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Mpeancnoeue

1 NMOArOTOBJIIEH ®egepanbHbiM rocyfapcTBEHHBIM YHUTapHBIM NpeanpuatrneM «Bcepoccuinckuin
Hay4yHO-UCCreAoBaTeNbCKMN  MHCTUTYT CcTaH4apTu3auum maTepuanoB U TEXHOMOTMA» COBMECTHO C
ABTOHOMHON HekOMMep4eckoln opraHusaunen «LleHTp HopMUpoBaHUs, cTandapTU3aLmMm 1 Knaccudukauum
KOMMo3nToB» nNpu ydactumn O6beanHeHns opugnieckux nuL « Coos Nporu3BoauTeNnein KOMNo3uToOB» Ha OCHOBE
oduumnanbHOro nepesoa Ha pyCcckUi i3blK aHNOA3bIMHON BEPCUM YKa3aHHOTO B NyHKTe 4 cTaHAapTa, KOTOPbIA
BbINonHeH TK497

2 BHECEH TexHu4eckum komuTeToM no ctaHaaptusaumm TK497 « KoMnosuTel, KOHCTPYKLUA 1 U3aenus
N3 HAX»

3 YTBEP>XOEH W BBEAEH B JENCTBUE Mpukasom deaepanbHOro areHTCTBa no TexXHU4eckomy
perynupoBaHnio  MeTponornm ot 3 okTsabps 2017 r. Ne 1291-cT

4 HacToswwmi cTaHaapT aBAsieTca MoANULIMPOBaHHBLIM Mo OTHoLeHUto Kk cTaHaapTy ACTM $2214—02
«CTaHgapTHbIA MeToa onpeaeneHnsi NnapaMeTpoB CETKU CLUMTOrO CBEPXBLICOKOMONEKYIIAPHOrO NonnaTune-
Ha» (ASTM F2214—02 «Standard Test Method for In Situ Determination of Network Parameters of Cross-linked
Ultra High Molecular Weight Polyethylene (UHMWPE)», MOD), npun 3Tom gononHuTenbHble CnoBa, passl,
BKJIIOMEHHEIE B TEKCT HAcTOALWEero cTaHaapTa Ans ydeTta notpebHocTel HaumoHanbHOMW aKOHOMUKN Poccuit-
ckoin degepaunu, BolAeNEHbl KYPCUBOM.

OTaenbHble CTPYKTYPHbIE 3N1EMEHThI USMEHEHDI B LIENSIX COBMIOAEHUA HOPM PYCCKOrO A3blka U TEXHUYeC-
KOro CTUNA N3NOXKEHNS, a TakKe B COOTBETCTBUU ¢ TpeGosaHuamu FTOCT P 1.5.

M3 TekcTa HacTosiwero ctaHaapTa UckodeHbl cebifiki Ha ctaHgaptel ACTM 12765 u ACTM E 691, Tak
KaK OHU HOCSIT CNpaBOYHBIA XapakTep 1 He TpebytoTcs A NPOBEAEHUS UCTIbITAaHUIA B COOTBETCTBUM C HACTos-
MM CTaHOaPTOM.

OTgenbHble NyHKTbI 1 MOAMYHKTHI, @ Takke npunoxeHue X.2, He BKIIOYEHHbIE B OCHOBHYHO 4acTb HAcToO-
AlLero cTaHgapTa, npuBedeHsbl B AONOMHUTENBHOM NpuiokeHun JA.

CpaBHeHMe CTPYKTYpbl HACTOSALLEro cTaHaapTa co CTPYKTYpou ykasaHHoro ctaHgapta ACTM npuseaeHo
B AONONHUTENbHOM NpunoxeHu Ab.

HanmeHoBaHme HacTosILero cTaHgapTa U3MeHeHO OTHOCUTENbHO HAMMEHOBaHWUSA Yka3aHHOTO cTaHAap-
Ta ans npusegexuns B cootseTcTBe c FOCT P 1.5—2012 (nogpasaen 3.5)

5 BBEJEH BIMNEPBbIE

lNpasuna npuMeHeHUs1 Hacmosiweeo cmaHGapma ycmaHosseHbl 8 cmambe 26 ®edepanbHo20 3aKoHa
om 29 uroHs 2015 2. Ne 162-03 « O cmaHdapmu3sauuu e Poccutickoll @edepauuuy. Hgpopmauusi o6 usmeHe-
HUSIX K HacmosiweMy cmaHdapmy rybriukyemcesi 8 exe200HOM (1o cocmosiHUIo Ha 1 siHeapsi meKyuje2o 200a)
UHGbopMayUOHHOM yKka3amerie «HalyuoHanbHble cmaHdapmel», a oghuyuarnsHbill mekcm UsMeHeHul u rornpa-
80K — 8 €XEeMEeCS4YHOM UH(OPMaUUOHHOM yKazamene «HauuoHancHbie cmaHOapmbly». B cnyyae nepe-
cMompa (3aMeHbl) uru omMeHbl Hacmosiuweeo cmaHOapma coomeemcmeyioujee ysedomneHue bydem
onybnukosaHo 8 bruxalleM 8bITyCKe eXEeMeCSYHO20 UHOpMaUyUoHHO20 yKa3amens «HauyuoHasnbHbie
cmaHOapmbi». Coomeemcmaeyiowasi UHhopMayusi, yeedoMeHUe U MEKCMbI pasMewaomcs makxe e
UHGbopMalUUOHHOU cucmeme obuieao nosib308aHuUst — Ha oghuyuanbHoM calime QedeparibHO20 azeHmMcemsa
10 MEXHUYECKOMY peayliupO8aHUuto U Mempoiioauu 8 cemu ViHmepHem (wWww.gost.ru)

© CraHgapTuHdopm, 2017

HacToawuii ctaHaapT He MoXeT BbITb NOMHOCTLI0 UM YacTUYHO BOCMPOU3BEAEH, TUPaXXMPOBaH U pac-
NpocTpaHeH B kayecTBe ouLmanbHoro usganus 6es paspelueHns degepanbHOro areHTCTBa No TeXHUYECKo-
My pPerynMpoBaHuto U METPOMOTHN
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HAUMWOHANBbHBLIA CTAHOAPT POCCUMUCKOW SGEREPALUMN

KOMNO3UTbI MNOJIMMEPHbIE

MeToa onpegeneHus napamMmeTpoB NONIMMEepPHOMN CETKM CLUUTOro
CBepPXBbICOKOMONEKYNAPHOro NnonnuaTuneHa B pacrteBoputene

Composite polymers. Method for in situ determination of polymer network parameters of cross-linked ultra
high molecular weight polyethylene in solvent

Darta BBepeHna — 2018—06—01

1 O6nacTb NpMMeHeHus

HacToawunin cTangapT ycTaHaBnMBaeT MeToA onpedeneHus napaMmeTpos NoMMEpHON CeTKU CLUIMTOTO
CBepXMoseKkynsipHoro nonuatuneHa (CBMIM3), ocHoBaHHbIN Ha n3mMepeHnn koadpdurumeHTa HabyxaHus nNpoob,
norpyXeHHbIX B OPTOKCUON.

MeTog npuMeHUM AN onpeaeneHns MIoTHOCTU CLUMBKW, MOMEKYSIPHON Macchl Mexay CluMBKaMn u
KONMYecTBa NOBTOPSAOLLUXCA 3NTIEMEHTOB MeXAY CLUMBKaMU.

2 HopmaTuBHbIe CCbISIKM

B HacTosllem cTanaapTe NCnonb30BaHa HopMaTUBHAS CCbifnka Ha criefyroLUmMi cTanaapT:
FOCT 6507—90 Mukpomempesl. TexHu4ecKue ycrosusi

MpumeyaHune— lNpuNonb3oBaHUM HACTOSILLMM CTaHAAPTOM LienecoobpasHo NPOBEPUTL AENCTBUE CCbINOY-
HbIX CTAHZapTOB B WMH(OPMALMOHHON cucTeMe OOLWero nonb3oBaHusi — Ha oduumansHom cante PegepansHOro
areHTCTBa N0 TEXHUYECKOMY PEryNMPOBAHNIO U METPONOrMK B CeTU VIHTEPHET Mnn no exerogHomy MHopMaunoHHOMY
ykasarenio «HaunoHanbHble cTaHaapThI», KOTOPbIN ONyOnMKoBaH No COCTOsIHWIO Ha 1 stHBaps TEKYLLEro roaa, v no Bbinyc-
Kam exeMecs4YHoro nHhoOpMaLUMOHHOIO ykasaTtensa « HaumoHanesHble cTaHgapThi» 3a TeKYLWun rog. Ecnv 3ameHeH cebinoy-
HbI CTaHAAPT, Ha KOTOPLIM AaHa HegaTMPOBaHHASK CCbINKa, TO PEKOMEHAYETCS UCMOb30BaTh AENCTBYIOWY0 BEPCUIO
3TOro cTaHgapTa € y4eTOM BCEX BHECEHHbIX B JAHHYIO BEPCUI0 M3MEHEHWI. Ecnv 3ameHeH CCblnOYHbIN CTaHAapT, Ha KOTO-
pbifi AaHa faTMPOBaHHas! CCbINka, TO PEKOMEHAYETCsl UCMONb30BaTb BEPCUIO 3TOM0 CTaHA4apTa C yKasaHHbIM BbilLe rogoM
yTBepXaeHus (NpuHATKSA). Ecnn nocne yTBepXaeHUsi HACTOSALWLEro CTaHAapTa B CCbINOYHbIA CTaHAApT, Ha KOTOPbIN gaHa
OaTMpoBaHHas CCblNKa, BHECEHO N3MEHeHUe, 3aTparvBaLLee NoNoXeHVe, Ha KOTOPOoe AaHa CCbifKa, TO 3TO NONoXeHne
pekomeHayeTcsi NPUMeHsTb 6e3 yueTa 4aHHOr0 M3MEHeHWs1. Ecrin cebinoyHbIn cTaHaapT 0TMeHeH 6e3 3amMmeHbl, TO MonoXe-
HWe, B KOTOPOM JaHa CCbifKa Ha Hero, peKoMeHayeTCsl NPUMEHSTb B 4acTW, He 3aTparmBatoLLen 3Ty CCbIMKY.

3 TepMuHbI 1 onpeneneHns

B HacTosileM cTaHaapTe NpUMeHeHbl criedyoLlne TepMnHbI C CCOOTBETCTBYIOLLMMN onpeaeneHNnsMu:

3.1 NNOTHOCTL CLUMBKMU, V4, MOrb/AM3: TeopeTuyeckoe cpefHee YNCIIO CLUMBOK Ha eAMHULIE obbema.

3.2 MonekynsipHasa macca Mexay clumekamu; M, r/monk: TeopeTudeckas cpefHas MoneKynspHas
Macca Mexay CLUMBKaMMU.

3.3 koacpcpuumeHT HabyxaHusa; q.: OTHolleHne obbema Npobbl B COCTOAHNM paBHOBECUA Mocre
HabyxaHus K ee 06beMy 40 HabyxaHus.

UzpaHve ochmumanbHoe
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4 CywHocTb MeToaa

M3mepstoT BbICOTY KyBuueckoro obpaslia, 3ateM noMellatoT obpasel, B Cyxyto kKamepy AN UCTbITaHUR.
B kamepy Ans ucnbiTaHWn BBOAAT pacTBOPUTErb, BblBpaHHbIA B COOTBETCTBUM C TEOPUEeil CTPOEeHUs CEeTOK
dnopu. Kamepy HarpesatoT Ao 3a4aHHOM TeMnepaTypbl U 3anuckiBaOT M3MeHeHWe BbicoThl 06pasLia B 3aBnCK-
MOCTW OT BpeMeHU A0 AOCTUKEHUS YCTOMYMBOrO COCTOSIHUS (paBHoBecue). Ha ocHoBe 3Ha4YeHU BbICOThI
obpasua go 1 nocne HabyxaHus BbIMMCNAIOT ko3 PUUNEHT HabByxaHusi.

ObocHosaHue memoda ucribimaHusi rpusedeHo 8 npuroxeHuu X1.

MpumedaHune— MeToa OCHOBaH Ha NPeANONOXeHUM, 4To Npoba cluMTa U3OTPOINHO Y UBMEHEHNe pa3MepoB

6yaeT NPoNCXoanTb PABHOMEPHO BO BCEX HaMpasrieHusix. [laHHoe NpeanonoxXeHne noa3sonset nabexarb HeonpegeneH-
HOCTW N3-3a UCMapeHVsi PAaCTBOPUTENS UMM N3MEHEHUS TeMNepaTypbl.

5 Annapatypa

5.1 CpeacTBO U3MEpPEHUA NUHENHBbIX pa3MepoB

CpeacTBo U3MepeHUst NTIMHENHBIX PasMepoB AOMKHO NO3BONATbL NPOU3BOAUTL HEMHBA3UBHLIE U3MeEpe-
HWUA N3MEHeHWU ogHoro rabapuTHoro pasmepa npobbl Npu ee HabyxaHun B pacTeopuTene. CpeacTso Usmepe-
HWA MOXeT 6bITb OCHOBaHO Ha MoBbIX MPUHLMMNAaX, B TOM YnUChe:

5.1.1 MexaHuU4ecKkuXx, NCrMofb3yeMbIX, HanpumMep, B anddepeHunanbHbIX TpaHchopMaTopax ans usme-
peHus NHenHbIX NnepemMelleHnin (LVDT-gaTdukn);

MpwuMeuyaHwue— lNpn NPUMEHEHNN CPEACTB U3MEPEHNIA, OCHOBaHHBLIX HA MEXaHUYECKMX NPUHLMNAX ANns Aar-

YUKOB, HGOGXO,CWIMO ncnonb3oBartb Marepuarnbl C ManbiMmun KOSCbeMLlMeHTaMM TepMU4eCcKoro pacuwunpeHusi, Hanpmmep
KepamMnKy Unum KeapLuesoe CTEKIO.

5.1.2 oNTMUYECKUX, UCMOMb3YEMBIX, HaNpUMep, Npu nsmepeHnn No oTorpadumn UK B NasepHbLIX MUKPO-
MeTpax;

MpwnmeyaHune— Cpeacrsa M3MepeHuii, OCHOBaHHbIE Ha ONTUYECKUX NPUHLMNAX, HE AOMKHbI BbITb YyBCTBU-
TENbHbLIMM K UBMEHEHUIO MHAEKCA Npenomneruns B o6pasue CBMI3, ¢ y4eToM U3MeHsIIoWENCst TeMneparypbl CUCTEMBI.

5.1.3 npuHUMNaX MHAYKLUU, UCNOMb3yEeMbIX, HanpuMep, B JaTYMKaX pacCTOSAHUS.

MpumeyaHune—Cpeacrsa U3aMepeHUin, OCHOBaHHbIE HA MPUHUMNAX WHAYKUMW, HE JOIKHbI OblTb YyBCTBU-
TenbHbIMKM K TEMMNEpPaType UNn COCTaBy pacTBOPUTENS.

5.2 YyBCTBUTENBLHOCTL U3MEPEHWA AoMKHa cocTaenATh 1 % oT BeIcoTbl 06paslia Ao HabyxaHus, H,.
AHanus HeonpeaeneHHOCTU NPOAEMOHCTPUPOBATST, UTO Takas YyBCTBUTENLHOCTb NPUBEAET K MOrPEeLIHOCTU B
N3MepeHNn NNoTHOCTU clumnBkn MeHee 10 % npu Habnogaemom pacwumpeHnn Ha 50 % no cpaBHEHUIO C BbICO-
ToW Ao HabyxaHusa. HYem 6onblue TonwmHa Npob, TEM HUKE YyBCTBUTENBHOCTb U3MEPEHUIA.

5.3 Kamepaans ucnbiTaHumn

5.3.1 Kamepa ans ucneiTaHnia 4ormkHa obecneumBaTthb Harpes UCNOSb3yeMOoro pacTBopUTens 4o Temne-
paTypbl He MeHee 150 °C ¢ norpellHocTLo He Bonee 1 °C. MpaaueHT He gormkeH npesbiwath 0,2 °C/cMm.

5.3.2 Camblii ManeHbkuin rabapuTHbI pa3Mep kaMmepbl 45151 UCILITAHUIA 40SHKEH BbITb KAK MUHUMYM B TPU
pasa 6orbLue caMoro 60MbLLIOro UCX0AHOro rabapuTHoro pasMepa obpasua. O6beM kamepbl Ans UCNbITaHUA
aomkeH ObITb HE MeHee YeM B AecsATb pas 6onblle o6bema obpasua. Kamepa ana ucneitaHuin AomkHa 6biTb
repMeTn4Ha AN NpeaoTBpaLLeH st UICnapeHnst pacTBOPUTENS B X04e aKCNepUMeHTa (Kak NpaBunno, B Te4eHne
OBYX4acoB).

MpwnMeyaHwue— lNporpammHoe obecnedeHre c6opa AaHHbIX LOMKHO CHUTLIBaTE MHGOPMaLMIO O pa3mepe
npo6bl 1 TeMnepaType ¢ 4acToTon He meHee 0,1 L.

6 PeakTuBbl

6.1 OpTo-kcunon (o-kcunon), c TemnepaTypoi kuneHusa 144 °C
6.2 AHTUOKCUAAHT, 2,2'-MeTunneH-6uc (4-veTun-6-tpeT 6yTnndeHon)?

1 B kauecTee npumepa J0CTYMNHOM Ha PbiHKE NPOAYKLMKM MOXHO npueecTH Irganox 1010.
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Mepbl npeaoCTOPOXKHOCTU

OpTO-KCUNOM — 3TO TOKCUYHOE Nerko BocniiaMeHsieMoe BeLLecTBOo, NPy obpalleHu ¢ KOTopbIM Heobxo-
AMMO UCNOMb30BaTh 3alUMTHbIe nabopaTopHble NepyaTki, npeaHasHaveHHble Ana paboTbl ¢ XUMUYECKUMM
peakTMBamu. ArinapaTypa AoMmKHa HaXoAUTbCSl BHYTPU BbITSPKHOTO Lkadha nnv paboyee MecTo A0KHO BbiTh
0bopyaoBaHo BbITAXHBLIM KofNakoM. BabixaHne napos opTo-KCUIona MoXeT NPUBECTU K FOSIOBOKPYXXEHWIO 1
rofloBHOM 60U.

MpuMeHsieMBble aHTUOKCUAAHTLI MOTYT TaKKe NPeACTaBsTb ONacHOCTL Npu paboTe ¢ HUMK.

7 O6pasubl Ana ucnbiTaHUN

7.1 MNpoBogAT NcnbITaHUsA Ha He MeHee Tpex obpa3suax BelcoTol He MmeHee 500 MkM. BepXHSst U HUXKHAS
NoBepXHOCTU 06pasLIOB AOMKHBI ObITb NapannensHbiMn Urnagkumn. LnpuHa n gnvHa (unv gnameTp, B crnyyae
LUMnmMHapudeckux obpasLoB) AOMKHEI BbITb MeHee OHON TpeTW pasmepa kamepbl 4515 UcnblTaHui (cM. 5.3).
CoOTHOLUEHME BBICOTHI K LUIMPUHE AOMKHO cocTaBnAThb 1:1. JonyckaeTcs Mcnonb3osaTe 06pasLibl C COOTHOLUE-
HMeM He MeHee 1:2, ncnonb3oBaHue 06pasLoB ¢ HOMNbLIMM COOTHOLUEHUEM MOXET NPUBECTU K NPOLAOTbHOMY
n3rnby.

Ob6pasubl noasepratloT MexaHudeckold obpaboTke ANA YMeHbLUeHUS BO3MOXHOCTU TepMUYECKOro
pacnaga.

7.2 YunTbiBasi, YTO XapaKkTep HabyxaHns 3aB1UCUT OT OPUEeHTaLIMN MOTEKYIT, Ha KOTOPYH BIUSIOT YCIIOBUS
06paboTkn, 0bpasLbl AomkHbI BbITb 06paboTaHbl Taknm 06paszom, YTo6bl MOXHO ObINC Nerko onpeaenqTb
HanpasneHune 06paboTkn. O6pasubl 4OMKHBI ObITb OPUEHTUPOBAHLI B COOTBETCTBUN C HanpasneHneM cpopmo-
BaHuWA (TO eCTb NeprneHANKYNAPHO K HanpasneHnio opMOBOYHOIO CXaTus Mpu aKCTpy3un). Ans obneryeHus
conocTaBneHns 06pasLoB NX MapKUPYIOT (CM. prcyHok 1).

><

=><

a b
Ho — BbicoTa o6pasua o HabyxaHus; H; — BbicoTa o6pasua nocne Habyxaus

PucyHok 1 — MapkupoBaHHOe HanpaerneHue namepenus 4o (a) n nocrie (b) Habyxauusi

8 MoaroToBka K NpoBeAeHUIO UCTIbITaHUIA

8.1 loToBAT paboumnit pacTBOp CMELLUEHMEM OPTO-KCUIIONa U aHTUoKMCuAaHTa Tak, Ytobbl MaccoBast
nonsa aHTuokcuaaHTta coctasnsina ot 0,5 % ao 1 %.

8.2 WNamepsioT mukpomMeTpoM o FOCT 6507 BbicoTy 06pasua 4o HabyxaHus ¢ MorpeLlHocTbIo He bonee
1 % BbICOTHI NPO6LI. HanpasneHue nsmepeHnst Ha obpasue AoMKHO BbITb yka3aHO NepMaHeHTHbIM MapKepom
(pucyHok 1).

9 lMNpoBegeHne UCNbITaAHUN

9.1 Mpoby NponuUTLIBaOT OPTO-KCUIONOM U Cpasy Ke NMOoMEeLaoT B CyXylo Kamepy Ans UCNbITaHUiA,
OopueHTUpYysA Npoby B COOTBETCTBUN C HAaNpaBsieHNEM MapKUpPOBKU (CM. N. 7.2).

9.2 3anucbiBaloT pasmep obpasua Ao HabyxaHus Mo NoKasaHUAM cpeacTBa U3MepeHUs NNHEWHbIX
pasmepos.

9.3 HauuHaloT 3an1chb AaHHbIX 0 pa3Mmepe Npobbl U ¢ UHTEPBaNOM 04HO U3MepeHue kaxabie 10 c.
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9.4 OcCTOpOXHO, C HEGOMNbLUOK CKOPOCTbIO, UTOGbLI He U3MEHUTL NONoXeHWe Npobbl, BBOAAT pabouui
pacTBOp B KaMmepy Ans UCTbITaHUA.

9.5 TMoBbIWaoT TeMnepaTypy pacTBOpUTENS B kKamepe Ana ucnoitaHuin 4o 130 °C + 1 °C.

9.6 MpogomkaloT 3anMcb AaHHLIX O pa3mepe Npobbl U HAYMHAKT 3anUCb AaHHLIX O Temneparype
pacTBOpUTENS 40 MOMeHTa A0CTMKeHUs paBHoBecus (00 +10 MKM) B TedeHue nepuoaa B 15 MUH.

9.7 MoHwxatoT TemnepaTypy Ao 50 °C. 3aTem yaansiioT opToO-KCUNON U3 kamepbl A11s UCTbITaHUA U
TLaTeNbLHO OUYNLLAIOT pe3epByap.

NPEAYNPEXOEHUE

OpTo-kcunon AgomkeH ObiTb YTUNMM3UPOBaH B COOTBETCTBUM C COOTBETCTBYIOLIMMU Mepamu Gesonac-
HOCTU U cobnogeHMeM Mep No oxpaHe OKpyKaloLeni cpeabl.

9.8 lMpoBogat ocMoTp NP6k NOCHe OKOHYaHUS UCbITaHUIA. Mpy HaNUUMKM cNeoB TPELLUH UMK XKEeNTUs-
Hbl pe3yrnbTaThl UCMbITAHUA OTKIIOHSAIOT U NPOBOAAT NOBTOPHbIE UCTbITAHUS.

MpumedaHue— Crneabl TPELWMH U KENTU3HbI CBUAETENLCTBYIOT O MPOLIECCE TEPMUYECKOTO pacnaga.

10 O6paboTka pesynbLTaToB

10.1 KoadpuuneHT HabyxaHus g, BbIMMCAALIOT No oopmyne

3
= He M

rae H; — BbicoTa obpasLia nocne HabyxaHusl, MKM;
H, — BbicoTa obpasLia Ao HabyxaHus, MKM.

10.2 TMNpu n3eecTHOM 3HaYeHNM NapameTpa B3ammoaencTeua drnopu-XarruHca x4 Ans CUCTeMbl PacTBO-
puTenb-nonuMep, Npu NocTosiHHOM KoaddulmnerTe HabyxaHus g, NonMmepa, NOrpy>KeHHoro B onpeaeneH-
HbI pacTBOP Npu onpeaeneHHon TemnepaTtype, MoryT 6biTb paccyuMTaHbl NAOTHOCTb CLUMBKW, MONEKYNApHas
Macca Mexagy CLUMBKaMU 1 YUCIIO CLUMBOK/LLENOYeK.

10.3 B cooTBeTCTBUM C Teopuein ®rnopu, paccmatpusatower kKoadduuneHT HabyxaHusa cuctTembl kak
pesynbTart B3aMMOZEWCTBUS YNpYrux cun u cun, obpasylowmxca oT cBo6OOHOW 3HEpPrun cMeLuMBaHus,
MMAOTHOCTb CLUVBKU V4 BbIMUCTIAIOT Mo chopmyne

, =n0-93+q" +x49,° @)
d . . ]
01(q5"° -q5"?)
rae x4 — napameTp B3aumoaencTena dnopu-XarrmHca;
¢, — MONAPHLIA 06beM pacTeoputens.

MpumeuyaHue— dopmyna 2 onuckIBaeT TPEXMEPHYIO CETKY ¢ H-06pa3HbiMu coeguHeHnsiMmM unm ceTky ¢ op-
MMWPOBaHMEM CLUMBOK BAOIb IMAaBHON LUENW, a He B ee KoHue. Kpome Toro, Ha cunbl NpenomMneHns BNUAET CIIOXHOCTb Nepe-
nneteHuii ceTkn. CriegoBartenbHO, MNOTHOCTL ClUMBKW GyaeT 3aBuceTb OT AaHHbIX hakTOPOB, 3TO BNUsiHWME GyaeT yumnTbl-
BaTbCsl B pacyere MNOTHOCTU cwueku. Popmyna 2 ebinonHsieTcs npy koadpduumente HabyxaHws 0o gs =10 unm
MONEKynsIPHOW Macce mexay cuumekammn M¢ > 10 000 r/mone.

10.4 MonekynapHyto maccy Mexay climskamu M, BbiYMcnsioT no doopmyne
M, = (7v,)", (3)
rae v — yaernbHbll 06bem nonumMepa;

Vd — MJTOTHOCTb CLUNBKW.
10.5 [Onsa nonustuneHa s opTto-kcunone npu 130 °C ucnonbsyroT cnegyowune napameTphbl:

%4 (0-keunon-13, 130 °C) 0,33 +0,55/q,
¢, (o-kcunon), cmM3/monb 136
v1, r/gm3 920

11 MpoTokon ucnbITaHUN

B npoTokon BHOCAT cneayoLwyto uHgopmauuio:
- CChIIKY Ha Hacmosiujuti cmaHdapm;
- cBefieHus 06 obpasug;
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- cBefieHWsl 0 NPUMEHEHHOM pacTBopuTene uTemnepaType;

- BbiCcOTYy 0bpasua go HabyxaHus;

- BbicOTy 06pa3sua nocne HabyxaHus;

- paccyuTaHHble ko3t duULneHTbl HabyxaHusl, NMOTHOCTL CLUMBKW U MONEKYNAPHYI0 Maccy Mexay CLUMB-
Kamu;

- OpueHTaLmio 06pasLoB NO OTHOLWEHWUIO K OCHOBHOMY HanpasneHuto 06paboTku (HanpasneHue nnyH-
XXePHOW 3KCTPY3WUM UNK HanpasneHWe NpeccosaHus B opme);

-®. H. O. onepamopa.
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MpunoxeHne X1
(cnpaBo4Hoe)

O6ocHoBaHUe MeToAa

X1.1 HacTtoswumii MeToq UCMbITAHUI yCTaHaBNMBaeT MeTo onpeaeneHns AaHHbIX O HaByxXaHuu CLUMTOro CBEpX-
BbICOKOMOMNEKYNSAPHOro NnonnuaTunexHa.

X1.2 TMpu nnaBneHun NONU3TUIEHA B NpoLecce ero HabyxaHnsi NPoUCXoasaT U3MeHeHUs1, 06yCNoBINeHHbIE M3MeHe-
HUEM MIOTHOCTM Npu nepexode Npobbl U3 TBEPAOro COCTOSHMS B XXuakoe. PacyeTHasi BENUYMHA OTHOCUTENBHOIO UK
CpaBHUTENbHOIO M3MEHEHUs BLICOTBI MPU TAKOM npouecce coctaBnsaeT 2,5 %.

X1.3 Tennosoe pacwmpeHune Npob TakKe MOXET Bbl3bIBaTb UBMEHEHWS], KOTOPbIE MOTYT GblTb pacCUMTaHbl Ha OCHO-
Be koadpdumumeHTa Tennosoro pacwmperHns CBMIM3. OTHocuTeneHbie nameHeHus npy temnepatype 130 °C coctaBnsoT
meHee 0,05 %.

X1.4 Macca 3oHaa Anst KOHTaKTHOTO U3MepeHus NPo6 MOXET NPUBOAUTD K NOXHO HU3KUM 3HAYEHNSIM KoadhduumeH-
Ta HabyxaHus, ecnu 30HJ OKa3blBaeT gaBneHue Ha npoby. Takoe Bo3gelicTeme ByaeT 3aBuceTs 0T Mogyns obpasua, KoTo-
pbliA, B CBOIO Ovepeab, 3aBUCUT OT cTeneHn HabyxaHnus. Hanpumep, npy BosgencTeum gasnenus B 1000 lNMa, BbicoTa Nnpobbl
¢ mogynem ynpyroctu 100 MlMa ymenbwmntea Ha 1 %.

X1.5 Monekynbl nonumepa B npoLecce NoAroToBkM obpasua, Npu kKomnpeccum, hopMOBaHUM UINN SKCTPY3UN MOTYT
06pa3oBbIBaTb Y4aCTKM C MOMEKYISPHLIMU CBA3AMU. MonekynspHble CBS3U MOTYT 3aCTbiBaTb B (hOPME YNIOTHEHHOrO
nonvmMepa, 4EMOHCTPUPYS MEHEE BbIPAKEHHOE SHTPONUYECKOE COCTOAHME, YeM CryHanHO OPUEHTUPOBAHHAsS NoONumep-
Hasa ceTka. Ecrnim ncnbityemblii o6pasel 6bin nonyyeH B xoge o6paboTku 6noka aHM3oTpONHO OPUEHTUPOBAHHOIO MaTe-
puana u Obin NOABEPXKEH WCMLITAHUIO Ha HabyxaHwe, MONMMMEpPHble Uenu B OPWMEHTUPOBAHHOM COCTOsIHUM OyayT
AedopMUPOBaTLCS CUINbHEE, YEM MEHEee OPUEHTUPOBAaHHLIE LIEMKW, U XapakTep MX NUHeHoro Habyxanms OyaeTt pasnu-
4YaTbCH B 9TUX OPTOroHarnbHbIX HanpaeneHnsix. CrnegoBartensHO, ANs ynyYlleHUsa NOBTOPSEMOCTU/BOCNPOU3BOAUMOCTH
UCMbITAHWNA OpUEHTAaLMs OCHOBHbLIX HanpaeneHun o6paboTky Npy UCTbITaHWSAX AOMMKHA COOTBETCTBOBATbL OPUEHTAUWK
o6pasuos. KoadduumeHT HabyxaHns MoxeT GbiTb M3MepeH B Nio6oOM HanpaBneHun, n oba pesynbrara AOIKHbI 6biTh
BKIOY€HbI B MPOTOKO!.
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Mpunoxenne JA
(cnpaBo4Hoe)

OpUrMHanbHbIA TEKCT HEBKINIOYEHHbIX CTPYKTYPHBIX 3M1eMEeHTOB NpuMeHeHHoro ctaHpapta ACTM

OAA

1.4 B HacTosilweM cTaHgapTe He NpegyCcMOTPEHO paccMOTpeHne Bcex BonpocoB obecnevenusi 6esonacHocTm,
CBAI3aHHBIX C €ro NpMMeHeHnem. MNonbL3oBarens HaCTOSALWEro cTaHaapTa HECET OTBETCTBEHHOCTb 3@ YCTaHOBITEHUE COOT-
BETCTBYIOLLMX NpaBu No TexHrKe 6e30nacHOCTU M OXpaHe 340POBbS, a Takke onpegensieT uenecoobpasHocTb Npume-
HEeHMA 3aKOHOAATENbHbBIX OTPaHNYEHVI NEPen ero NCNob30BaHNEM.

MeToa npumeHnM gna onpeaeneHns NNOTHOCTU CLUMBKY, MOIEKYISPHON MacChl MEXAY CLUMBKAMU U KONWYECTBA
NOBTOPSAIOLMXCH 3NEMEHTOB Mexady clmBkamu. [laHHele xapakrepvcTukm npucywm CBMIS, cwwmtomy npu nomowm
MOHU3MPYIOLLLErO U3NYYEHUs UNn Xummndeckum cnocobom. B meToge onvcaHbl NpuMepbl 3KCNepUMeHTanbHbIX NPMEMOB
ONA BbINONHEHUS 3TUX U3MEPEHUI.

OA.2
5 3HaYMMOCTL M NPUMEHEeHne

5.1 HacToswuii meToq ncnbiTaHuii paspaboTtaH ansi NoNy4YeHWs nokasarenen cTeneHy CLUMBKM B CBEPXBbICOKO-
MOEKYNsPHOM NONM3TUINEHE, CLUMTOM NOCPEACTBOM MOHU3MPYIOLLLETO U3NYYEHUS NI XMMUYECKUX BELLECTB.

5.2 PesynbTaTthl UCMbITAHWIA 3aBUCAT OT TEMMEPATYPbI UCMBITAHUIA, UCNONL3YEMOro pacTBopuTens n metoaa. Ans
COMOCTaBNEHUsI AaHHbIX, MOMNy4YeHHbIX pasHbiMK NabopaTopusiMu, HEO6X0ANMO NPOBOAUTL WUCTbITAHWUSI B OAWMHAKOBbIX
YCMOBUSX M C UCMONb30BAHMEM OANHAKOBLIX peareHToB.

5.3 [daHHble MOryT MCMoNb30BaTLCs NPKU aHanuae paBHOMEPHOTo pacnpeaeneHunst 4o3bl paguauum Npu CLUMBaHUM,
hyHAaMeHTanbHbIX MCCNeaoBaHNAX U NPY NPOBEPKe KavecTBa NPOAYKUMN.

OA.2
14 lMpeun3noHHOCTb M CUCTEMATUYECKAA NOrPEWHOCTb

14.1 Tabnuubl 11 2 OCHOBaHbI Ha pe3ynbTaTax MexnabopaTopHbIX UCNbITaHU, NpoBeAeHHbIX B 2001 1. ¢ ucnone-
30BaHMEM YeTbipex HabopoB 06Pa3LOB CBEPXBbLICOKOMOMEKYNSIPHOIO NONM3TUIIEHA, UCNbITAHHBIX B WecTU nabopaTopu-
sx. [ns Bcex HabopoB 06pa3subl GbINMM NOAroTOBNEHLI OAHOBPEMEHHO ofHON naGopartopuen. Kaxagasa nabopatopusi
npoBoAWIa UCMbITaHWsA Tpex 06pasLoB.

14.1.1 O6pasubl cBepxBbicOkOMOrneKyrnsipHoro nonuatuneHa no NIST Reference® 8456 6binu npeacraeneHsl B
thopme KyOMKOB C BLICOTOM 5 MM, yNakOBaHHbLIX B 230Te U 06y4YeHHbIX YETLIPbMS Pa3nvyHbiMY J03aMW FaMMa-U3nyeHust
(54,2,71,5,89,2,1110,1 k['p).

Tabnunua 1— O630p nokasarenen BOCMNPOM3BOAUMOCTU Sg U MOBTOPSIEMOCTU S, NO KO3 dunumeHTy HabyxaHusa q,
NNOTHOCTYU CLUMBOK V U MONEKYNSIPHOMY BECY MEXAY CluMBkamu M,

n , Mone aa macca me
[Josa, kp KoscppuumenT Habyxanus q HOTH(I)\ACOT;:/:;U:;;OK E ncﬁj;ig;uﬂl\z, rlmoﬁb)my
54,2 3,37 £ 0,26 0,133 £ 0,017 7650 + 1010
71,5 3,12+ 0,24 0,151 £ 0,021 6720 + 920
89,2 3,12+ 0,24 0,152 + 0,020 6 700 + 890
110,1 2,97 + 0,31 0,170 £ 0,032 6150 £ 1190

Tabnwuua 2— O630p nokasartenen BOCMNPOM3BOAUMOCTU Sg U MOBTOPSIEMOCTU S, No Ko3ddnumeHTy HabyxaHus q,
NMOTHOCTYU CLUMBOK V U MOMNEKYNSAPHOW Macce Mexay clumekamm M.

HeonpepeneHHocTb g HeonpepgeneHHocTts v, Heonpepenexxocts M,

[o3a, kIp
s, % S % s, % S % s, % Sp %
54,2 3,0 7.8 4.7 12,8 51 13,2
71,5 2,3 7,8 4,3 13,6 4,0 13,7
89,2 1,9 7,5 3,7 13,5 3,3 13,3
110,1 54 10,5 9,4 18,7 10,1 19,3
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14.2 OTn paHHble CBUAETENbCTBYIOT O TOM, YTO B AMAnasoHe A03 pagvaunun, UCNoNb3yemblX ANA CLMBaHUS
CBMIM3 ansinpumeHeHns B opToneammn, usmeperue kodddunumneHta HabyxaHua conpsxkeHo co cTaHgapTHOW BHyTpunabo-
paTopHou HeonpeaeneHHocTbio 0T 8 % Ao 11 %.

14.3 KoHuenuusi r 1 R — ecnm 3Hauenmna S, n Sp — abconoTtHan u BHyTpunaGopatopHas HEONPEAENeHHOCTb,
6biNn paccunTaHbl No AOCTaTOYHO BonblwoMy 06beMy AaHHBIX, a TaKKe ANSA pe3ynbTaToB, SBNSAIOWMXCA CPeqHUMM
3HaAYeHUSIMM MO UCTbITaHUsIM 3 06pa3uUoB:

14.3.1 lNoemopsemocms, r— CpaBHEHWE ABYyX Pe3ynbTaToB UCNBbITAHWMIA AN OQHOTO mMartepuara, noryyYeHHbIX
OOHVM 1 TEM XE ONEPaTOPOM C MOMOLLBIO TOFO e 060pyAoBaHNA B TOT e AeHb. [IBa pesynbTata UCNbITaHWS He AOMKHbI
CUMTaTLCA PAaBHOLEHHbIMU, ECIM OHM OTNINYaloTCA Gonee 4em Ha r Ans 3Toro marepuwana.

14.3.2 Bocnpoussodumocmes R — CpaBHeHne AByX pe3ynbTaToB UCMbITAHWW ANs OQHOTO MaTtepuana, nony4eH-
HbIX pa3HbLIMU ONepaTopamm C NOMOLLBIO Pa3Horo 06opyaoBaHus B pasHble AHW. [1Ba pe3ynbTaTta UCNbITaHUS He JOMKHbI
CUMTaTbCH PAaBHOLEHHbIMW, €CIM OHM OTNUYaloTcs Gonee Yem Ha R ans aToro marepuwana.

14.3.3 BeposiTHOCTb NPaBUILHOCTU CYXXAeHUW B cooTBeTcTBuM ¢ Nn. 14.3.1 nnn 14.3.2 6ygeT npubnuantensHo
coctaensitb 95 % (P = 0,95).

14.4 B HacTOsAWee BPeMA He CyLeCcTBYeT NPU3HAHHOINO CTaH4apTa, Ha KOTOPOM MOXET OCHOBLIBATLCH OUEHKa
CUCTeMaTUYECKON NOrPELHOCTY 1151 HACTOSILLEro MeToAa UCMbITaHUIA.

AOA.3
Mpunoxexne X2

MosicHeHne n3BpPaHHbIX CTAaTUCTUYECKMX TEPMUHOB (COrNMacHo NpakTuyeckum ykasaHusm ACTM E 691):
s, — CraHaapTHOe OTKIIOHEHUE NOBTOPAEMOCTH;

s — CraHpapTHOe OTKITOHeHWe BOCTPOU3BOANMOCTH;

S, — HeonpepaeneHHocTs abconioTHOM NOBTOPAEMOCTH;

Sg — HeonpeaeneHHocTs abconioTHOM BOCNPOM3BOANMOCTH.
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Mpunoxenve b
(cnpaBouHoe)

ConocTtaBneHue CTPYKTYpbl HacTOSILLIEro CTaHAapTa co CTPYKTYPOM
npUMeHeHHOro B HeM ctaHaapTta ACTM

Ta6nuuya Ob.1

CTpyKTypa HacToswlero craHgapra

Crpykrypa craHgapta ACTM 15028—09

MoaroToBKa K NPOBeAeHW 0 UCTbITaHuiA (9)

1 O6nactb npumeHeHuns (1) 1 O6nactb NpUMeHeHUs

2 HopmatumeHble cCbinku (2) 2 CcCbINOYHBIE AOKYMEHTHI

3 TepmuHbl u onpegenexuns (3) 3 TepmuHonorus

4 CywHocTtb meToga (4) 4 CywHocTb meToaa

5 Annapartypa (6) 5 3naummocTb M NpumMeHeHne*
6 PeaktuBbl (7) 6 Annapatypa

7 O6pasubl Ans ucnoitaHum (8) 7 PeaktuBbl

8 8

MpeaynpexaeHue o6 onacHocTn**

9 Mpoeegexve ncnbitaquii (10)

9 O6pa3subl grist UcrbiTaHUA

10 O6paboTka pesynbTtaTtos (11,12)

10 lNpoBegenue onpegenenus

11 TpoTokon ncnbitaHuii (12)

11 BbumcneHune koadhduumeHTa HabyxaHus

Mpunoxenne X1

12 BbluMCnEHUe NNOTHOCTU CLUMBKM W MOMNEKYNApHON
MaccChl MexAy CLUMBKaMM

Mpunoxenue JA (cnpaBo4Hoe) OpurHaneHbIi TEKCT He-
BKIIOUEHHBIX CTPYKTYPHBIX S1EMEHTOB MNPUMEHEHHOro
craHgapta ACTM

13 TlMpoTokon ncnbiTaHun

Mpunoxenue OB (cnpaeoyHoe) ConoctaBneHune CTPyKTY-
pbl HACTOSILLErO CTAHAAPTA CO CTPYKTYPON MPUMEHEHHOTO
B Hem cTaHgapta ACTM

14 TpeLmn3noHHOCTL M NOTPELLHOCTb

* %k

15 KntoueBble crnoBa

Mpunoxenne X1

MpunoxeHne X2

* NlaHHbIV pa3gen UCKIIoYEH, T. K. HOCUT NOSICHSIOWMIA XapakTep.
** NaHHbIA pasgen UCKIIoYEH, T. K. ero NonoXeHusi pasMmeLleHbl B ApYrMxX pasgenax HacTosiLwero ctaHgapra.
*** [aHHbIN pa3aen UCKIIOYeH, KNioYeBble CroBa nNpuBedeHsl B 6ubnmorpadmyeckmx aaHHbIX.

MpuMeyaHune—llocne 3aronoBKoB pasaenos (Noapasaenos) HACTOALWEro CTaHdapTa NpmBeAeHbl B Ckobkax
HOMepa aHanorMyHbIX UM pasaernos (Nogpasaenos) MexayHapoaHoro cTaHaapTa.
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