLLKOM >XeCTKUA U ero KOHUbI He nepekpeluuBaioTesl, obpasel uarnbatot Bokpyr cTep-
)KHS1 YCTAHOBIEHHOrO AnameTpa 1 CBA3LIBAOT TakuMm 06pasom, YTobbl ero U3orHyTas 4acTb COCTaBnAna He me-
Hee 180°.

MoBepXHOCTb Kaxkaoro obpasLa NpoTUPaKeT YACTON TKaHbIO ANA yaaneHna Bnaru 1 nbinu. N3orHyTtele 06-
pasubl BMECTE CO CTEPXXHEM BbIAEDKMBAKOT Ha BO3Ayxe NpW Temnepatype okpyxatowen cpeabl 6e3 ka-
Kol-nnbo gononHUTensHoN obpaboTkn B TedeHne 30—45 MUH nepea Havyanom UCnbITaHUs.

8.1.4.2 O6pasubl 0boroykn

MoBepxHOCTb Kaxaoro o6pasLa NpoTUPatoT YACTON TKaHbo ANA yaaneHus Bnaru 1 neinv. 3atem obpas-
Lbl BblAEPXMBaIOT B aKcUKaTope He MeHee 16 4 npu temnepatype (23 + 5) °C.

O6a koHLa obpasLa 3akpenmnsitoT B 3aKUMHOM YCTPONCTBE, pacTarusaloT ero Ha (33 £ 2) % u octasnsioT
B 3TOM YCTPONCTBE.

MpwumeyaHwu e — [na npegoTBpalLeHusi NOSIBIEHNS BO3MOXHBIX TPELLMH OT BO3AENCTBUA 030Ha BENN3mN 3axu-
MOB 06pa3Libl MOryT BbITh MNOKPbITbl COOTBETCTBYIOLLUM O30HOCTOMKUM NaKOM.

8.1.5 Bblaepxka npu Bo3aencTBUMUA O30Ha

Mocne koHAMLMOHMPOBaHMS 0bpasubl, NoAroToBAeHHbIE Mo 8.1.4, nomeLlatoT B CPeAHIo YacTb Kamephl
C KpaHOM Ha paccTosiHUM He MeHee 20 MM Apyr oT Apyra.

O6pasLbl BbIAEPXUBAKOT MNpu TeMnepartype (25 + 2) °C, ecnu nHoe He ykasaHo B CTaHAapTe U TeXHU-
YeCcKUX YCIOBUSIX Ha KOHKpeTHOe KabenbHoe usaenue, U NoABepraoT BO3AENCTBUIO LIMPKYNUPYIOLLEro NoToKa
CYXOro Bo3/jyxa ¢ YCTaHOBITEHHOWN KOHLIEHTpaLuen o3oHa.

KoHLeHTpauust 030Ha 1 BpeMsi BO3AEUCTBUS AOMKHLI COOTBETCTBOBATL YCTAHOBNEHHOMY B CTaHAapTe
W TEXHUYECKUX YCIOBUSIX Ha KOHKPeTHOe KabenbHoe nsgenue. KoHUeHTpaunio 030Ha U3MepAoT BHYTPU Ka-
Mepbl 1o 8.2.

Pacxog Bo3gyxa € YyCTaHOBMEHHOW KOHLUEHTpaumei o3oHa JomkeH 6biTb 280—560 n/v, a pasne-
HMEe — HEeMHOrO Bbille aTMOoCctepHOoro.

8.1.6 OueHka pesynsraToB

Mo ucTeveHUn ycTaHOBNEHHOTO BPEMEeHU UCTbITaHUA o6pasLibl M3BMNeKaloT U3 KaMepbl U ocMaTpuUBaoT
6e3 NpUMeHeHNs1 yBENMUUTENbLHOrO Npubopa.

Ha nsonsauun B nsorHyToi Ha 180° yacTu cektopa, Hanbonee yaaneHHoOM OT CBA3aHHbLIX KOHLIOB, He A0M-
XKHO BbITb TPELLMH.
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Ha noBepxHOCTU LieHTparnbHbIX Y3KUX y4acTkoB 06pasLoB B BUAE ABYCTOPOHHMX NOMNATOK He AOMMKHO
ObITb TPELLMH.
TpelunHbl BGNN3UN 32KMMOB HE YYMTHIBAOT.

8.2 OnpepeneHue KOHLUEHTpPaLUn O30Ha

8.2.1 Xumuyeckum aHanus

8.2.1.1 PeakTuBhbl

PeakTuBbl 4OMmKHBI ObITh BelLleCTBaMM XOPOLLUO U3BECTHOTO aHanmTM4eckoro coctasa. B TevueHne Bcero
NCNbITAHNS UCMOMb3YIOT ANCTUNIIMPOBaHHYHO BOAY.

a) MHaukaTopHbIA pacTBop kpaxmana

PasmeluvsatoT 11 kpaxmana B 40 cm® XonoaHoW BoAbl M HarpeBsatoT A0 KUMEeHUS, MOCTOSAHHO MoMeLLnBas,
noka Kpaxmar NofHOCTLIo He pacTBopuTCA. Pa3baBnsoT NpUroToBNEHHbIA PacTBOP XOMOo4HOM BOAON Npubniu-
3uTensHo Ao 200 cm? 1 4o6aBnsaIoT 2 I KPUCTaNMMYECKOro XIopuaa LnHKa (ZnCl,). PacTBOp oTCTauBalort, 3atem
crnvBaloT 06pasoBaBLUYOCA CBEpXY KUMAKOCTb ANsl WCMOMb30BaHUs B KayecTBe WHAMKATopa; pacTBop
0BHOBMAOT Yepes Kaxable 2—3 cyT.

JonyckaeTcs MCnonb3oBaTb CBEXENPUIrOTOBNEHHBIN pacTBop 1 1 kpaxmana B 100 cM® kunsawei soabl.

Mpw ncnonb3oBaHUM N60ro U3 ykasaHHEIX PACTBOPOB Kpaxmaria B kKadyecTBe MHAMKaTopa K TUTPYeMOMY
pacTBopy Ao6aBnAT HeCKoNbKo Kanesnb 10 %-Hol ykcycHol kucnoTsl (CH;COOH).

b) OtanoHHbIN pacTBop oaa (J,)

2 r nognaa kanua (KJ) n 10 cm® Boabl nomMellatoT B Gloke 1 B3BelumBatoT. [JobaBnsoT ioa Henocpea-
CTBEHHO B pacTBop B BloKCy, HaxoasLLyoCs Ha YallKke BecoB, A0 nofyyeHns obLuero konuyecTsa oga B pac-
TBope okono 0,1 r. TwaTensHO B3BELUMBAKOT PacTBOpP W ONpeaenstoT KonuuecTBo AobasneHHoro noaa.
CHumaltoT BroKCy 1 BBINMBALOT pacTBOP B XMMUYECKNIA cTakaH. MpombiBaroT 6roKCy BogoW, Aepxa ee Had cTaka-
HOM, W BbINTMBAIOT PacTBOP W3 CTakaHa B Konby, rpagyupoBaHHyto Ha 1000 cm3. OnonackvBaroT cTakaH BOAOM,
KOTOPYH CnivBatoT B Konby, 1 AoBoasaT o6bem pacTeopa B konbe Ao 1000 cm3.

MpumeyaHue— ITOT pacTBOP AOBOMBHO CTABUINEH, ECIM er0 XPaHWTb B NPOXI1a4HOM Y TEMHOM MECTe B XO-
POLLO 3aKyMNOPEHHOW TEMHOW ByTbInu.

c) PacTtsop Tuocynbdata HaTpus

loToBAT pacTBOp Thocynbdara Hatpus (Na,S,0,) KoHUeHTpauun, paBHOW KOHLUEHTPaLUN 3TanoHHOro
pacTBopa lioga, nomectus okono 0,24 r Na,S,0; - 5H,0 B konby, rpaayuposaHHyio Ha 1000 cM3, n nosoasaT
obbem pactsopa B konbe Ao 1000 cm3. MockomnbKy 3TOT pacTBOP NOCTENEHHO TEPAET CBOKO KOHLEHTPpaLuio, ee
cnenyeT KOpPeKTUPOBaTb NO OTHOLIEHUIO K pacTBOpY Aoada nepea UcnbiTaHueMm.

KoHueHTpaumio E pactsopa Na,S,0, paccuuThIBaIOT kak MoAHbIN 3KBUBaNeHT, Mr (iioaa)/cm® pacTsopa,
no ¢gpopmyne

E=", M

rae F — obbem pacTsopa oaa, cmS;
C — KOHUeHTpauus ioaa, mr/cms;
S — o6bem pacteopa Na,S,0,, UCTIoNb3yeMblii A TUTPOBaHWS pacTBopa, cM3.
d) PactBop noguaa kanus (KJ)
PacteopsioT okorno 20 r yucToro KJ B 2000 cM2 Bofpbl.
e) YkcycHas kucnota (CH;COOH)
FoToBat 10 %-HbI pacTBOp (Mo 06bEMY).
8.2.1.2 lNpoBegeHne ucnbITaHUsi
MponyckaloT usmepeHHbIA 06beM 030HMPOBaHHOIO BO3A4yXa, NOCTYNaloWero U3 UcnelTatensHon kame-
pbl, Yepes pacTeop KJ nnu otbupaior cooTBETCTBYIOLMM 06pa3omM 06beM 030HUPOBAHHOIO BO3AyXa U CMeLLn-
BalOT €ro ¢ pacTeopom KJ.
Wcnonb3sytoT ABa ansrepHaTMBHBLIX MeToAa.
a) Emkoctb gna npo6, coaepxaiyto 100 cm3 pacTBopa KJ, CoequHaAIoT ¢ 04HOIN CTOPOHBI C KpaHOM Ans
oT60pa Npob U3 UCbITATENLHOM Kamepsl, a C APYroi CTOPOHbLI — C rasoBoi GlopeTKoi BMecTUMOocCTbio 500 cm3,
CTeknsHHyo TpyOKyY, COEAMHSIIOLLYIO EMKOCTb As Npob ¢ KpaHOM, BBOAAT B €MKOCTb 3HAa4YUTENbHO HKe
ypoBHSA pacteopa KJ. OTKpbIBaoT ABYXNPOBOAHIA CTOMOPHbLIN KpaH razoBol 6ropeTku Ana gocTyna Bo3ayxa u
HanoNHAIOT ee BOAOW A0 OTMETKM, Afs Yero NpUNogHUMAIOT OTCOCHYIO CKIAHKY, COEAUHEHHYIO C HUXHEN Yac-
Thto 6topeTkn. CTOMOPHLINA KpaH BlopeTky B 3TOM CRydae 3aKkpbIT As JoCTyna Bo3Ayxa U OTKPbIT B eMKOCTb Ans
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npo6, a kpaH Ansa otéopa Npo6 U3 UCNbITaTeNbHON KaMepbl OTKPLIT B €MKOCTb Ans Npob. 3atem onyckarot oT-
COCHYIO CKISIHKY [10 TeX Nop, Noka BoAa He yinaeT u3 Glopetku. Mpu aTom yepes pacteop KJ npoiget 500 cm3
rasa u3 UcnblTatenbHon kamepbl. CTOMOPHLIE KpaHbl B 3TOM Cllyyae 3aKpbiTbl, 8 eMKOCTb Ansl Npob cHumatoT
ANs TUTPOBaHMUS.

b) denutenbHyto BOpoHKY BMeCTUMOCTbIO 400 cM3 HanonHsT pacTBopoM KJ 1 coeauHsIloT oTBepcTue,
yepes KoTopoe MocTynaeT pacTBoOp, C KpaHOM Ans otbopa Npob us ucneiTatensHon kamepbl. KpaH ans otbopa
Npo6 M CTOMOPHBINA KpaH, PacnonoXeHHbIN BHU3Y BOPOHKW, OTKPLIBAKOT OAHOBPEMeHHOo 1 okoro 200 cm? pac-
TBopa KJ BbINMBAIOT B rpagynpoBaHHyo NpobupKy, pacnonoxeHHyto nog BopoHKor. KpaH anst otéopa npob u
CTOMOPHLIN KpaH BbICTPO 3aKpbIBAIOT, @ BOPOHKY, B KOTOPOI coAepXMTCs 06beM rasa, paBHblil 06beMy pacTBo-
pa KJ B rpagyupoBaHHoOM Npobupke, ybupatoT 1 3akpbisatoT npobkoi. BopoHKy BCTpsIXMBatoT, 4To6bl NPoU30LL-
na nonHas peakuua ¢ pacteopom KJ. PacTtBop B rpagynpoBaHHOA Npobupke ¢ MOMOLLBIO UHAUMKATOPHOrO
pacTBopa kpaxmara npoBepsAloT Ha Hanudne cBoboaHoro oga, U ecnu ero obHapyxusatoT, obpasel, rasa
oT6paKkoBbLIBaIOT M OTGUPAIOT BHOBb.

PactBop KJ, BCTYNUBLUMIA B peakumio ¢ U3BECTHbIM 06beMOM rasa U3 ucnbltatenbHON KaMepbl, He3aBu-
CUMO OT BbIGpaHHOro MeToaa, TUTPYIOT OTKOPPeKTUpoBaHHbLIM pacTBopoM Na,S,0, ¢ ucnonssosaHnem nHau-
KaTOpPHOro pacTBopa Kpaxmana.

8.2.1.3 O6paboTka pesynLraTtoB

Tak kak 1 Mr itoaa aksusaneHTeH 0,1 cM3 030Ha Npy Temnepartype U AaBNeHUN OKpYKatoLen cpeabl (npu
cpeaHuX AaBneHnn 1 TemnepaTtype okpyxatolein cpeabl B npegenax TO4HOCTU aHHOro MeTofa aHanusa), To
coAepxaHue 030Ha MOXHO BbIMUCIUTL cneayowmmM obpasom

030H, % (no obbemy) = %, (2)

rae S — o6bem pacTeopa Na,S,0;, Ucrnonbayemblil AnNs TUTPOBaHMS pacTeopa, cM3;
E — iiogHblit akBMBaneHT pacteopa Na,S,0,, Mricms;
V — ofbem obpasua rasa, cM3.
8.2.2 HenocpeacTBeHHOE U3MepeHUe ¢ NOMOLLLIO O30HOMeTpa
BmecTo npoBeAeHNs XMMUYECKOro aHanuaa KOHLUEeHTpauus 030Ha MOXeT BbiTb usmepeHa Henocpea-
CTBEHHO C NOMOLLLIO 030HOMETPA, KanMbpoBaHHOIO NYTEM CpaBHEHWUS €ro NoKasaHW Co 3HaYeHUsIMMI, Nony-
YEHHBIMU XUMUYECKNM METOA0M.

9 WUcnbiTaHMe Ha TennoByto aecdopmaLmio

9.1 OT60p U NoaroToBka obpasuoB, onpeaeneHUue UX cedeHust

Onsa vcnbiTaHus ncnonb3yoT ABa obpasua 060NnoYKM U N30ASLUNA KaXK0M XKUMbl, NOAroTOBKY U onpeae-
neHne ceveHns koTopbix nposogat no IEC 60811-1-1 (pasaen 9). O6pasLbl B Buae ABYCTOPOHHUX JIONAToK OT-
6upatoT ¢ BHYTpeHHen vactu obornoukn n usonauun. MNpu Hanuuun BLICTYNOB W/WMA 3NeKTPoNpoBoasALLEero
3KpaHa UxX yaansor.

TonwwmHa obpasua gormkHa 6biTb oT 0,8 Ao 2,0 MM. Ecnu He NpeacTaBnsieTcA BO3MOXHBIM NMOMYy4UThb TOS-
wmHy 0,8 MM, gonyckaetca MuHMMansHas TonwuHa 0,6 Mm. B ueHTpe kaxaoro obpasiua oTMe4valoT paccTos-
Hue 20 MM anst ABYCTOPOHHUX Nonatok 6onbLworo pasmepa unu 10 MM ans AByCTOPOHHMX JIOMaToK MEeHbLUEro
pasmepa.

9.2 UcnbiTaTtenbHoe o6opypoBaHue

a) WcnbiTanue nposoaaTt B Tepmoctate no IEC 60811-1-2 (8.1).

b) 3axumHble ycTpoicTBa AormkHbl obecneunBaTtb NoABecKy Kaxaoro obpasua B TepMmocTare ¢ no-
MOLLIbHO BEPXHETO 3aXMMa 1 NPUKpenneHne rpysa k obpasuy Yepes HKHANR 3a0KUM.

MpwuMeyaHn e — Prukcauusi 3aXXMMHbIX YCTPONCTE He OMMKHa NPUBOANTL K repMeTr3aumm o6omx KOHLIOB Tpy6-
yaToro obpasua u HEBO3MOXHOCTU AOCTYNa BO3Ayxa BHYTPb HEr0 BO BPEMS UCTIbITAHUS. DTO MOXET ObITb JOCTUTHYTO Nio-
6bIM cnocobom, Hanpumep BBOAOM XOTst Bbl € OAHOIO KOHLUA KOPOTKOrO OTPe3Ka METArIMYeckoro CTepXHsI AMaMeTpom,
HeCKONbKO MEHbLUMM BHYTPEHHero anamerpa obpasua.

9.3 lMpoBeaeHMe UCNbITaHUA

a) O6pa3Ll.bl noaBelmBaloT B TepMocTarte, a rpysbl NPUKpenNIAioT K HWXKHUM 3aXXKuMaM Ana cosgaHna
pactaruesatroLllero ycunusa, yctaHoOBNEeHHOro Ana matepuana B ctaHaaptTe Unn TeXxHU4eCcKUx yCrioBUaX Ha KOH-
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KpeTHoe kabenbHoe nsgenue. JTy NPoLEaYPY BEIMOMHSAOT N0 BOSMOXXHOCTU BLICTPO, YTODLI BpeMs, B TeyeHne
KOTOPOro OTKpbITa ABepLa, ObIro MUHUMATbHbIM.

b) Mocne pocTmxeHusi B TepMocTaTe YCTAHOBMEHHON TemnepaTypbl (NPeanoyYTUTENIbHO B TeveHue
5 MuH) 06pasLbl BbigepxusatoT B TepmocTate ewle 10 MUH. 3aTeM 3MepsatoT pacCTosiHUE MeXay KOHTPOJTbHbI-
MW pUCKaMmM U BbIYUCSIIOT OTHOCUTENbHOE yanMHeHne. Ecnn B TepMocTaTe HeT CMOTPOBOIO OKHa U Ansl u3Me-
pPeHust HeoBXoaMMO OTKPbITh ABEpLY, TO U3MmepeHue aomkHo GbiTb NposeaeHo He Gonee yeM yepes 30 ¢ nocne
OTKPbITUS ABEpLibl.

B crnopHom cny4ae vcnbiTaHne NpoBOAAT B TepMOCTaTe CO CMOTPOBBLIM OKHOM U U3MepeHUe NpoBOaAT
6e3 OTKpbIBaHWS ABEPLbI.

¢) CHumaloT pacTarueaioLlee ycunue, BosaencTeytollee Ha o6pasubl (06pesas obpasLbl Y HUKHero 3a-
X1Ma), 1 ocTaBnsAoT 0bpasubl B TepMocTaTe B TeueHue 5 MUH unun Ao Tex nop, noka He byaet AOCTUrHyTa ycTa-
HOBINeHHas TeMrepartypa, B 3aBUCUMOCTU OT TOrO, Kakoe Bpems 6onbLue.

3atem o6pasLbl U3BNEKaloT U3 TepMocTaTa U MeSIeHHO OXNaXAaloT 40 TemnepaTypbl OKpyKatoLen cpe-
Abl, Mocre Yero cHoBa U3MepSIIOT PacCTOSIHNE MeXAY KOHTPONbHBIMU pUCKaMM.

MpwnmedaHune—Cnegyer NnpegycMoTpeTb MePb! NPEAOCTOPOXHOCTY NpU 0GPaLLEHNN C HArPETHIMU 3aXKUMa-
MU, rpy3amu u obpasuamm.

9.4 OueHka pe3ynsraToB

a) MepgunaHHoe 3Ha4YeHWe yanMHeHus nocre ucnelTaHus obpasuos B TedeHne 10 MUH Npu 3aaaHHON Tem-
nepatype noA AEACTBUEM rpy3a He [OMKHO NMPEeBbILAaTh 3HaYeHWe, YCTaHOBNEHHOe B CTaHAapTe UK TeXHWU-
YeCcKMX YCMoBMNAX Ha KOHKpeTHoe kabenbHoe usgenve.

b) PasHocTb Mexay MeAMaHHLIM 3HaYEHUEM PaCCTOAHUA MeXay KOHTPOMbHBIMU puckamu obpasLa no-
Cne ero UsBneYeHns U3 TepMocTaTa U OXINaxaeHUs U 3HaueHUeM, NofydeHHbIM 4o nomelleHus obpasua B Tep-
MOCTaT, He OOMKHAa NpeBbiwaTh 3HaYeHus (%), YCTaHOBMEHHOrO B CTaHA4apTe Ui TEXHUYECKUX YCNOBUAX Ha
KOHKpeTHoe KabenbHoe usaenue.

10 UcnbiTaHMe 060NoYeK Ha MacrnocToOMKOCTb

10.1 OT60p M nogroToBka o6pa3uoB

MoarotaenueatoT NATb 06pasyos no IEC 60811-1-1 (9.2.2 1 9.2.3).

10.2 OnpepgeneHue ceveHuna o6pasuoB

Mo IEC 60811-1-1 (9.2.4).

10.3 Ucnonb3ayemoe macno

Ecnu He ykasaHo MHoe, UCMonb3yloT MUHepansHoe macno Ne 2 (IRM 902) no I1ISO 1817.

10.4 MNMpoBeneHne UCNbITaHUA

O6pasLibl Norpy>atoT B MacnsHyo BaHHy, NpeABapuUTenbHO HarpeTylo 40 YCTaHOBIIEHHON TeMnepaTtypbl
NCMbITaHWNS, U BbIAEPKNBAIOT B TEYEHWE YCTaHOBNEHHOTO BpeMeHU (3HaueHns Temneparypbl U BpEMeHU ycTa-
HaBMMBatOT B CTaHAapPTe UM TEXHUYECKUX YCIOBUSX Ha KOHKpeTHoe KabenbHoe usgenue).

Mocne Bblaepxkn o6GpasLibl U3BNEKAOT N3 Macna, cnerka NpoTupatoT, YTobbl yAanuTb USNULLKK Macna, u
NoABELUMBAIOT Ha BO3AyXe NPpW TemnepaType okpyxatLluen cpebl He MeHee YeM Ha 16 4 n He bornee YeM Ha
24 4, ecnn MHOE BPeMS! He YCTAHOBMEHO B cTaHAapTe Uu TEXHUYECKUX YCIOBUSIX Ha KOHKpeTHoe KabenbHoe
nsgenue. Mocne BblAEPXKKN Ha Bo3dyxe ob6pasLibl cCHOBa crerka npoTuparoT, Y4Tobbl yaanuTe U3NULLKK Macna.

10.5 OnpegeneHue MexaHU4YeCKUX CBONCTB

Mo IEC 60811-1-1 (9.1.6 n 9.1.7).

10.6 O6paboTka pe3ynbTaToB

PacuyeT npoYyHOCTN NpU pacTseHWN MPOBOAAT NO cevyeHuto obpasua, M3MepeHHOMY A0 MOrpyXeHus
(10.2).

PasHocTb Mexay MeanaHHbIM 3Ha4eHWeM, NoyYeHHbIM Ha naTh oBpasiax, NCnbITaHHbIX B Macne, 1 Me-
AVWaHHBIM  3HAYeHWEM pe3ynsTaToB, MOMy4YeHHbIX Ha obpasuax, He MoABepraBLUMXCA UCMbITAHWIO
(IEC 60811-1-1, 9.1.2), BblpaxatoT B npoLeHTax oT rnocnegHero. MNony4yeHHoe 3HayeHUe He AOMKHO NpeBbl-
WaTb MakcumMarbHO AOMYCTUMOrO 3Ha4YeHWUsi, yCTaHOBMEHHOMo B cTaHAapTe WM TeXHWYECKUX YCIOBUSIX Ha
KOHKpeTHoe kabenbHoe nsgenve.
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Mpnnoxenne OA

(cnpaBo4Hoe)

CBeaieHUA 0 COOTBETCTBUU MeXrocyaapCTtBeHHbIX CTaHAAPTOB CCbIMTOYHbBIM
MeXxayHapoaHbIM CTaHO2apTam

Ta6nuua JAA

HUIA MaTepuanoB M3onsauMM u 060NOYEK INEKTPU-
YECKUX U onTUYeckux kabenei. Yactb 1-2. MeTtoabl
obuwero npumeHeHnsi. MeToae!l TEMNNMOBOro crape-
HUsI

0O603Ha4YeHMe U HAMMEHOBaHUE CChINOYHOTO CrteneHb 0603HavYeHe U HAaUMEHOBaHWe COOTBETCTBYIOLLEro
MeXayHapoaHoro craHaapTa COOTBETCTBUA MEXrocyapCcTBeHHOro ctaHaapra

IEC 60811-1-1:2001 O6Lwwme meToAbl UCMbITa- IDT [OCT IEC 60811-1-1—2011 O6wwme meToabl
HUIA MaTepuanoB M3onsAuMM u 060NOYEK INEKTPU- MCMbITAaHUA MaTepuanoB M3onAuMmM u obonovek
Yeckmx n onTnyecknx kabenen. Yactb 1-1. MeTtoapl SNEKTPUYECKUX U ONTUYECcKUX kabenen. Mamepe-
obuwero npuMeHeHus. MamepeHue TONWMHLI U Ha- HUEe TOMWWHBI M HapYXHbIX pa3mepoB. MeTtoabl
PYXHbIX padmepoB. cnbiTanua gnsa onpegenennsi onpegeneHnsi MEXaHN4YE€CKMX CBONCTB
MEXaHU4YeCKUX CBOMCTB

IEC 60811-1-2:1985 O6Lime meToAbl UChbiTa- IDT [OCT IEC 60811-1-2—2011 O6wme meToabl

MCMbITaHUA MaTepuanoB U3onAuMM u obonovek
ANEKTPUYECKUX U onTrdeckux kabenen. Yactb 1-2.
MeTogbl 06wero npumMmeHeHns. MeToabl TENNOBOIO
cTapeHust

ISO 1817:1999 PesnHa BynkaHu3npoOBaHHas.
Onpeaenenve BO3OENCTBUS XXUOKOCTEN

BETCTBUS CTaHAaPTOB:
- IDT — ngeHTu4YHble cTaHaapThbI.

* COOTBETCTBYOLLUI MEXIOCYAApPCTBEHHbIV CTAaHAAPT OTCYTCTBYET. [10 ero yTBepxaeHus pekoMeHayeTcsi UCnorb-
30BaThb NEPEBOA Ha PYCCKMI 513bIK AaHHOTO MeXAayHapoaHOro ctaHaapTa. lNepeBog AaHHOrO MexayHapoaHoro ctaHgap-
Ta HaxoguTcs B PedepanbHOM MHAPOPMaLMOHHOM (DOHAE TEXHUYECKMX PernamMeHToB U CTaHAapTOB.

MpumedyaHune—B HacTosAwen Tabnuue NCNONBL3OBAHO criegylollee YCroBHOe 00603HaYeHne CTeneHn cooT-
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