®ENEPANBHOE AFEHTCTBO

MO TEXHNYECKOMY PEIYIMPOBAHUIO U METPOJIOIr A

HALMWOHANBbHbBLIN FOCT P M 3K
CTAHOAPT
POCCUWNCKOI 608114-1_
QELEPALUMN 2008

O6umre meTodbl UCNbITAHUA MaTepuanos N30NALNN
N 060N04YEK S3N1EKTPUUYECKMX N ONTUYECKNX Kabenen

YacTtb 4-1

CMNEUMANBHBIE METOAb!I NCMbITAHUW NOJINSTUINEHOBbBIX
N NOJTNTMTPOTNMMNEHOBbBLIX KOMIMO3NUWWN. CTONKOCTb
K PACTPECKMBAHWIO NO4 HAMNPAXEHWEM B YC/IOBUAX
OKPYXXAIWEW CPEAbLI. ONMPEAENTEHVE MOKASATE/TA TEKYUECTU
PACIMNABA. OMNMPEAENEHNE COAEPXAHUA CAXW NN
MWHEPA/IbBHOIO HAMONHUTENA B MONNISTUJIEHE METOAOM
HEMOCPEACTBEHHOIO CXWUTIAHWUA. OMNMPEAENEHVE COOEPXAHUA
CAXW METOAOM TEPMOIPABVMETPUNYECKOIO AHAJTN3A (TGA).
OMPEAENEHVE ONCIMEPCUUN CAXN B MONMNITUNEHE
C noMouwbO MMKPOCKOITA

IEC 60811-4-1:2004
Insulating and sheathing materials of electric and optical cables — Common test
methods — Part4-1: Methods specific to polyethylene and polypropylene

compounds — Resistance to environmental stress cracking — Measurement
of the melt flow index — Carbon black and/or mineral filler content measurement
in polyethylene by direct combustion — Measurement of carbon black content
by thermogravimetric analysis (TGA) — Assessment of carbon black dispersion

in polyethylene using a microscope
(IDT)

N3paHue oguumansHoe

B 8—00 0Ftees

Cwuwutndopwu
am


https://meganorm.ru/list2/64060-0.htm

FOCT P M3K 60811-4-1—2008

Mpepgucnosune

Llenv v npnHumnbl cTaHgapTusauum B Poccuiickoli ®efepauun yctaHoBneHbl PegepasnbHbIM 3aKOHOM OT
27 pekabps 2002 r. Np 184-d3 «O TeXHWYECKOM perynvpoBaHuu», a npasuia NPpUMEHEHNs HauMOHaNbHbIX
cTtaHgapToB Poccuiickoii ®epepauyun — FOCT P 1.0—2004 «CTtaHaapTusauus B Poccuiickoli depepauun.
OCHOBHbIE MOSIOXEHNA»

CBefileHus o cTaHgapTe

1 NOATOTOB/IEH OTKpbITHIM aKUMOHEPHbIM 06LecTBOM «Bcepoccuiicknii Hay4dHo-uccnegoBsate-
NbCKWIA. MNPOEKTHO-KOHCTPYKTOPCKUIA 1N TEXHOMOTUYECKUIA  UHCTUTYT KabenbHOW  MPOMbILLIEHHOCTU»
(OAO «BHWNWKM») Ha ocHOBe COGCTBEHHOIO ayTEHTUYHOIO NepeBoja cTaHjapTa, yka3aHHOro B nyHkTe4

2 BHECEH TexHuuyecknm kKoMnTETOM No cTaHgapTusaumm TK46 «KabenbHble nsgennsa»

3 YTBEPXAEH W BBEJEH B JENCTBUE Mpukazom defepasibHOro areHTCTBa Mo TeXHUYECKOMY
perynnposaHuto u metposiorum ot 8 anpens 2008 r. No 79-ct

4 HacToswwnii cTaHAapT NAeHTUYeH MexayHapogHomy ctaHgapty M3K 60811-4-1:2004 «MaTepuarisbl
n30n5uun 1 060N0YEK INEKTPUYECKUX N ONTUYECKNX Kabenell. O6LMe MeToAbl UCMbITaHuid. YacTb 4-1. Cneuyu-
anbHble MeTofbl UCMbITaHWI NOAN3TUNEHOBbIX M NOANNPONUIEHOBbLIX KOMNO3ULMiA. CTONKOCTb K pacTpeckuBa-
HMIO MOJ, HanpshKeHEM B YCNOBUAX OKpyxXatoLllei cpegbl. OnpegeneHne nokasarens TekyyecTu pacnnasa.
OnpegeneHne cofepxaHua caxu UYWnm MUHepaslbHOro HamnonHWTens B MOAU3ITWIEHe MeTOLOM Henocpe-
[ACTBEHHOTO CXuranusa. OnpegeneHne cogepXxaHuns caxv MeTogom TepMmorpasmeTpuyeckoro aHanmsa (TGA).
OnpepenexHne ancnepcum caxu B NONNITUEHE C MOMOLLbIO MUKpockona» (IEC 60811-4-1:2004 «Insulating
and sheathing materials ofelectric and optical cables — Common testmethods — Part4-1:Methodsspecificto
polyethylene and polypropylene compounds — Resistance to environmental stress cracking — Measurement
of the melt flow index — Carbon black and/or mineral filler content measurement in polyethylene by direct
combustion — Measurement of carbon black content by thermogravimetric analysis (TGA) — Assessment of
carbon black dispersion in polyethylene using a microscope»).

Mpy NpUMEHeHNN HacTOSALLEro cTaHAapTa peKOMeHAYeTCA UCMONb30BaTh BMECTO CCbIIOYHbIX MEXAYHa-
pOAHbIX CTaHAAPTOB COOTBETCTBYHOLLME MM HaLMOHasbHble cTaHAapTbl Poccuiickoin ®epepaumn, ceefeHuns o
KOTOpbIX NPUBEAEHbI B ONO/THUTENIbHOM NPUIoXeHun B

5 B3AMEH IrOCT P M3K60811-4-1—99

WHdpopMaumsi 06 M3MEHEHUSX K HAaCTOALLEMY CTaHAapTy NyG/MKYyeTCA B €XerogHo U3faBaeMoM
MHpopMaLIMOHHOMYKa3aTe e «HauvoHa/IbHbIe CTaHAaP T bi», 8 TEKCT U3MEHEHW N MONPaBoOK — B eXeme-
CSIUHO M3[aBaeMbIX MH(DOPMALIMOHHBIX YKa3aTensax «HaumoHanbHble CTaHaapThi». B crydas nepecmoTpa
(3aMeHbl) MM O TMEHbI HACTOSILLIENO CTaH4apTa CooTBETCTBYIOLLEe yBeJoM/IEHNe ByaeT ony6/IMKoBaHO
B ©XXEMECAYHO V31aBaeMOM MHJIOPMALIMIOHHOM yKazaTesie «HalumoHabHble cTaHaapThi». CoOoOTBETCTBY-
toLLIas MHopMaLms, yBEAOM/IEHME Y TeKC T bl pasMeLLialoTCsi Takke B MHPOPMaLMOHHOM crcTeme o6LLero
Mosib30BaHVsi — Ha oML IbHOM caiiTe defepasibHOro areH TCTBa Mo TeXHUUYECKOMY Pery/iMpoBaHuio 1
MeTposioryv BceTu IHTepHe T

© CraHgaptuHdopm, 2008

HacTosuii cTaHAapT He MOXeT 6biTb NOIHOCTLIO UK YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MPOCTpaHEH B kayecTBe 0(huLManbHOro U3faHus 6e3 paspelleHus defepasbHOro areHTCTBa No TEXHUYECKO-
MY perysimpoBaHuio 1 MeTposiorum
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HALULMWOHANBbHBLIN CTAHAOAPT POCCUWNCKOMWN GELEPALUMN

O6uwure MeToAbl UCNbITAHWIA MaTepruanos U3onAaLMnM N obonoyek
3N1EeKTPUYECKMUX U ONTUYEeCKUX kabeneli

YacTtb 41

CMEUMATbHBLIE METOAbI NCMbITAHWA NONM3TUNEHOBbLIX U MONUMPOMUIEHOBLIX
KOMMO3NLWN. CTOWKOCTb K PACTPECKVBAHMIO MO HAMNPS)XEHMEM B YC/TOBNAX
OKPYXXAIOLWEW CPEAbI. ONPEAENIEHVNE MNMOKA3ATENSA TEKYUYECTU PACMJ/IABA. OMPEAENEHNE
COJEPXAHUA CAXWN NN MUHEPANTBHOIO HANOJTHUTENA B NOJIMSTUNEHE METOJOM
HEMNOCPEACTBEHHOIO CXXUTITAHWA. ONPEAENEHWNE COAEPXAHUA CAXWN METOA0OM
TEPMOIPABMETPUYECKOIO AHANTN3A (TGA). ONPEAENEHVE ANCHEPCUN CAXN
B MOANISTU/IEHE C MOMOUWbIO MNKPOCKOTA

Common test methods for insulating and sheathing materials of electric and optical cables. Part4-1. Methods specific to
polyethylene and polypropylene compounds. Resistance to environmental stress cracking. Measurement ofthe melt flow
Index. Carbon black and/or mineral filler content measurement in polyethylene by direct combustion. Measurement of
carbon black content by thermogravimetnc analysis (TGA). Assessmentofcarbon black dispersion in polyethylene
using a microscope

JatasBegenns — 2009—01—01

1 O6uwme NonoxeHus

1.1 O6nacTb NpMMeHeHns

HacTosAwuii ctaHgapT pacnpocTpaHsaeTCst Ha MeToAbl UCNbITaHNA NOIMMEPHbIX MaTepuasioB N30NALUN 1
060/104€EK INEKTPUYECKUX N ONTUYECKUX Kabeneli, npegHasHauYeHHbIX 419 pacnpeseneHns aHeprum u cesasu,
BKtOYas CyloBble Kabenn n kabenn Ha 6eperoBbIX COOPYXKEHUAX.

MprBefeHHble MeTOAb! NCMbITAHNIA MPUMEHSIOT AN MONNITUNEHOBBIX Y MOANNPONUIEHOBbLIX KOMMNO3K-
LW, BKNOYas NOPUCTbIe U BCNEHEHHbIE N30NSALMOHHbIE MaTepuansbl.

1.2 HopmaTuBHbIE CCbINKU

B HacTosiLem cTaHfapTe UCNo/1b30BaHbl HOPMATUBHbIE CChISIKM Ha CriefyloLmne MexayHapoHble cTaH-
fapTbl:

M3K 60811-1-3:1993 O6Lme MeTOAbI UCNbITAHU MaTepManoB N30ASLUN N 060104EK INEKTPUYECKMX
kabeneii. YacTb 1. MeToabl 06Lero npuMeHeHus. Pasgen 3. MeToabl onpeaeneHns naoTHoCTu. cnbiTaHne Ha
BfiaronorfoweHue. VicnoitaHne Ha ycagky

MNCO 18553:2002 MeTog OLeHK/ ANCNepCrn MUTMEHTa Un caxn B Tpybax, CoefMHNTeNsX n KOMNo3u-
LiMsIX Ha OCHOBE NoNnonedUHOB

N3paHne opuymnansHoe
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2 TepMuHbl U onpepesnieHns

B HacTosLLeM cTaHAapTe NPUMEHEHbI cedyolime TepMuHbl (Tabnuua 1):

Ta6nuuya!
HavmeHoBaHve nonnatuneHa MnoTHocTb npu 23 'C B> r/cmM3
2.1 nonmaTuneH HU3Kol nnoTHocTu (low-density polyethylene) S0.925
2.2 nonuatuneH cpefHei nnotHoctTn (medium-density polyethylene) > 0,925 £ 0.940
2.3 nonuatuneH Bbicokoin nnotHocTu (high-density polyethylene) > 0,940

uwr 3HAYEHUsI MMIOTHOCTM yKasaHbl ANS HEHANONHEHHbIX KOMNO3ULKI U onpeaeneHbl No MeToay, NPpUBEAEHHOMY B
M3K 60811-1-3 (pa3gen 8).

3 YcnoBusa ncnbliTaHui

YcnoBus ncnblTaHuii, He yCTaHOB/IEHHbIE HACTOALWMM CTaHAAPTOM (TemnepaTtypa, NPoAO/IKUTENbHOCTb
UCNbITAHWIA 1 T. A.), AO/MKHbI ObITb YKa3aHbl B CTaHAAPTE UK TEXHUUYECKUX YCIOBUAX HA KabenbHoe usgenve
KOHKpPEeTHOro Tuna.

No6ble TpeboBaHMA K UCTIbITAHNUSIM, YCTAHOB/IEHHbIE B HACTOALLEM CTaHAAPTE, MOTYT ObITb MU3MEHEHbLI B
cTaHAapTe UM TEXHUYECKNX YCNOBUSIX Ha kKabenbHoe n3genne KOHKPeTHOro Tuna B 3aBUCMMOCTU OT €ro 0COo-
6eHHOCTEN.

4 O6nacTb pacnpocTpaHeHus

YcnoBusi KOHGULMOHVPOBAHNSA U NapameTpbl UCMbITAHWI YCTAHOB/EHbI 47151 HAMGOee pacnpocTpaHeH-
HbIX BUZ0B KOMMNO3MLMii AN U30N5LMK M 060104€eK Kabeneii, NPOBOAOB U LIHYPOB.

5 TunoBble n Apyrue ucnoitaHusg

MeTogp! MCMbITAHWUA, YCTaHOB/1IEHHbIE B HacToAlWeM CTaHaapTe, npegHasHayeHbl, rnaBHbIM o6pa30M,
ON1A TUNOBbIX MCMbITAHWIA. Bcnyuae HEO6X0,EI,VIMOCTVI N3MEeHeHna yCl'IOBVIVI ncnbITaHWi npu 60/1ee YacTbIX UCMbI-
TaHNAX. HanpuMmep npuemMo-caaTo4HbIX, 3TN UISMEHEHNA YCTaHaBAMBAaKOT B CTaHAapTe Un TeEXHUYECKUX ycno-
BMAX Ha kabenbHoe n3genme KOHKpeTHoro tuna.

6 lMpepBapuTenibHOE KOHAUULMOHUPOBaHKE

Bce McnblTaHUs AO/MKHbI NPOBOANTLCS HE paHee YyeM yepes 16 Y nocne aKCTPY3UU UAW By/KaHW3auum
(Mnu cLumBaHUs), €CIM 3TN NMPOLLECCHI UMEKT MECTO NPY HASIOXEHNN U30AALMMN UMM 0600YUKN.

7 MepanaHHoe 3Ha4yeHue

MosnyyeHHble pe3ynbTaThbl pacnosaraoT B psj B NOPsAKe BO3PACTaHUS UM yObIBAHUS YACTIOBbIX 3HaYe-
HWIA 1 onpegensT MeAnaHHOe 3HaueHne, KOTOpoe HaxoauTcs B cepefviHe psaa, ey YMCo NoMyyYeHHbIX
pe3ynbLTaToB HeYeTHOe, UM SBNIAETCA YCPeAHEHHbIM 3HAUEHUEM U3 ABYX, KOTOPblE HaxoasaTCcs B cepeanHe
psiaa, eCNu YACIO Pe3ynbTaToB YeTHOE.

8 CTOWKOCTb K pacTpeckuBaHuio Noj HanpsXeHneM B YC/IOBUAX OKpyXatol el
cpeasl

8.1 O6wune nonoxeHus
McnblTaHne NPoBOAAT TONbKO Ha rpaHyiax MaTepmasnos f/15 060/104KM.

MeToa A ncnonb3yoT ANA UCNbITaHWs MaTepranos, NPUMEHSIEMbIX B MEHEE XECTKUX YCI0BUAX IKCNya-
Tauun kabeneii 1 okpyxatroLen cpefpl.

2
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MeTog B ucnonb3yoT Ansa ucnbiTaHna matepmasnios, NpUMeHSeMbIX B 60/1ee XeCTKUX YC0BUAX aKcnnya-
Tauum kabenei v okpyxaroLlen cpeapi.

8.2 O6opynoBaHune

O6opyfoBaHve [0/MKHO BKOYaTb B cebs cnefytoline afieMeHTbl:

8.2.1 Tpecc c noforpeBoM /15 M3roTOBIEHNA N1ACTUH MEeTOL0M pacniasa, NoABWXHbIE MNTbI KOTOPO-
ro 60/bLUEe ONOPHbIX NNT.

8.2.2 [1Be mMeTan/M4yeckue onopHble NANUTbI TOAWUHOK (6 £ 0.5) MM 1 pazamepom okono 200 x 230 MM.
B oAHOM TOpLEe KaxAoi nanTbl AO/KHO 6biTh BbICBEPSEHO OTBEPCTME, NO3BONAIOWEE YCTAHOBMTL TEMNepa-
TYPHbIV AaTUmK Ha paccTosiHUM He 6onee 5 MM OT LieHTpa NanThbl.

8.2.3 [iBe npoknafku pasmepom okosio 200 x 230 MM. HanpyMep 13 alloMUHUEBOW (DONLIN TONLLNHOM
0.1—0,2 mm.

8.2.4 Pamka npecc-hopMbl, NpefHasHavyeHHas 4159 W3roTOBJIeHUS nAacTuH pasmepom 150 * 180 x
X (3.3 0.1) MM. BHyTpeHHue yrnbl 3TON pamMkun fO/MKHbI 6bITb 3aKpyrieHbl paguycom 3 MM.

8.2.5 TepmocTarT C 3N1eKTPMYECKMM NOAOrPEBOM, CUCTEMO NPUHYAUTENBHOM BEHTUAALUN 1 NPOrpam-
MUPYIOLLMM YCTPOVCTBOM, NO3BOMAOLLMM NOHMXATb TEMNepaTypy co ckopocTbio (5 ¢0.5) K/u.

8.2.6 YucTbliA, ocTpbIii, 6e3 aedekToB Bbipy6GHON WTamn € Bbipy6GHbLIM NPeccoM A8 Bbipe3aHus obpas-
LoB pa3smepom ((38.0 +2,5) x (13,0 £ 0.8)] Mmm nnm gpyrme cooTBETCTBYOLLME YCTPOIiCTBA.

8.2.7 MwukpomeTp ¢ uncepbaaTom, C NNOCKUMU M3MEPUTENIbHBIMW NOBEPXHOCTAMU AMamMeTpoM OT 4 A0
8 MM 1 U3MepuTenbHbIM AaBnieHnemM oT 5 1o 8 H/icm2.

8.2.8 TpucnocobneHve ANa HaHeceHUs HaApe30B B obpasuax 1 nes3sune, NpusBefeHHbIe Ha pucyHkax 1u
2 COOTBETCTBEHHO.

MpumeuyaHne — J/lesBue W3roTOBMEHO W3 Ne3BUNA
«Gem», Kak NoKa3aHo Ha pucyHke 2. CM. Takxe npunoxeHue A.

PucyHoK 1 — MpuCnoco6aeHne ANsi HAaHECEHWUS HAAPe30B Pucynok 2 — Jlesene

B o6pasuax

8.2.9 3axunm 4ns crmbaHus 06pasLoB, NoKasaHHbI Ha pYcyHke 3. 060pyA0BaHHbIA NPYXUMHbLIM YCTPOIA-
CTBOM TuMa TUCKOB MW APYrM npucrnocobnieHrem, obecneymBaoLwum napanienbHoCcTb ry6oK 3axmnMa npu
CMbIKaHUW.
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1— 3apHAary6ka.2 — ucnbiTyeMmsblii o6pasel. 3 — nepeaHasa ry6ka, 4 — Hanpasnsdwouwan: 5 -- BUHT

PucyHok 3 — 3axum ana crmbaHusa o6pasyos

8.2.10 Mprcnoco6neHne AN nepeHoca 3a 0AnH Npuem 06pasLoB U3 3aXuMa A5 CrnGaHus B NaTyHHbI
npodunbHbIv gepxaTens (pUcyHok4).

PucyHok4 — Mpucnoco6neHne ans nepeHoca o6pasuos

8.2.11 JlaTyHHbIli NpohUbHBINA AepXaTenb A5 4eCATU COTHYTbIX 06pasLoB (PUCYHOK 5).

PUCYyHOK 5 — J1aTyHHbI PO UbHbI fepXaTeb COrHYTbIX 06pa3LoB

8.2.12 Mpo6upkn 13 NPOYHOro cTekna paamepom 200 * 32 MM. B KOTOpbIe NOMELLaloT NaTYHHbIN fepxa-
TesNb C COTHYyTbIMM 06pasLamu. Mpo6UpKM 3aKpbiBaOT NPOGKaMK, 06EePHYTLIMU antoMUHMEBOI hoNbroi (pucy-
HOK 6).
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PncyHok6 — McnbiTaTenbHasa npobupka c NOMeLWeHHbIM a Hee naTyHHbIM AepxaTenem (8.2.11)c 10 o6pasyammu

8.2.13 PeaKTtuBbl

MeToa A

100%-Hblii Igopal CO-630 (ATaroxCO-630)unu gpyroe BeL,ecTBO aHa/I0MMYHOTO0 XMMUYECKOoro coctasa
(npunoxeHune A nnpumeyanns 1 v 2 HaCTOALLEro NYHKTA).

MeTop B

10%-HbIi1 pacTBOp (N0 06bEMY) Igepal CO-630 (ATarax CO-630) B BoAe v Apyroe BeL,ecTBO aHano-
TMYHOrO XMMUYECKOro cocTasa (NpunoxeHve A n npumeyanuns 1,2 1 3 HacToALLero NyHkTa).

MpumeuvaHunsa

1 PeaKTuBbl Henb3a Ucnonb3oBaTb 601ee 04HOTO pasa.

2 B cnydae cnMWKOM 6GbICTPOro paspyweHus o6paslLoB peakTus creAyeT NPOBEPUTL HA YPOBEHb COAEpPXaHna B
HEM BO/bl, TAK KAk 4axe He60/bl0e YBEIMUEHUE KONIMYECTBA BOAbl (KOTOPOE He JO/KHO npeBblwath 1 %) npuBoguT Kk 3Ha-
YNTENbHOMY YBE/IMYEHUI0 aKTUBHOCTU peakTusa.

3 BopHblii pacTBop BeuwecTtBa Igepal CO-630 nnm ero 3amMeHWTens rotoBAT NyTeM NepeMelunBaHWs CMecn He
MeHee 14 npu Temnepatype 60 X —70 X . PacTBop cnefyeT UCnosib3oBaTb B TeYEHUe HeJenNun co AHA ero NpuroTos-
neHuns.

8.2.14 Kamepa, o60pyAoBaHHan HarpeBaTesibHO CUCTEMON, pasmMepbl KOTOPOI A0/MKHbI 6bITb AOCTa-
TOYHBIMUANA Pa3MeLLLEHNS LW TAaTUBOBC UCMbITaTeIbHbIMM NPO6Gupkamu (pUCYHOK 6). TemnepaTypy noggepxm-
BaloT Ha ypoBHe (50 + 0.5) °C. TennoemMKocTb KaMmepbl A0/KHA 6bITb 4OCTATOYHO 6OMbLLION 4/151 TOFO, YTOOLI
nocne noMeLLeHns B Hee NcnbiTaTeNbHbIX NPO6MPOK ¢ obpasuamu Temnepartypa He ynana Humxe 49 °C.

8.3 lMoproToska NnacTuUH 418 UCNbITAHUA

8.3.1 lpv NoAroTOBKE K MCMbITAHMIO HA ONOPHY0 NANTY (8.2.2) nog pamky (8.2.4) nomeLaoT YMCTYH Npo-
Knagaky (8.2.3). B pamke poBHbIM cioeM pasmeluatoT (90 + 1) rmaTepuana BBUAE NOpoLLKa v rpanyn. Ceepxy
HaknafblBaloT BTOPYIO MPOKNALKy, KOTOPYI HaKpbIBAKOT BTOPOI ONOPHOIM NAUTON. PasgenuTensHblil coctas
MCnonb30BaTh He crieayer.

8.3.2 lpecc-chopmy ycTaHaBnvBalT B npecc (8.2.1). HarpeTblii 4o Temnepatypbl 170 CC. u co3gatoT
ycunave mexgay navtamum npecca He 6onee 1 kH.

8.3.3 Korga Temnepartypa ONOpHLIX MIUT, perucTpupyemasn gatumkamu, gocturdet 165 °C—170 °C. K
npecc-gpopMe npuknagbisatot ycunne 50—200 kH. KoTopoe noaAepXmBaloT B TedeHne ABYyX MUHYT. Ha npoTs-
XEeHUn 3Toro nepuoga Temnepartypa [o/KHa ocTaBaTbCs B Auanas3oHe 165 "C — 170°C. 3aTem Harpes
npecc-hopmMbl NpekpaLLaT yaaneHnemM ee n3 npecca uim 6bICTpbIM OXNaXAeHUeM B Npecce nNpu coxpaHeHnu
NMOMHON Harpysku.
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8.4 KoHAMUMOHMpOBaHMWE NNacTuH

Mpouenypa KOHAMUMOHMPOBaHUSA 06pasL0B [0/MKHA 6bITb COracoBaHa Mexay 3auHTepecoBaHHbIMU
CTOpOHaMU, Tak Kak OHa MOXeT CYLLLeCTBEHHO MOB/IUATL Ha pe3ynbTaTbl UCNbITaHWiA. Ecnn Takoro cornacosa-
HVA HET. TO A0/HKHA NPUMEHATLCA 06paboTka, NpMBeAeHHasn a HacToslweM nogpasgene.

[Mocne CHATMA ONOPHbIX NAWT, HE CHUMas NPOKIaA0K U3 PoNbrv, OTNPECCOBAaHHYIO NIACTUHY NOMeLL AT
B TepmocTart (8.2.5) Tak. 4To6bl BOKPYT NNaCTUHbI Obliia CBO6OAHAA LMPKYNALMa Bo3gyxa. MNnactuHa fomkHa
YCTOYMBO ONUPATLCA HA TOPU3OHTA/IbHYIO TENIONPOBOAALLYH NOBEPXHOCTL, YTOGL!I MEXAY NMOMNITUNEHOM 1
npoknagkamu u3 onbry ocTaBasncs NAOTHbIA KOHTaKT.

Temnepatypy, U3MepsieMyto Ha pacCTOsIHUW He 60on1ee 5 MM Hafl LLeHTPOM ropu3oHTasIbHO NOBEPXHOCTYH
0TNPeCcCcOoBaHHOM NNACTUHbI, PEFYIMPYIOT CRefyoLW MM 06pa3om.

Mpu ncneiTaHy NONN3TUIEHA B TepmocTaTe B TeYeHue OJHOro yaca noffepxusaloT Temneparypy
(1451 2) °C. (155 +2) °C 1 (165 + 2) °C gns nonnaTuneHa H13Koi, CpegHeil 1 BbICOKOIM NAOTHOCTH COOTBET-
CTBEHHO. 3aTeM TemnepaTypy noHmxatT A0 (29 + 1) °C co ckopocTbto (5 + 2) K/u. JonyckaeTca oxnaxaaTb
NAacTVHbI BCamMoM npecce. PakTU4eckyto CKOPOCTb OXNXAEHNA PEerMcTpupyoT camonucLem-rpaconoctpou-
Tenem.

MpumeyaHune — KOHAMLMOHUPOBAHNE NNACTUH Heob6s3aTeNbHO. B CNOpHbIX cnyyasx cnegyeT NWCNoMb30BaTh
o6pasel, npoweALW Nl KOHAULUOHUPOBAHKE.

8.5 Bu3yanbHblii ocMOTp 06pasLoB

MoBepPXHOCTb NNACTVHbI A0/MKHA ObITb POBHON, 6€3 Ny3bipeld, 6yropkoB Unu yrny6nenwuii. lonyckaercs
Hannune Takmx AedeKToB Ha paccToAHNM He 6onee 10 MM OT Kpast NIaCTUHbI.

8.6 lMpoBegeHne ncnbiTaHnA

8.6.1 MoparoTtoBka 06pa3LoB ANa UCMbITaHUSA

Mcnonb3ysa Bbipy6Hble WwWTamn v npecc (8.2.6) unm gpyrve nogxogsive gnsa aToi Lenn ycTpoicTea, us
NAacTUHbI Ha PacCTOAHUN He MeHee 25 MM OT ee kpaeB Bbipy6atoT 10 06pa3u,oB (8.6.2) Tak. UTO6bI NOC/E U3B/e-
YeHus 06pa3LoB U3 N1ACTVHbI NEPErOPOAKM MeXAY OTBEPCTUSIMU OCTaBa/IMCh HEMOBPEXAEHHbIMU.

TonwmHa obpasLos, onpegensemas npu NomMoLLLy MukpomeTpa (8.2.7). fo/mKHa COOTBETCTBOBATL 8.6.2.
O6pa3subl AOMKHbI UMETb MpPsSMble KPOMKM. CKOLIEHHblE KPOMKU MOTYT CTaTb NPUYMHON HEeLOCTOBEPHbIX
pe3ynbTaTos.

8.6.2 Hagpes 06pasuoB 1 UX yCTaHOBKa B fiepxartenb

HenocpeAcTBeHHO nNepeg noMeLleHneM o6pasLoB B peakTUB B KaXKA0M U3 HUX MPU NOMOLLM NPUCNOCOo6-
neHus (8.2.8) genarT Hagpes (pUCyHOK 7 u Tabnuua 2). Jlessume, npy NOMOLLM KOTOPOrO BbINOTHAETCS HaApes,
He A0/IKHO 6bITb TYMbIM UK AeOoPMUPOBAHHBLIM, 3aMeHY 1e3BKS NMPOBOAAT N0 Mepe HeobxoAnMocTu. flaxe
npv y4,0BN1eTBOPUTE/TbHOM COCTOSTHUM NIe3BUE He A0/HKHO UCMO/b30BaTLCA NOC/IE BbINO/HEHUS CTa HAAPEe30B.

[JlecaTb 06pa3yoB ycTaHaBnnBaloT B 3aXuM (8.2.9) Hagpe3om Hapyxy. [yOku 3axuma casuraloT npu
MOMOLLY NPMUCNOCOGNEHUS TUNA TUCKOB W YCTPOCTBA A/15 3aNpecCOBKM C 3/1eKTPONPUBOAOM C NOCTOSHHO
CKopocCTblo B TeyeHue 30—35 c.

CorHyTble 06pa3sLibl BEIHMUMAIOT 13 3aXKUMa Npu NoOMOLLM npucnocobneHns Ana nx nepeHoca (8.2.10) n
nomeLlatoT B NaTyHHbI gepxaTtens (8.2.11). Ecnu kakoli-nm6o obpaseL, uim o6pasLbl BbICTynatoT Hag ocTab-
HbIMW. TO BPYYHYIO UX ClieflyeT NoCTaBnTb Ha MecTo.
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Ta6bnuya 2
B Mmunnumetpax

MnoTHOCTL NonnaTuneHa

Ans 060n104Ku*' A B ¢ oo
s 0,940 /CbB 38.012.5 13.010.8 3.00—3.30 0,50—0.65
>0.940 r/icm1 38.0125 13,0 +0.8 1.75-2.0 0.30—0.40

*' TINOTHOCTb SIBNSIETCA NMIOTHOCTbIO KOMMNO3MUMK 6e3 HanonHuTens (pasgen 4>,
H Fny6uHa D gonxHa 6biTb OA4MHAKOBON NO BCell AnuHe.

JepxaTtenb c o6pasyamu BCTaBAAT B Npobupky (8.2.12) yepes 5— 10 mun nocne nx crubaHus. MNpobup-
Ky 3amnofnHAIT peakTmBom (8.2.13) Tak, 4To6bl BCe 06pasLibl HAXOANANCH B XUAKOCTU; NOC/e 3TOro Npobupky
3aKpbIBAOT NPOBKOIA.

3anonHeHHy0 Npo6upky cpasy NoMeLalT B LUTATUB B HarpeTyto kamepy (8.2.14). CnefyeTt KOHTPOMpPO-
BaTb, UTOObI 06pasLbl NPM UCMbITAHUM HE Kaca/MCb CTEHOK NPO6UPKK. Bpems nomelleHns o6pa3uoB B Harpe-
TYI0 Kamepy OUKCUPYHoT.

8.7 OueHka pe3ynbTaToB

PacTpeckuBaHue 06pa3L0oB Noj HanpsxeHMeM B YC/TOBMSAX OKpYXatoLLei cpesibl HaunHaeTcs B ob6nactu
Hagpesa, TpelHbl NpM 3TOM pacnonaratTcs NnepneHAnKyNsapHo K Hagpesy. MossneHne nepBoii TpeLyHbl,
06Hapy>XeHHOoV Npn BU3yaslbHOM OCMOTpe 6e3 NPpMMEHEeHUs YBeMYnTe bHbIX MPUOG0POoB, 03HavaeT, 4To obpa-
3el He Bblfepxan ucnbiTaHue.

Metog A

Mocne BbifepXKN 06pasLoB B TENIOBOM kaMepe B TedeHune 24 4 NosiBNeHne TPeLLVH AonyckaeTcs He
60/1ee yeM Ha NATM o6pasuax. Mpu paspyLleHnn WecTn 06pasL0B CUUTAIOT, UTO MaTepuasn He BblAepxasn Ucnbl-
TaHue. VicnbiTaHne MOXHO NOBTOPUTL OfWH pa3. 0Tobpas AecATb 06pa3L0oB OT HOBOW NNacTuHbL. Mpu aToM
JonyckaeTtcs paspylleHuve He 6onee nATU 06pasLoB.

Metopg B

Mocne BblAEPXKM 06pa3LL0B B TENMOBOW kKamepe B TeueHve 48 4 paspyLieHne 06pasL,oB He fonyckaeTcs.
Mpu paspyweHun ogHoro obpasua cuuTaloT, YTO MaTepuan He BblAepXan ucnbiTaHne. VcnbiTaHne MOXHO
NoOBTOPUTbL OAUH pa3. oTo6pas AecAaTb 06pa3L,0B OT HOBOW MIACTUHbBI, U NPU 3TOM paspyLleHne o6pasLoB He
Jonyckaetcs.

8.8 CBOAHblIE flaHHbIE N0 YC/IOBUAM UCMNbITAHWUA U TPe6OBaHNAM K UCNbITAHUIO NO MeTogam A n B
(tabnuua 3)

Ta6bnunuya 3

Ycnosus niunu TpeboBaHns MeTtog A MeTog B

MoaroTtoBka NNacTUH:

Temnepartypa, *C OT 165 go 170
ycunue.kH Ot 50 go 200
BpeMs, MUH 2

KoHAnLuMoHUpoBaHe NnacTuH.
TemnepaTtypHblii guanasoH. ¢$C
CKOPOCTb oxnaxaeHus. Kiu 5r 2

YCnoBusi UcnbiTaHNA:

KOHLEeHTpauua peaktusas> % 100 10
Temnepatypa. JC 50.0 1 0.5
NPOAO/IKUTENBHOCTb, Y, HE MeHee 24 48

Tpeb6oBaHus:
yncno paspyleHHbIXx 06pasLoB, He 6onee 5 0

*' licxopHas TemnepaTypa, 3aBucswas ot Tuna noaumepa:
(1451 2) X — Ans NnonNuaTuneHa HW3KON NNOTHOCTHU.
(155t 2) ‘C — pnAa nonuaTuneHa cpefHeil NNOTHOCTK;
(165 x 2) ‘C — pnsa nonmaTuneHa BbICOKOW NAOTHOCTH.
KoHeuHas TemnepaTtypa — (29 + 1) *C.
Igepal CO 630 vnn gpyroii aHanornyHblii N0 XMMUYECKOMY COCTaBY peakTuB.
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9 McnblTaHWe HABMBAHMEM MOC/e TEMSI0OBOrO CTapeHns Ha Bo3gyxe

MpumeuyaHune — cnbiTaHne HaBUBAHWEM NOC/e TEMJIOBOrO CTApeHWsi HAa BO3AyXe NPUBEAEHO TONMbKO €
M3K60811-4-2 (pasgen tO)[1).

10 OnpepeneHne nokasaTens TekyyecTu pacnnasa

10.1 O6wWuMe NONOXEHUs

Moka3aTtenb TekyyecTn pacnnasa (MTP) nonuatTuaeHa nam NoNnaTUAEHOBbLIX KOMNO3WLUiA onpeaenseT-
CS KONMYECTBOM MaTepuana, KoTopoe noj Bo3AeliCTBMEM rpy3a, Macca KOTOPOro yCTaHOB/IEHA B HACTOALLEM
MeTo/e, BblAaB/MBaeTCA Yepe3 0TBEPCTME ONpee/IeHHOro AnameTtpa BTederne 1.5unu 10 MuH npu Temnepa-
Type 190 BC.

MpumeyaHune 1— 3T0TXe MeTof npueegeH B MCO 1133 (2].
MpumeueH ne2 — NS NOANITUNEHA, HE paCNPOCTPaHAOLLEro ropeHne, nokasaTe b TeKy4yecTu pacnnasa He
onpegenswoT.

10.2 WcnbiTaTenbHoe o6opyaoBaHue

McnblTaHne NpoBOASAT B 9KCTPY3NOHHOM niactomeTpe (fanee — npu6op), KOHCTPYKLUSE KOTOPOro npu-
BeAieHa Ha pucyHke 8. MoNM3TUNEH, 3arpyXXeHHbI B BEPTUKa/bHbIA LUAVHAP, NOA BO3A4eCTBUEM MOPLUHA C
YCT@HOB/IEHHbIM Ha HEM Tpy30M 3KCTPYAMPYIOT yepe3 dubepy Npu KOHTPOAMpyeMoi Temnepatype. Bce
NoBEepPXHOCTM NPMGOpPa, HaXOAALWMECS B KOHTAKTE C UCMbITYEMbIM MaTEPUASIOM, [O/MKHbI ObITEOTNONNPOEAHDI.

1 — HanpaBnswwWwas BTynKa

PucyHok 8 — TMpu6op 45 onpeaeneHns nokasaTesnis TekyyecTn pacniasa (nokasaH LuamHApP 60/1bWOro HapyXHoro
AvameTpa; nnactuHa A, dovkcupyowas dunbepy, v TENMOM30MPYIOLLEE OCHOBaHWeE B>
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Mpr6op COCTONT K3 CNefyIoLLMX 00 BHbIX YacTel:

a) CrasbHOI uMNuHAp

BepTukanbHO pacrnonoXeHHbIi CTanbHOM LUANHAP UMEET HapYXXHbI TENI0M30ALNOHHBIA cnoli, obec-
neyusawowmnii nogaepxaHne temnepatypbl 190 °C. nnHa umnnHgpa — He MeHee 115 MM. BHYTpeHHWUIA ana-
MeTp — 9.5—10 MM. UUANHAP AO/HKEH o6ecneynmBaTb COOTBETCTBUE TpeboBaHUSAM, NpuBegeHHbIM B 10.2,
nepeuuncneHune b). Nog 0CHOBaAHMEM UMAUHAPA J0MKEH ObITb CNOV TENIOM30AALNOHHOTO MaTepuana, ecnm
nnowagb OTKPbITON MeTanInyeckoi NoBepxHocTh 6onee 4 cM2, B KaUeCTBE KOTOPOro PEKOMEHAYEeTCSA UCMOSb-
30Batb nonuteTpadTopaTUIEH (TO/LLMHON OKONO 3 MM), TaK Kak OH NO3BO/IAET n3bexartb NPUIMNaHnsa aKCTpy-
Avpyemoro matepuana.

b) CTanbHOI NycTOTeNbIl NOPLLEHD

CTasIbHO NyCTOTe bl NOPLUEeHb JO0/MKEH UMETbANHY HEe MeHee ANUHbI LunnHapa. LunmHap v nopeHs
[JO/MKHBI 6bITb COOCHBI, @ 06LLasn A/IMHA NOPLLHSA A0/KHA 6bITh He 60/1ee 135 MM. [1/1MHa roN0BKM MOPLUHA [O/X-
Ha 6bITb (6.351 0,10) MM. iluaMeTp rosIoBKM J0/MKEH BblITb MEHEE BHYTPEHHETO ANnaMeTpa UMIaMHapa no Bceli
ero paboueii gnvHe Ha (0.075 + 0.015) mm. ns onpeaeneHnsa Macchl rpysa (10.2, nepeuncnexuve c)] aToT gma-
MeTp J0/MKEH 6GbITb N3BECTEH C TOYHOCTBIO 40 * 0,025 MM. HXHWIA TOpeL, NOPLUHA AO/HKEH UMeTb 3aKpyrieHne
Kpomku pagunycom 0.4 MM. BEPXHAS KPOMKa ro/10BKM NOPLUHSA A0/MKHA ObITb TaKXKe cnerka sakpyrieHa. inametp
0CTasIbHOI YacTV NOPLUHA J0/MKEH BbITb 0KOM0 9 MM. B BEPXHIOK YacTb NOPLUHS MOXET 6bITb BCTAB/IEH LUTOK,
npeAHasHayeHHblli 418 YCTaHOBKM Ha Hero rpysa. Mexay nopLiHeMm 1 rpy30M Jo/DKeH 6biTb C0l Ten1on3ons-
L.

c) CbeMmHbIil rpy3, ycTaHaBMBaeMbIil Ha NOPLUEHb

O6Las macca rpysa v nopLUHa fo/mKHa 6bITb Takol, 4To6bl NprknagbiBaeMoe ycunme P cocTaBniano:

P=21,2H — npu ucnonb3osaHuu metoga A (10.5);

P =49.1 H— npu ncnons3osaHuu metoga C (10.6).

d) HarpeBatenb

HarpeBaTenb fo/mKeH noagepxusarb TemnepaTypy B unnuHgpe (190 + 0.5) CC. Harpeartesnb 40OMKEH
UMeTb CUCTEMY aBTOMaTUYECKOW perynnpoBkM TemnepaTypbl.

e) lMpubop ana nsmepeHnsa Temnepartypsl

Mpubop AN nMepeHus TemnepaTypbl AO/MKEH HAXOAMTLCA B KOpnyce UnanHApa v pacnonaratbecs Kak
MOXHO 61mxe K hunbepe. Mpubop fomKeH 6bITb OTFPaAynpoBaH 419 N3MepPeHnsa TemnepaTypbl C TOUHOCTbIO
no+0,1 °C.

0 dunbepa

dunbepa Ao/mkHa ObITb N3 3aKafleHHOoN cTanu annHoli (8.000 + 0.025) MM 1 BHYTPEHHUM AMaMeTpoM
2.090—2.100 mMm. OTK/IOHEHWe BHYTPEHHero guvameTpa no AAvHe uabepbl HO AO/MHKHO MpeBbiwatb
+0.005 MM (prcyHOK 9). Punbepa He Ao/HKHA BbICTYNaThb 32 OCHOBaHUE LUIMHAPA.

n) Becbl

Becbl f0MKHbI UMETb NOrPeLIHOCTb He 6onee + 0,0005 .

a.5-100

200-210

PuUcyHOKD — dunbepa (nokaszaH LMAUHAP MANoro Hapy)XHoro guaMmeTpa u npumep KpenneHns punbepsbl)
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10.3 O6pasybl 419 UCMbITAHNSA
O6paseL, n301auun UM 060/104KN HE0BX0AMMOK Maccbl 0TOMPalOT C OAHOIO M3 KOHL,OB NpoBoja Wu
kabens. O6pasel, pa3pe3atoT Ha KyCOUYKkM pa3mepom He 6on1ee 3 MM B 1II060OM HanpasieHUN.

MpumeyvyaHune — MpuHEO6XOANMOCTN 06pasLbl N30NSLMOHHOIO MaTeprana oT6MPatT OT PasIUUHbIX XU,

10.4 YucTka nobcnyxuaHue npubopa

Mpubop YMCTAT Nocne KaxAoro ncnbiTaHus. He gonyckaeTcs ncnonb3oBaTtb abpasviBHbIe U Apyrue aHa-
NOTNYHbIE MaTepuanbl A48 yaaneHus nonnaTuaeHa UM oUnCTku N bbix YacTen npubopa, Tak kak aTu maTte-
pvanbl MOTyT NOBPeANTb NOBEPXHOCTb NOPLLHSA, LUANHAPA Unu unbepsbl.

[Ansa ynctkm npnbopa pekoMeHyeTcs NCNob30BaTk Takme pacTBOPUTENN Kak KCUIon, TeTparngpoHad-
Ta/IMH WU YACTbIV KepOCUH. MopLUeHb ¥ LWAUHAP YACTAT B rOpsYeM COCTOSIHUM TaMMOHOM, MPOMUTaHHbLIM
pacteopuTenem. Punbepy YNCTAT NATYHHbIM NPUCNOCO6NEHNEM TUMA PA3BEPTKU NN fePEBSAHHON LUMUBKOWA,
3aTeMm NorpyxaroT B KUNSALWMWIA pacTBOpPUTESb.

Mpy NOCTOAHHOM MCNOIb30BaHUN NpUbopa pekoMeHayeTcs OANH pa3 BHeA et CHUMATbL TENI0M301pY-
foLLLee OCHOBaHWe v NNacTuHy, UKCUPYIoLLY0 hnibepy (PUCYHOK 8). 1 T aTelbHO YNCTUTb LMAVHAP.

10.5 MeTtog A

10.5.1 O6ume nonoxeHus

MeTog A ncnonb3yoT Npy onpefeneHnn Hem3BeCcTHOroO Nokasarens TekyyecTu pacnsiasa obpasia nonv-
aTUNEHa.

10.5.2 MNpoBegeHne ncnblTaHnsa

Mpubop cneayet ounctutsb (10.4). Mepes Hayanom cepun UCMbITAHN TeMnepaTypy LUAVHAPA 1 MOPLUHSA
poogAaT Ao (1901 0.5) °C n nogaepxumBatoT ee B TeueHne 15 MuH. B fanbHeiiwem 3Ty Temnepartypy Heobxo-
AUMO NnoAfepXuBaTh B TEYEHNE BCEro npouecca 3KCTPYy3un NomatuieHa.

PekomeHpayeTcs B kauecTBe npubopa AN namepeHusa Temnepatypsbl [10.2, nepeyncneHune e)] ucnonb3o-
BaTb PTYTHbI/i TEPMOMETP, MOCTOAHHO YCTAHOB/EHHbIN B LWIMHAP (MpUMeYaHne HacTosLWero nyHkTa). Ans
yfny4leHus TEeNI0BOro KOHTaKTa pekoMeHAyeTCa MCNOoNb30BaTh CM/iaB C HA3KOW TemnepaTypoi nnaBneHus,
Hanpumep cnnas Byaa.

MpumeuyaHune — Ecnm nucnonb3yoT gpyroit npubop Ans M3MepeHus TemnepaTypbl, TO Nepes HavyanoMm cepuu
ncnblTaHuii ero rpagyvpyoT npu temnepatype (190 2 0.5) 'C no pTyTHOMY TEPMOMETPY, COOTBETCTBYHOLW EMY Tpe6oBaHU-
am 10.2. nepeuncneHve e). NOMeLWeHHOMY B LUIMHAP U NOTPYXEHHOMY BNOMNU3TUNEH HA COOTBETCTBYIOLWYIO Ty6GUHY.

B uunuHgp nomewaoT Tpebyemoe konmyecTBo obpasua (Tabnuua 4) 1 B BEPXHIOK YacTb UuanHapa
BCTaBAAT NOpLUeHb 6e3 rpysa.

Uepes 4 mnH nocne nomelleHns B LUAUHAP 0o6pasua, korga temnepatypa uuivHapa cHosa 6yger
(190 1 0.5) °C. Ha nopLueHb CTaBAT rpy3 Tak. UTO6bI Yepe3 hunbepy BblgaBANBasICA NOANITUIEH. CKOPOCTb
IKCTPY3MM U3MEPSIOT NyTEM PE3KM IKCTPYAMPYEMOro Matepuana yepes onpefesieHHble NPOMEeXyTku BpemMe-
HU. Pe3Ky NpoBOAST B HEMOCPEACTBEHHOW 6/1M30CTU OT (PUIbEPbI OCTPLIM UHCTPYMEHTOM, NOyYas KyCOUKM
MaTepuana (ganee — oTpesku). BpeMeHHble MHTepBasibl, Yepes KOTopble 0TOMpalT OTpe3ku, NpuBeaeHb! B
Tabnuue 4.

OTpesku oTbMpaloT B TeYeHre He 6o/1ee 20 MVUH C MOMEHTa 3arpy3ku obpasua B umauHap. MNepsblii oTpe-
30K. a Takke BCe 0TPe3Kn, KOTopble coAepXaT My3blpbky BO34yxa, 0TopakoBbiBaloT. OcTaBLUNeCs OTPE3kKM, Ync-
10 KOTOPbIX JO/MKHO 6bITb HEe MeHee TpeX, B3BELIVBAKT KaxAblii B OTAENbHOCTU C TOYHOCTbIO A0 1 Mr n
onpefensT X cpefHo Maccy. Ecnv pasHOCTb MeXy MakCUMasibHOW U MUHUMasIbHOW Maccamu npeBblLla-
eT 10 % cpefHero 3HavyeHus, pesynbTartbl UCMbITAHUSA CUATAIOT HEY,0BN1eTBOPUTESIbHBIMUN U UCTbITAHNE NPOBO-
AT NOBTOPHO HA HOBOM obpasLie.

10.5.3 O6paboTka pe3ynbLTaToB

MokasaTenb TekyyecTu pacnsiasa onpeAensoT ¢ TOYHOCTbIO A0 ABYX 3Havawmux uudgp (npumedanune 1
HaCTOoSLLEero NyHKTa) v BblipaxaltoT kak MTP.190.20.A B r/600 ¢ (NnpumMeyaHune 2 HaCTOALLErO NYHKTa)

MTP.190.20.A = @

roe MNTP BbipaxaeTcs B /10 MyH;
T — CpefHAa macca OTPe3Kos, I
t— BpeMeHHoli nHTepBan 0T6opa OTPE3KOB, C.

MpunmeyaHuns

1 Ha MNTP nonuatuneHa mMoxeT BAWATb NpeAblaylian TennoBas u mexaHuyeckas obpaboTtka matepuana. B vac-
THOCTU. Ha NOHMXeHWe 3HayeHns MTP BauseT okucneHne, nponcxoasllee Bnpoyecce NCNbITAHNSA; OHO Bbl3biBaeT YMEHb-
LWeHne Macchl nocnefoBaTeslbHO OT6MPaeMbiX OTPE3KOB. DTO AB/IEHNE HEe BO3HUKAET B NOIMITUNEHOBbLIX KOMNO3NLUAX,
cofepxXalmux aHTUOKCUAAHThI.

10



FOCT P M3K 60811-4-1—2008

2 190 — TemnepaTypa npu nposefeHnn ucnolitTaHua, sC;
20 (unn 50 gna meTopa C) — npubNAu3NTENbHOE 3HAYEHNE YCUUA, NpuKnagbiBaemoro k pacnnasy. H.

10.6 MeToaC

10.6.1 O6wWwme nonoxeHns

MeTopa C npumeHsitoT ansa onpegenexus MTP nonmatunexa, ansa kotoporo MTP, onpefeneHHbIi no meTo-
Oy A, MeHee euHNLbI.

10.6.2 lposBefeHne ncnblTaHns

Mpoueaypa NpoBefeHNs UCTbITaHWA TaXe, YTo B MeToje A.

BpemeHHble MHTepBas bl 0TOOpa 0TPE3KOB, a Takke Macca obpasua, 3arpyxaemoro B LUIMHApP, npueeje-
Hbl B Tabnuue 4.

Ta6nuua 4— BpemeHHble UHTepBaibl 0T60pa OTPe3koB (B 3aBUCUMOCTM OT 3HAUYEHUI nokasaTens TeKyyecTu pac-
nnaea» n macca o6pasua, noMeLw,aemMoro B UuAnHAp, 4Nns metogos A n C

MokasaTenb TeKy4ecTu pacnnasa Macca o6pasya, noMmelu,aemMoro o
BpemeHHO!l nHTepBan, ¢
(NTP) B UNANHAP,T
OT1 0.1 go 0.5 OT4 go 5 240
0T 0580 1 OT4 no 5 120
OT 1p0 3.5 OT4 pgo 5 60

10.6.3 O6paboTka pe3ynbTaToB
MokasaTesnb TekyyecTn pacnnasa (MTP) onpefensitoT ¢ TOYHOCTLIO A0 ABYX 3Havdawwmx uudp (10.5.3.
npumedaHue 1) n BoipaxatoT Kak MTP.190.50.C B r/150 c (10.5.3, npumeyaHue 2)

NTP.190.50C = ©

MpumeuaHne — MNpn60NBEKOPOTKUX BPEMEHHbIX UHTepBanaxoT6opa(l50c)u6onse 3HaYNTENbHbBIX YCUNN-
ax (50 H) sHayeHna NTP gna metoaa C npu6amM3nTenbHO coBnagalT ¢ pesynbTaTtamu, noayvyaeMbiMyu Npu NpUMEHeHnn
meToga A. OgHako NpaAMOit koppenauun Mmexay sHadeHmamu MTP c o6o3HavyeHnamu A n C HeT.

11 OnpegeneHne cogepXxXaHusa caxu n/mnm MUHepasibHOro HanoJIHUTeNA
B NOJIN3TU/IEHE METOAO0M HenocpenCcTBEHHOTO CXUraHua

11.1 OT6op obpasyos

OT ofHOro koHua kabensa oTbupaloT obpasel, usonaunyM nam 060104kn Heobxoanumoli maccel. Obpasel,
paspes3atoT Ha KyCO4k/ pasMepoM He 6onee 5 MM B /1I060M Hamnpas/ieHUN.

11.2 MpoBeeHne ucnbiTaHns

Jofouky ANs CKUraHna AVHOR 0KOMO0 75 MM HakanslT A0 KPACHOTLI, OXaxX4aloT B 9KCUKaTope B Teve-
Hye 30 MUH 1 B3BELINBAKT C TOYHOCTLI0 40 0,0001 r. O6paseu, nonnatuneHa maccoii (1.0 « 0,1)rnomeLLaroT B
NOJI04KY M B3BELLMBAKT BMECTE C JIOA0UKOW € TOYHOCTbI0 A0 0,0001 r. nst onpeAeneHus maccol nonnaTuneHa
A ¢ TouyHOCTbto 4,0 0.0001 r 13 06Leli Macchbl BbIYMTAKOT Maccy 10404KN.

3arem 004Ky € 06pa3LoM ycTaHaBNUBAOT B LLIEHTpe TPYOKM ANA CKMUraHna u3 TBepAoro KsapLesoro
cTekna unv papdopa BHyTpeHHUM gnameTpoM okono 30 Mm nanuHoii (400 + 50) MM. B 0iMH 13 KOHL,0B TPYy6OKM
BCTaBNSAIT NPOOGKY, B KOTOPOW 3aKpensieHbl TEPMOMETP 415 n3MepeHus temnepatypbl ot 300 °C go 650 °C un
Tpyb6Ka Ansa nogaun asota, Npy 3TOM KOHeL, TepMoMeTpa [O/IKEH conprkacaTbCsa ¢ 10404KoNM. Yepes Tpy6Ky
nponyckawT a3oT ccofepxaHmem kucnopoga He 6onee 0,5% npu pacxoge (1,7 £0.3) A/MyH. KOTOpbI noaaep-
XMBaIOT B TeYeHMe BCEro nepnoga Harpesa.

B cnopHbIX cyyasx cogepXaHue KMcaopoaa A0MKHO 6bITb He 6onee 0.01 %.

Tpy6Ky NnomMeLLatoT B Neyb, a K KOHLY TPYOKu1 NnofcoeAnHAT Nocief0BaTe/1bHO ABa OXNaxjaemblX yo-
BUTENS C TPUXI0P3TUNEHOM. MepBbIii yN0BUTENb OXNAXAAK0T NPY NOMOLLM CYXOro NbAa. BbIBOAHY0 TPYy6OKy OT
BTOPOrO YNOBUTENSA BbIBOAAT B BbITAXHOM Wkad nnm B atmocdepy. flonyckaeTca HenocpeAcTBEHHO BbIBOAUTb
TPYyOKy AN18 CKUraHus B atmocgepy.

3aTteM neyb BKAKOYAKOT M NOBbIWAKT Temnepatypy Ao 300 5C— 350 °C 3a nepsble 10 MUH. NpU6IN3N-
TenbHO 10450 °C 3a nocnegyouwue 10 muH n o (600 1 5) °C3a ewe ognH 10-MuUHYTHBIN nepuog. MocnegHoo
Temnepatypy noaaepxusatoT B TedeHne 10 MyH. Nocne Yero BbIBOAHYH TPYOKY OTCOeMHSAOT OT yoBUTENEA.
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€C/IN UX NCMOoNb3YIT, a TPY6Ky C 06pa3L0oM BbIHUMAIOT U3 NeYn 1 OX1aXA4aloT B TedeHne 5 MUH Npy npexHei
nogave asora.

JloaouKy NS CKUraHUs BbIHUMAKT U3 TPy6KK Yepes KoHeL,, Mo KOTOPOMY NoZaBasics as3oT, OX/1ax4aloT B
aKcukaTope B TeveHne 20—30 MUH 1 B3BelUMBatoT. Maccy HecropeBLUUX OCTaTKoB B onpenensatoT C TOYHOCTbIO
40 0.0001 r.

[Mocne aToro nof04Ky BHOBb MOMeLLal0T B TPYOKy, Yepe3 Tpy6Ky BMECTO a3oTa NponycKarT BO34yX Uan
KNCMOPOZ, NpY COOTBETCTBYIOLLEM pacxofe AN nogaepxanusa Temnepatypbl (600 + 20) X v BbhKUratT ocTas-
LIyOCS YacTb caxu. [oce okoHYaHKs NpoLecca ropeHust U oCTbIBaHNA OCTATKOB B UCMbITATE/IbHOM YyCTaHOBKE
NoJ0YKY BbIHMMAKOT U B3BELLMBAKOT CHOBa. Maccy Hecropesluero matepuana C onpefensoT ¢ TOYHOCTbIO 40
0.0001 .

11.3 O6paboTka pe3ynbTaToB

B-C
CofepxaHue caxu = 100%.
A
c
CopepxaHue MMHepasnbHbix HanonHuTeneih =—2100%.
A

o}
CogepxaHune HanonHutenen =—100 %.

12 OnpegeneHune cofepXaHusi caxu B KOMNO3ULUAX HA OCHOBE nonnonedguHa
MeToA0M TEPMOrpaBMMETPUYECKOTO aHanmsa

MpumeuaHune — DTOT MeTO4 MOXeT OblTb MCNOMb30BAH BMECTO MeToAa no pasgeny 11 ans onpepeneHus
CO/lepXaHuUs Caxu B NONNITUNEHEe. B CNOPHbIX CyYasx peKoMeHAyeTcA UCN0Mb30BaTh MeTO/ HEMOCPe4CTBEHHOTO CXUra-
HVst no pasgeny 11 kak 3TafoHHbIi MeTog,.

12.1 OCHOBHbIEe NONOXEHUA
B3BelueHHbIi 06pa3el, HarpeealT B TepmorpaBMmeTpuyeckoM aHanusatope ot 100 X go 950 X co
CKOpOCTb10 20 K/MUH.

NMpunmeuyaHune — HavanbHaa Temnepatypa ucnoitaHns 100 *C sBnsaeTca 060CHOBAHHON, MOCKONbKY n3mepe-
HUA MOTYT 6bITb HaYaTbl paHblie BCAEACTBME COKpalleHnsa nepuoja BpeMeHu, korga obpasel HeJOCTaTOUYHO Harper.

BHauane NpoBoAAT NPOAYB CyXMM a30TOM, KOTOPbIi He O/KEH cofepxkaTb Kucnopod. Mo JocTUxeHUN
Temnepatypbl 850 X MepexoAsT OT CyxOro asoTa K «CMHTeTUYECKOMY BO34yXy». [py nponyckaHum Bo3gyxa
MPOUCXOAUT CMUTAHNE NUMEIOLLENCS CaKM.

MpumeyaHune — MoTepa Mmacchl Npu NponyckaHuu asoTa npu Temnepartype okosno 800 X obycnosneHa paspy-
WeHMeM NosiMMepa u notepeit NPoOYMX BTOPOCTENEHHbIX UHIPEANEHTOB.

12.2 PeakTuBbl

Cyxolii a30T, cogepxalymnii MmeHee 10 Mr/kr kucnopoga.

CyxoWi «CUHTeTU4YeCcKuii Bo3ayx» (cMmecb: 80 % a3oTa 1 20 % kucnopoga).

12.3 WcnbiTaTenbHoe o6opyaoBaHue

TepmorpaBMmeTpuyeckuii aHannsartop.

[a30BbIii NepeknoyaTens.

PernctpupytoLiee ycTpoiicTBo.

AHasIMTU4ecKkue Becol.

12.4 TpoBepeHMe ucnblTaHnsa

12.4.1 MapameTpbl 060pya0BaHUSA

a) HauanbHas Temnepatypa ucnbitaHns — 100 X .

b) CkopocTb nogbema Temnepatypbl — 20 K/MuH.

c) KoHeuyHas Temnepatypa — 950 °C.

d) Macca o6pasuya 5—10 mr.

e) lMpopayBouHsblli ra3 npu Temnepatype Ao 850 X — cyxoli a3orT.

f) MpoayBouHbIii ra3 npu Temnepartype ot 850 X 70950 X — CyX0i «CUHTETUYECKUIA BO3OYX».

12.4.2 MposefaeHne ncnblTaHnsa

O6opyaoBaHue cnefyeT MCNONb30BaTb BCOOTBETCTBUN C UHCTPYKLMAMU N3TOTOBUTENSA U NapaMmeTpamu,
ykasaHHbIMKM B 12.4.1. HagHo TUrNsA nomeLlaloT o6pasel, B BUAe MakCuManbHO TOHKOro incTa. MNepea Havyanom
HarpeBsa cnegyeT obecneynTb OTCYTCTBME B aTMOcepe Kucnopoaa, 4Yto JoctTuraeTcs npogysaHnemM asoTa B
TeyeHune He MeHee 5 MUH.

12
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12.4.3 O6paboTka pe3ynbLTaToB

[lonio caxun B KOMNO3ULMM onpeaensioT ANs Kaxaoro obpasua, ucxoas U3 USMEHEHUs ero Macchl Bo Bpe-
Msl OkuUraHma npu temnepatype ot 850 °C 10 950 °C BCYXOM «CUHTETUYECKOM BO3AyXe». OCTaTOKOT CXXUraHns
npu temnepartype 950 ' C 04HOBPEMEHHO ABNAETCA COAEPXKAHNEM 30/1bl.

13 OnpegeneHve gUCNepcun caxu B NoAN3TUIEHe

13.1 O6wwue nonoxeHns
HacTosiwee ucnbiTaHue JO/MKHO 6bITh MpoBeAeHo B cooTBeTcTBUM ¢ M C 018553. 3TOT MeToA NnpurogeH
ON15 KOMMO3MLMKN Ha OCHOBE MOIN3TU/IEHA AW 3KCTPYAMPOBAHHOIO NoAN3TUNEHa (Hanpumep 060/104Ka).

MpumeuyaHune — HacToAwMNn METOA MOXET 6bITb NPUMEHEH TONLKO K NOIMITUNEHY, COAEPXAaLLEMY MeHee 3 %
caxu.

B NCO 18553 npusegeHo ABa MeToAa NoAroToBkM o6pasLos. MoXHO NCnonb3oBaTh 06a. HO Co cneayto-
LMY peKOMeHJaLUAMM:

- MeTof CxaTusa npefHasHayveH 419 KOMNO3ULMA Ha OCHOBE NOSIMATU/IEHA, HO ero MOXHO UCNO0/b30BaTb
ONA SKCTPYAUPOBAHHOIO NONNITUNEHA;

- MeTo[ C MUKPOTOMOM MNpefHasHayeH 415 3KCTPYANPOBAHHOTO NONATUNEHA.

13.2 MpoBepeHne ncnblTaHnA

B cooTtBeTcTBMM ¢ MICO 18553 noarotasnusaloT Tpebyemoe 4ymcno o6pasuos.

MpoBefeHvem nccnefoBaHns nog Mukpockonom no MCO 18553 nsyyatoT 06pasLibl C TOUKM 3peHUs:

a) cTeneHu gucnepcum,

b) OLEHKUN BHELUHEro Bua.

13.3 O6paboTka pe3ynbTaToB

O6paboTka pe3ynbTaToB uccnegosanuii — no 1 C 018553.

13.4 Tpeb6oBaHus

Ecnv B cTaHfgapTe M TEXHUYECKUX YCNOBUAX HA kabenbHOe usfenve KOHKPETHOro Tuna He ykasaHbl
ocobble TpeboBaHWA, A1 OLEHKN CTeMNeHn AUCNEePCUn AOMKHbI ObITb MPUHATLI peKoMeHAauun ctaHgapTa
M CO0 18553. npunoxeHue D.

MpnmeyaHune — Bnpunoxednn D MCO 18553 ykasaHo cnegywuee:

PekomeHayloTCcs cneayouine npeaens:

CpefHee 3HavyeHne gucnepcum (cm. S.1)s3.

Pe3ynbTaT OLEeHKM BHEWHEro BUAA: He Xy)Xe MukpodoTorpadguu B. npunoxeHve B (To eCTb y40BNETBOPUTEbHBIMU
CUYMTalT TONbKO pe3ynbTaTbl, CpaBHUMbIE C NPUBEAEHHbIMUW HAa MuKkpodoTorpadusaxAl. A2. A3 n B).

13



FOCT P M3K 60811-4-1—2008

MpunoxeHune A
(cnpaBo4HoOe)

Mpucnoco6neHns n peakTuBbl

Mpucnoco6nexHuns

Mpucnoco6neHunsa no 8.2.8.8.2.9 1 8.2.10 HacTosLWero ctaHjapra NocTaBnA0TCA pUpmMoii:

MM. Custon Scientific Instruments Inc.

541 Deven Street

Arlington. N. J.

U.S.A.

Moapo6HbIe YePTEXMN MOXHO NONYUYNTH a:

American Society for Testing and Materials (ASTM)

1916 Race Street

Philadelphia 19103. Pa.

U.S.A.

PeakTusbl

100 %-Hblii Igepal CO-630 nnoTHoCcTbio 1.06 npu Temnepatype 25 “C MOXHO 3akasaTb:

GAP Corp.. Dyestuffand Chemical Dlv.

140 West 51 Street

New York. N. Y. 10020.

U.S.A.

370 BelWecTBO JO/KHO coepxaTb meHee 1 % BoAbl. BcneAcTBME €70 rMrPOCKOMMYHOCTM €ro caeayeT XpaHuTb B
NNOTHO 3aKpbiBalLWeica MeTanNnyYecKon N cTekNAHHO nocyge.
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MpunoxexHune B
(cnpaBouHoe)

CsejieHns 0 COOTBETCTBUY HaLMOHaNbHbIX cTaHAapToB Poccuiickoin ®egepauun

Ta6nwnuya B.1

O603HayYeHne CCbIIOYHOrO
MeXAyHapoAHOro cTaHaapTa

M3K 60811-1-3:1993

M3K 60811-4-2:2004

NCO 18553:2002

CCbIZIOYHBIM MeXAYHapOoAHbIM CTaHAapTam

O603HaueHve 1 HAMMEHOBaHNE COOTBETCTBYIOLLEr0 HaLMOHA/IbHOMO CTaHAapTa

FOCT P M3K 60811-1-3—2007 O6wme MeToabl UCNbITaHWII MaTepuanos U30nsSLUN
n 060M104eK INEKTpUYeckux u ontuyeckux kabeneii. Yactb 1-3. MeToabl o6uwero
npuMeHeHus. MeToabl onpegesieHUs NAOTHOCTWU. UcnblTaHWsi Ha BOAOMOT/NOLWLEHMNE.
WcnbiTaHue Ha ycaaky

FOCT P M3K 60811-4-2—2006 O6wue meToAbl UCMbITAHN MaTepuanos M30NALUN
1M 060/104€K 3TeKTPUYECKNX U ONTUUYeckux kabeneii. YacTb 4-2. CrneynasnbHble MeTOabl
MCNbITaHWE NONM3TUNEHOBbLIX W MONUMNPOMNUNEHOBbLIX KOMMNO3WUWiA. MMPOYHOCTb npu
pacTsXXeHUN U OTHOCUTENbHOE YANWHEHWEe NpU pas3pbiBe Noc/ie KOHAWLWOHUPOBAHUSA
npw NOBbIWEHHOI TemnepaTtype. NcnbiTaHne HaBMBaHMEM MOCN€e KOHAULWOHWPOBAHUS
npu NoBbIlWEHHO TeMnepaType. VcnbiTaHne HaBUBAHUEM MOC/e TENOBOrO CTapeHus
Ha Bo3gyxe. M3amepeHue yBennyeHWss Mmacchl. McnbiTaHue Ha ANUTENbHYI TepMu-
YecKyl CcTabWNbHOCTb. McnbiTaHWe Ha OKUCAUTENIbHYH [AECTPYKLUWI Npu Katanu-
TUYECKOM BO3AENCTBUN Meau

CooTBeTCTBYWOLW NI HALMOHANbHbIA CTaHAApPT OTCYTCTBYeT. [lo ero yTBepX/eHUs peKoMeHAyeTCcs UCNONb30BaTh

nepeBod Ha PYCCKWIA s3blK [4AHHOTO MeXAyHapoAHOro craHgapTa. [epeBog [AaHHOTO MEeXAyHapogHOro craHgapTa
HaxoanTcs B ®eAepasibHOM UHPOPMALNOHHOM (POHAE TEXHUYECKUX PEraMeHTOB U CTaH4apToB.

[1] M3K 60811-4-2:2004

[2) UCO 1133:2005

Bubnuorpadus

O6wune mMeToAbl WCMbITAHWIA MaTepuanoB M30NALUN U 060M0YEK INEKTPUYECKUX U
onTuyecknx kabeneii. YacTtb 4-2. CneymanbHble METOAbl UCNbITAHUA NONNITUNEHOBBIX U
NOAMNPONUAEHOBbLIX KOMNO3ULKIA. TTPOYHOCTL NPU PACTAXEHUN N OTHOCUTENbHOE YAIU-
HEeHWe npu paspbiBe NOCNe BbIAEPXKN NPW MOBbIWEHHOW TemnepaType. McnbiTaHue
HamMOTKO/ nocfie BbIAEPXKW NPWU MOBbIWEHHOW TemnepaTtype. McnbiTaHue HaMOTKOWA
nocne BO3AYLWHOro TEN/IOBOro CTapeHus. ismepeHune ysennyeHns maccl. MicnoitaHne
Ha ANUTeNbHYI0 TEPMUYECKY CTabuNbHOCTb. McnbiTaHMe Ha OKUCNNTENbHY AeCTpyK-
uul npu katanutuyeckom Bo3gelictBun mean (IEC 60811-4-2:2004 Insulating and
sheathing materials of electric and optical cables — Common test methods — Part 4-2:
Methods specific to polyethylene and polypropylene compounds — Tensile strength and
elongation at break after condiboning at elevated temperature — wrapping test after
conditioning at elevated temperature — Wrapping test after thermal ageing In
air — Measurement of mass increase — Long-term stability test— Test method for
copper-catalyzed oxidative degradation)

MnacTmaccel. OnpefeneHne nokasaTtens TekyyecTW pacnjasa TepmonaacTtmacc no
macce (MFR) n no o6bemy (MVR) (ISO 1133:2005 Determination of the melt mass-flow
rate (MFR) and the melt volume-flow rate (MVR) of thermoplastics)
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