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Mpepucnosue

1 NOArOTOBJ/IEH ®epepanbHbiM rocyAapCTBEHHbIM YHUTapHbIM MNpeanpuaTrnem «Bcepoccuiickuii
Hay4YHO-uccnefoBaTenbCkuii  MHCTUTYT CcTaHfapTu3auMm MmaTepuanoB W TEXHOMNOrUA» COBMECTHO C
ABTOHOMHOW HEKOMMEPYECKOW opraHu3aumeil «LleHTp HopMUpoBaHUs, cTaHAapTu3aunm 1 Knaccugukauum
KOMMO3WUTOB» Npu yyacTum O6beaNHEHNA lpugmdecknx nuL, «Co3 Npon3BoauTenein KOMNo3MTOB» Ha OCHOBE
othmumnanbHOro nepeBoa Ha PyCCKUii A3blK aHrN0S3bIYHOW BEPCUM YKa3aHHOTO B NyHKTe 4 cTaHAapTa, KOTopbIi
BbINoNHeH TK497

2 BHECEH TexHn4yeckum koMUTETOM Nno ctaHgaptmsaumm TK497 «KomMnosnTbl, KOHCTPYKLUIN U N38enms
N3 HUX»

3 YTBEPXJEH W BBEJEH B AEWCTBVE Mpukasom ®epepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynnpoBaHunto n metTponaorny ot 3oktaopsa 2017 r. No 1291 -ct

4 HacTtosiwuiicTaHgapTaABNseTcAMOANULNPOBaAHHBIMNOOTHOLWEHNIOKCTaHAapTYACTM®2214— 02
«CTaHpapTHbIA MeTog onpefeneHns napameTpoB CETKU CLUMTOrO0 CBEPXBbICOKOMOEKYNAPHOro 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), npu 3ToM AONO/IHATE bHbIE CMOBa, ()pasbl,
BK/TIOYEHHbIE B TEKCT HACTOsLLEro cTaHgapTa 415 yyeTa NnoTpebHOCTeNn HaunoHalbHOM 3KOHOMUKM Poccuin-
ckoil ®efepauun, BblaeneHbl KypcrBOM.

OTAenbHble CTPYKTYPHbIE 3/1EMEHTbI U3MEHEHbI B Lie/1AX COO6104eHNA HOPM PYCCKOTO A3blka U TEXHUYeC-
KOro CTWIS U3NOXEHUSA, a TakKe B COOTBETCTBUM C TpeboBaHusmu FOCT P 1.5.

V13 TekcTa HacTosLLLero cTaHgapTa UCKYeHbl CCbiNikM Ha cTaHgapTel ACTM 2765 n ACTM E 691, Tak
KaK OHV HOCAT CNpaBOYHbIli XapakTep v He TpebyloTca 4719 NPOBeAeHNSA UCNbITaHUA B COOTBETCTBUMN C HACTOSA-
MM CTaHAapToOM.

OTpaenbHble NYHKTbI U NOAMYHKTbI, & TaKKe NpuioxeHue X.2, He BK/IIOYEHHbIE B OCHOBHYIO YaCTb HACTO-
ALLero ctaHgapTa, npusefeHbl B AOMNO/IHUTENIbHOM npunoxeHun JA.

CpaBHeHUE CTPYKTYpPbI HACTOSLLEr0 CTaHA4apTa co CTPYKTYpoii ykazaHHoro ctaHgapta ACTM npuseaeHo
B [OMNOJ/THATENTbHOM NpuioxeHun b.

HanmeHoBaHve HacToALWero cTaHgapTa U3MeHEeHO OTHOCUTESIbHO HAVMEHOBaHUSA yKa3aHHOro ctaHgap-
Ta ANns npueeaeHuns B cootsetcTeme ¢ FOCT P 1.5—2012 (nogpasgen 3.5)

5 BBEJEH BMNEPBbIE

MpaBuna npuMeHeHNss HACTOSALLLEero cTaH4apTa yCTaHOoB/IeHbl B cCTaThbhe 26 ®efepasibHOro 3akoHa
0T 29 uioHa 2015r. Ne 162-d3 «O cTaHgapTu3auum B Poccuiickoii ®epepauun». MHchopmauus 06 nameHe-
HUAX K HacT oA eMy cTaHAapTy nybnukyeTCA B eXerofgHoM (No COCTOAHMIO Ha 1sHBapsA TeKyLwero roga)
MHhOpMaLMOHHOMYKa3aTe e «HauvoHanbHble cTaHgapThi», a ouLManbHbIi TEKCT U3MeHeHui nnonpa-
BOK — B €XeMeCAYHOM WH(opMaunoHHOM ykKasaTene «HauuoHanbHble cTaHZapTbi». B cnyyae nepe-
cMOTpa (3aMeHbl) UAN OTMEHbl HACTOAWEro cTaHfapTa CoOTBeTCTBYlOLWee yBejoMaeHne byaeT
ony6/IMKOBaHO B GvKailLeM BbIMYCKe €XeMeCAYHOro MHOPMAaLMOHHOIo ykasaTens «HauuoHanbHble
cTaHfapTbl». CooTBeTCTBYyKWLWAana MHDOPMaLUs, yBeJOM/IeHNe U TeKCTbl pasMelalnTca TakKke B
NHOPMALMOHHOW cucTeme 06LLero nosb30BaHNa — Ha oduLmanbHOM cainTe defepanbHOro areHTCTBa
N0 TeXHNYeCKOMY perynmpoBaHunio ¥ MeTposiornm B ceTu MIHTepHeT (wmv.gost.ru)

© CraHgapTuHdopm, 2017

HacTosiuii ctTaHgapT He MOXeT 6bITb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXUPOBAH U pac-
MpoCTpaHeH B kayecTBe 0(huLManbHOro U3faHus 6e3 paspelleHus defepasibHOro areHTCTBa No TEXHUYECKO-
My perysiupoBaHuio 1 MeTposiorum
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HALULMWOHANBHBIN CTAHAAPT POCCUWNCKOWN GENLEPALUMN

KOMMNO3UTbl MOJIMMEPHbIE

MeToj onpegeneHns napameTpoB NOSIMMEPHON CETKM CLUUTOTO
CBOPXBbICOKOMOJ/IEKY/IIPHOTO NOMM3TU/IEHA B pacTBopuTesne

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

[ata BBegeHns — 2018—06—01

1 O6nacTb NpUMeHeHus

HacTosiwmnin ctaHgapT ycTaHaBAMBaeT MeTog onpeaeneHus napameTpoB NOAVMEPHONM CETKU CLUMTOro
CBEPXMONEKYNAPHOro nonnatnneHa (CBMI3), 0CHOBaHHbI Ha 3MepeHUn K03 hrLmeHTa HabyxaHus Npoo,
NOrpy>XeHHbIX B OPTOKCUON.

MeToA NpUMEHUM A1 OonpefeneHns NI0THOCTU CLUMBKW, MOJIEKYNIAPHON Macchbl MeXay CLUMBKaMu 1
KONIMyecTBa NOBTOPSIOLLMXCSA 31EMEHTOB MEXAY CLUMBKaMM.

2 HopmaTuBHble CCbINKK

B HacTosWwem cTaHgapTe MCMONb30BaHa HOPMaTNBHASA CCblNKa Ha cnefytoLnii cTaHAapT:
FOCT6507—90 MwukpomeTpbl. TeXHUYeckune ycnosus

MpumeuyaHune — Mpu NONb30BaHWM HACTOALMM CTaHAapPTOM LienecoobpasHo NpoBepuTb AeicTBrNe CCblNoY-
HbIX CTaHAapToB B WH(OPMAaLMOHHOW cucTeme o6LWero Nonb30BaHUA — Ha oduuuManbHOM calite ®efepanbHOro
areHTCTBa MO TEXHWYECKOMY pPerynupoBaHuio W MeTpoaorun a cetn VIHTEpHeT AW NO eXerogHoMy WHPOpMaLoOHHOMY
ykasartesnto «HaunoHanbHble CTaHAAPTbl «.KOTOPbI/ 0Ny6/IMKOBaH MO COCTOSIHUIO HAa 1iHBaps TekyLero roga, 1 no Bbinyc-
KaM exemMecsa4Horo nHgopmaurnoHHoroykasarensa «HaumoHanbHble CTaHAapThI» 3a TeKyLnii rog. Eciv 3ameHeH ceblnoy-
HbI/i CTaHA4apT, Ha KOTOPbIA AaHa HejaTUpOBaHHAsA CCblfika, TO PpeKOMeHAyeTCA MCMOo/Mb30BaTh AeliCTBYOW Y0 BEPCUI0
3TOro cTaHAapTa cy4eToM BCeX BHECEHHbIX B JaHHYI0 BEPCUI0 N3MEHEHWA. ECIM 3aMeHeH CCbINI0YHbIV CTaHAApT, Ha KOTO-
pblii faHa AaTMpoBaHHas CCblsika, TO peKOMeHAyeTCsA NCMNo/Ib30BaTk BEPCUIO 3TOT0 CTaHAapTa Cykas3aHHbIM Bbille rofgoM
yTBEpPXAEHUS (MPUHATUS). ECAn nocne yTBepxaeHns HacToAlero cTaHgapTa B CCbIJIOYHbIN cTaH4apT, Ha KOTOpbIA gaHa
faTupoBaHHas CCbl/Ika, BHECEHO U3MEeHeHVe, 3aTparmsalliee NoJI0KeHNe, Ha KOTOPOe AaHa CCbifiKa, TO 3TO NOSIOXeHVe
pekoMeHAyeTCsA NPUMeHATb 6e3 yyeTa JaHHOr0 U3MeHeHNA. EC/ CCbINOYHbIN CTaHAApPT OTMEHeH 6e3 3aMeHbl, TO NoJ1IoxXe-
HUe. B KOTOPOM faHa CCbl/IKa Ha Hero, peKoOMeHyeTcs NPUMEHATb B YacTu, He 3aTparmBaloLLeli 3Ty CCbl/Ky.

3 TepMuHbI 1 onpeaeneHus

B HacToALwem cTaHAapTe NPUMeHeHb! criefyoLLne TEPMUHbI C CCOOTBETCTBYIOLLUMU ONpeaeneHnAMN:

3.1 NAOTHOCTb CLWIMBKYU, va, MONb/aAM3: TeopeTuyeckoe cpefiHee YNCNo CLUNBOK Ha euHNLEe 06 beMa.

3.2 MonekynsapHas macca Mexay cuuskamu; Mc, r/Monb: TeopeTuyeckas cpefHAas MONekynsapHas
mMacca Mexgy CLUMBKaMW.

3.3 koaphuumneHT HabyxaHus; gs: OTHoweHWe obbema NpPobbl B COCTOAHUM paBHOBECUS Mocne
HabyxaHusa kee 06beMy 4,0 HabyxaHus.

M3paHne ouynanbHoe
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4 CywHoCTb MeToha

N3mepstoT BbICOTY Ky6uueckoro obpasua, 3atem noMeLLaT o6paseL, B Cyxyto kamepy 415 UCTbITaHWiA.
B kamepy ANS UCNbITAHMI BBOAAT pacTBOpUTESb, BbiIOpaHHbIi B COOTBETCTBUM C TEOPUEN CTPOEHUS CETOK
®ropu. Kamepy HarpeBatoT [0 3afaHHOl TeMnepaTypbl U 3anycbiBaloT M3MEHEHNe BbICOTbI 06pa3ua B 3aBucU-
MOCTM OT BPEMEHU A0 AOCTMXKEHMSA YCTOWYMBOrO COCTOSHUSA (paBHOBecue). Ha OCHOBE 3HayeHWi BbICOTbI
o6pasua Ao v nocne HabyxaHusa BbIYUCNAOT KON PULMEHT HabyxaHUs.

O60cHOBaHMe MeTO/a UCMbITaHUsA NPUBELEHO B NPUIOXeHNM X1.

n pumeyvyaHne — MeTo,q OCHOBaH Ha nNpeanoJioXXeHuu, 4to npo6a cwinTa N30TPONHO N UBMEHEHNE pa3mMepoB

6yneT NPOUCXOAUTL PABHOMEPHO BO BCEX HANpaBNEHUsX. [laHHOe NpesnosioxeHne No3BonseT n3bexaTb HeonpeaeneH-
HOCTM n3-3a UCNAPEHUs PACTBOPUTESISt U U3MEHEHNSI TEMMEPATYPbI.

5 Annapartypa

5.1 CpeACcTBO U3MEPEHUS IMHENHbIX pa3MepoB

CpeACTBO N3MEPEHUs IMHERHbIX pa3MepoB A0/HKHO NO3BO/IATL NPOM3BOANTL HENHBA3NBHbIE U3Mepe-
HUS U3MEHeHW 0aHOro rabapmTHOro pasmepa npobbl Npu ee HabyxaHun B pacTBopuTene. CpefcTBo n3mepe-
HUSA MOXeT OblTb OCHOBAHO Ha M06bIX NPUHLMMAX, B TOM Ynche:

5.1.1 mexaHu4eckunx, UCnosb3yembiX, Hanpumep, B anddepeHunanbHbIX TpaHcopMaTopax 4as nsme-
peHus NUHeRHbIX nepemMelleHnii (LVDT-gatuvkm);

n punmedaHne — |-|pVI npuMmeHeHun cpencTte I/I3MepeHVIVI, OCHOBaHHbIX Ha MeXaHn4eCKnx npuHyunax gna gat-
YNKOB. Heo6xo,qv1|v|o ncnosb3oBaTb Matepuanbl C ManbiMu KOSCD(I)VILI,VIEHTaMI/I TepMuyeckoro pacwimpeHua, Hanpumep
KepaMuky nam Kksapuesoe CTEK/0.

5.1.2 onTuyeckmx, NCNOsb3yeMblX, Hanpumep, Npu nmepeHnn no oTorpatun K B NasepHbIX MUKPO-
mMeTpax;

n punmedaHne — Cpep,CTBa M3Mep8HVIl7I, OCHOBaHHble Ha ONTUYEeCKNX NpuHuMnax, He A0JIKHbI 6bITb 4YyBCTBU-
TeNbHbIMU K U3MEHEHUI0 UHAEKCa NpenioMneHns B o6pa3ue CBMIMI. ¢ yueTOM U3MEHAOLWERCA TemnepaTypbl CUCTEMbI.

5.1.3 npuHUMNax MHAYKLMKN, NCNOMNb3YOMbIX, HAMPUMep, B AaTymkax pacCToAHUS.

n punmedaHne — CpeACTBa M3MepEHVIl7I, OCHOBaHHble Ha npuHumnax MHAYKUWW, He [O0JDKHbI 6bITb 4YyBCTBU-
Te/NbHbIMU K TEMNepaType Uan cocTtaBy pacTteopuTens.

5.2 YyBCTBUTENbLHOCTb M3MEPEHUiA [oMKHA cocTaBNATb 1 % OT BbICOThbI 06pasua A0 HabyxaHus, HO.
AHanu3 HeonpeaeneHHOCTN NPOAEMOHCTPUPOBAUT, YUTO Takast UyBCTBUTE/IbHOCTb NPUBEAET K MOTPELUHOCTM B
U3MepeHnn NIOTHOCTY cumnBk MeHee 10 % npu HabnwgaemMom paclumpeHun Ha 50 % No cpaBHEHNIO C BbICO-
TOW A0 HabyxaHus. Yem 60/blue TONLWMHA NPO6, TEM HUXE YyBCTBUTEIbHOCTb N3MEPEHMUIA.

5.3 Kamepa gns vcnbitaHuit

5.3.1 Kamepa gns ucnbiTaHuin 4o/mkHa obecneynBaTh HarpeB NCNOJIb3yEMOro pacTBOpUTENS 4,0 TeMNe-
paTypbl He meHee 150 °C ¢ norpewHocTbo He 60n1ee 1°C. pagueHT He gosxeH npeBbiwaTth 0.2 “C/cm.

5.3.2 Cawmblii ManeHbK1ii rabapuTHbI pazMep Kamepbl 419 UCNbITaHW AOKEH ObITb KK MUHUMYM B TpU
pasa 60nblle camoro 60/bLIOro ucxogHoro rabapuTHoro pasmepa obpasua. O6bem kaMmepbl AN UCNbITaHW
[OJ/KeH 6bITb HE MeHee YeM B JecsATb pa3 6onblue 06bema obpasua. Kamepa ansa ncnbiTaHnii 4omkHa 6biTb
repMeTuYHa ANs NnpefoTBpalleHns ucnapeHuns pacTBoOpUTENS B XO[e 3KCnepuMeHTa (Kak npaBuo, B TeyeHne
[BYX 4acoB).

MprnmeuaHune — NporpammHoe obecneuveHne cb6opa faHHbIX O/HKHO CUMTbIBaTh MHOPMAaLMIO O pasmepe
ﬂp06bl nrtemnepartype cyacToToi He meHee 0.1 rLl,.

6 PeakTtuBbl

6.1 OpTo-kcunon (o-kcunon), c TemnepaTypoit kunenns 144 ®C
6.2 AHTUOKCMAAHT, 2,2'-MeTuneH-6uc (4-metnn-6-tpet 6ytnundeHon)’

' B KaYecTBe NpumMepa AOCTYMNHO! Ha pbiHKE NPOAYKLUM MOXHO NpuBecTu Irganox 1010.
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Mepbl NPesoCTOPOXHOCTM

OpTO-KCWMI01 — 3TO TOKCMYHOE /IETKO BOCMN/IaMEHSAEMOE BELLLECTBO, NPV 06paLleHnn ¢ KOTOPbIM HEOHXO-
AVMO MCMOoNb30BaTh 3alUTHbIe Na6opaTopHble NepyaTtki, npegHasHauveHHble Ana pa6oTbl C XUMUYECKAMM
peakTuBamu. Annapartypa fAo/HKHa HaX0AUTbCS BHYTPY BbITSHXKHOTO LWkadha univ paboyee MecTo AOHKHO 6bITb
060py0BaHO BbITSXXHbLIM KO/INAkoM. BAbixaHue napoB OpTO-KCWU/I0/1a MOXET NPUBECTU K TO/TOBOKPYXXEHUIO 1
roNoBHOI 6onu.

MpuMeHsieMble aHTUOKCUAAHTbI MOTYT TaKkke NpeAcTaBNATb 0NAaCHOCTb NpK pa6oTe C HAMMU.

7 O6pasybl 4na ucnbiTaHui

7.1 TIpoBOASIT UCMbITAHWA Ha HE MeHee Tpex 06pasLiax BbICOTON He MeHee 500 MKM. BEPXHSSA 1 HKHASA
NoBEePXHOCTN 06pa3L0B A0/MKHbI ObITb NapannenbHbIiMun U rnagkumn. Wnpuna nanuda (unv gnameTp, B ciyyae
LUMnmMHApnYecknx o6pasLoB) fO/MKHbI ObITb MEHee 04HON TpeTu pa3Mepa kamepbl AN1S UCNbITaHUA (cm. 5.3).
COOTHOLUEHWE BbICOTbI K LUMPUHE A0/KHO cocTaBnAaTh 1:1. [lonyckaeTcs UCNosib3oBaTb 06pasLbl C COOTHOLLE-
HMeM He meHee 1:2, ucnonb3oBaHne 06pasLoB ¢ 60/bLIVM COOTHOLEHNEM MOXET MPUBECTU K NPOLO0/ILHOMY
n3rney.

O6pasubl noAsepralT MexaHuyeckoli obpaboTke ANA YMeHbLUEHUS BO3MOXHOCTU TepMUYeCcKoro
pacnaga.

7.2 YyuTbiBas, YTO XapakTep HabyxaHus 3aBUCUT OT OPUEHTAaLUN MOJIEKY, HA KOTOPYIO BAIUSAIOT YC/I0BUSA
06paboTku, 06pasLbl AO/KHbI O6bITb 06paboTaHbl TakuM 06pa3oM, YTOOGbl MOXHO 6bIJI0 NIErKO onpeaennTb
HanpasneHne 06paboTkn. O6pasLibl 4O/MKHLI 6bITb OPUEHTUPOBAHbLI B COOTBETCTBMU C Hanpas/ieHnem hopmo-
BaHMA (TO eCTb NEPNEHANKYNSAPHO K HanpasieHo hOPMOBOYHOr0 CXXaTusi Npu aKCTPy3umn). A1 obnervyeHuns
conocTas/ieHns 06pasLoB UX MapKUpyOT (CM. PUCYHOK 1).

a b

HQ — BbicoTa 06pasya o HabyxaHusa; Hf — BoicoTa o6pasya nocne HabyxaHuu

PucyHok 1 — MapkupoBaHHOe HanpasneHne nmepeHusa o (a) nnocne (b) HabyxaHus

8 lMoparoTtoBKa K NPOBEeAEHUI0 UCMbITAHNA

8.1 loTOBAT paboumnii pacTBOP CMELIEHMEM OPTO-KCMI0/a M aHTUOKNCHMAAHTa Tak. YTo6bl MaccoBas
[ons aHTuokcugaHta coctasnsana ot 0.5 % o 1 %.

8.2 V3mepswT MukpomeTpom no FOCT6507 BbicOTy 06pasua o HabyxaHns C NOrpeLLIHOCTbI0 He 6oree
1 % BbICOTbI NPO6LI. HanpaeneHve n3MepeHns Ha o6pasLe AO/KHO 6biTh yKaszaHOo NepMaHeHTHbIM MapKepoMm
(pucyHok 1).

9 lMNpoBeaeHne NcnbiTaHN

9.1 Mpo6y NponWTLIBAIOT OPTO-KCU/IOMOM W cpasy Xe MOMeLLalT B CyXyl kamepy Ans UCMblTaHWid,
OpUEHTHPYs NPOGY B COOTBETCTBUM C HaNpaB/ieHMEM MapKUpPOBKM (CM. 1. 7.2).

9.2 3anucbiBaloT pasmep obpasua Ao HabyxaHusi MO MoKasaHUsIM CPeAcTBa U3MEPeHUst JIMHENHbIX
pasMepos.

9.3 HauvHaloT 3annCh faHHbIX 0 pa3Mepe Npo6bl U C MHTepPBasoM OA4HO N3MepeHue Kaxablie 10 c.
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9.4 OCTOPOXHO, C HEBGONbLUOK CKOPOCTbIO, YTOObLI HE M3MEHUTb MOJIOXEHMNE NPO6bI, BBOAAT pabounii
pacTBOp B Kamepy ANS UCMbITaHWA.

9.5 MoBbIWwaT TemnepaTtypy pacTBopuTens B kamepe Ans ucneitanuii 4o 130 °C + 1 °C.

9.6 lMpogonmxatlT 3anncb JaHHbIX O pasmepe Npobbl W HauMHAT 3anuCb AaHHbIX O Temnepartype
pacTBOpuUTENsa ,0 MOMEHTa AOCTUXeHUs paBHoBecus (g0 1 10 MkM) B TeyeHue neproga B 15 MuH.

9.7 MoHwxalT TemnepaTypy o 50 °C. 3aTeM yfanswT OpTO-KCUI0A M3 KamMepbl AN UCMbITaHuii 1
TUIaTeNbHO OYMLLAIOT pe3epByap.

NPEAYMPEXAEHWE

OpTO-KCUN0N JOMKEH 6bIThb YTUAN3MPOBAH B COOTBETCTBUM C COOTBETCTBYIOLWMMU Mepamu 6esonac-
HOCTW 1 co6N0AeHemM Mep No 0XpaHe OKpyXatoLeii cpeabl.

9.8 TMpoBoAAT OCMOTP NPO6LI NOC/E OKOHYAHWA UCNbITaHWi. Mpy HaNMYMM cnefos TPELWH UK XKeNTus-
Hbl pe3ynbTaTbl UCMbITAHNIA OTKIOHAOT U MPOBOAAT MOBTOPHbIE UCTbITAHUS.

MpumMmeuaHune — Cneabl TPELWNH W XKXENTU3HbI CBUAETENLCTBYIOT O MpoOL,ECCe TEPMMYECKOTO pacnaja.
10 O6paboTka pe3ynbTaToB

10.1 KoadppumumeHT HabyxaHusi gsesiuncnsioT no hopmyne

roe H(— BbicoTa obpasua nocne HabyxaHus, MKM;
HO— BbicoTa 06pasua A0 HabyxaHus, MKM.

10.2 Mpu N3BECTHOM 3HAYEHUM NapamMeTpa B3auMogeincTeusa ®nopu-XarrmHca x, 41 CUCTEMbl PacTBo-
puTenb-nonumep. Npu NOCTOAHHOM ko3athdmumeHTe HabyxaHusa gt, nonMmepa, NOrpy>XeHHOro B onpegeneH-
HbI pacTBOp Npu onpejesieHHoN TemnepaTtype, MOryT 6bITb paccynTaHbl NIOTHOCTb CLUMBKMW, MOMEKYNsSpHas
mMacca Mexay CLUMBKaMMn 1 YACNO CLLUMBOK/LLENOYEK.

10.3 B cooTBeTCTBUM C Teopueint driopu, paccMaTpuBaroLleii koapruneHT HabyxaHnsa CUCTEMbI Kak
pe3ynbTaT B3avMOAEWCTBMA YNPYrMx Cua M cui. obpasylolmnxcss oT CBOOOAHON 3HEeprum CMmelunBaHus,
NAIOTHOCTb CLUMBKW VaBbIYUCNAKT N0 hopmyie

» INQ -0 +g"+X,?;2 @
" <P,fo,v3 -4 * 2)
rae Xi — napametp B3aumogaelicTeust dnopu-XarrmHea,
@ — MONAPHbI 06bEM pacTBOPUTENS.

MpumeyaHne — dopmyna 2 onucbiBaeT TPEXMEPHYIO ceTKy ¢ H-06pa3HbiMu COeANHEHUSMUN UK ceTKy ¢ hop-
MUpPOBAHMEM CLUMBOK BAO/b [N1aBHOI Lienu, a He B ee kKoHLe. KpoMe Toro, Ha Cu/ibl NPeioMIEHNA BASIET C/IOXKHOCTbL Nepe-
nneteHunii cetkn. CneposartenibHO, NJIOTHOCTb CLUMBKU ByAeT 3aBUCETb OT AaHHbIX (DAKTOPOB, 3TO BAVAHWE OyAeT y4nTbl-
BaTbCA B pacyeTe MIOTHOCTU ClIMBKU. Popmyna 2 BbINOMHAETCA Npu KoaduumeHte Habyxauua Ao qt - 10 wm
MOEKY/IAPHOI Macce mexay clumekamm Mc> 10 Q00 «Mofib.

10.4 MonekynspHy Maccy Mexay CluMBkaMu McBbIYMCASIOT No hopmMysie
4 = ®
roeV — yaensHolii 06beM nonMmepa;

va— MNI0THOCTb CLUMBKW.
10.5 [na nonuatuneHa B opTo-kcunone npu 130 °C ucnonb3yroT criedyoLne napameTpsl;

X. (o-kcmnon-MN3. 130 °C) 0,33 + 0.55/gb
< (o-kcunon), cM3IMosib 136
V-rigm3 920

11 MpoTOKON UCNbITAHWUIA

B NpoTOKO/ BHOCAT CrieytoLLyt0 MHhopMaLmto:
- CCbI/IKYy Ha HaC T oSl CTaH4apT:
- cBefleHus 06 obpasLe;
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- CBeJeHUsl 0 NPMMEHEHHOM pacTBopuTeNne n TeMnepaType;

- BbICOTY 06pasua A0 HabyxaHus;

- BbICOTY 06pa3sua nocne HabyxaHus;

- paccunTaHHble K0a(hULMEHTbl HabyxaHus, NI0OTHOCTb CLUMBKM U MOMEKYISIPHYIO Maccy MexXay CLUUB-
Kamu;

- opMeHTauunio 06pasLoB Mo OTHOLEHNIO K OCHOBHOMY HanpaBneHuio 06paboTkn (HanpaBneHne niyH-
YXEPHOW 3KCTPY3nn UM HanpaeJ/ieHUe NpeccoBaHns B hopme);

- ®. L. O. onepaTopa.
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Mpunoxexne X1
(cnpaBo4HOE)

O60CHOBAHHO MeToAa

X1.1 Hactosiwuii MeTo UCMbITaHWIi ycTaHaBAnBaeT MeToj onpefenerHns AaHHbIX 0 HabyxaHuu CLUIMTOro CBepX-
BbICOKOMO/IEKYIAPHOIO MOINITUNEHA.

X1.2 TMpu nnaBneHWn NonMaTuaeHa B npoLecce ero HabyxaHusa NPONCXOAAT U3MEHEHUS, 06YCNOBEHHbIe N3MeHe-
HMeM NNOTHOCTU NpU nepexofe Npobbl M3 TBEPAOro COCTOSIHUA B XuUAkoe. PacuyeTHas BennynHa OTHOCUTENbHOTO Un
CpaBHUTE/IbHOTO U3MEHEHUSA BbICOTbI MPU TakOM npouecce cocTasnsaet 2.5 %.

X1.3 Tennosoe paclumpeHne npob Takke MOXeT Bbl3blBaTb U3MEHEHNS, KOTOPble MOTYT OblTb pacCUMTaHbl Ha OCHO-
Be KoadhhuumeHTa Tennosoro pacwmnpeHns C8MM3. OTHoCUTENbHbIE N3MEHEHUA Npu TemnepaTtype 130° C cocTtaBnsaoT
MeHee 0.05%.

X1 .4 Macca 30HAa /15 KOHTAKTHOTrO U3MepeHus NPo6 MOXeT NPUBOANTL K/TOXHO HU3KMM 3HAYEHUAM KoadhhunumeH-
Ta HabyxaHus, ecnin 30H[ Oka3blBaeT faBfieHne Ha Npoby. Takoe Bo3feicTBue 6yAeT 3aBUCETLOT MOAYNs o6pasua, KoTo-
pblii. acBOto ouepeb, 3aBUCUT OT cTeneHn HabyxaHus. Hanpumep, npv Bo3geiicTeum gasnerus 8 1000 Ma. BbicoTa Npo6sl
¢ mogynem ynpyroctu 100 MMNa ymeHbwmntea Ha 1%.

X1.5 Monekynbl nonnMepa B npoLecce NogroTosku o6pasLa, npyu komnpeccumn, opmMoBaHUM UK IKCTPY3NN MOTYT
06pa3oBbIBaTb y4acTkn C MOJIEKYNAPHbIMU CBA3AMU. MOsekynsipHble CBSA3U MOryT 3acTbiBaTb B )OPMe YM/IOTHEHHOTO
nonumepa, AEMOHCTPUPYS MeHee BbipaXeHHOEe IHTPONMYecKoe COCTOsIHUE, YEM C/y4YaiiHO OpYeHTMPOBaHHaa noammep-
HasA ceTka. Ecnu ucnbiTyemblii o6pasel, 6611 nonyyeH B xoge 06paboTkm 610Kka aHM30TPOMHO OPUEHTUPOBAHHOTO MaTe-
pvana v 6bl1 NoABepXeH WCMbITAHWIO Ha HabyxaHwe, MOMMMEpPHble Leny B OPWEHTUPOBAHHOM COCTOSHUM 6GyayT
AedopmMnpoBaTbCa CU/IbHEE, YeM MeHee OPMEeHTUPOBaHHbIE LEenu, U XxapakTep ux NnHeinHoro HabyxaHmsa byaeTt pasnu-
yaTbCs a 3TUX OPTOroHasbHbIX HanpasfeHusax. CnefosaTenibHO, 418 Y/yUYlEHUA NOBTOPSAEMOCTN/BOCNPON3BOAMMOCTH
MCMbITAHWI OpUEeHTaLUs OCHOBHbIX Hanpas/ieHnii 06paboTkM NpW UCMbITAHMAX [O0/HKHA COOTBETCTBOBATb OpMeHTauun
ob6pasuos. KoadpuuneHT HabyxaHna MoxeT 6biTb U3MepeH B N1060M HanpaBfieHun, u o6a pesynbTaTa [O/MKHbI ObiTb
BK/THOYEHbI B MPOTOKOI.
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MpunoxeHune JA
(cnpaBoyHOe)

OpUTUHANbHbIW TEKCT HEBK/IIOUYEHHbIX CTPYKTYPHbIX 3/1EMEHTOB NPUMEHeHHoro ctaHgapta ACTM

JA1

14 B HacTosiLleM cTaHgapTe He NpeAyCMOTPEHO pacCMOTpeHue BCexX BOMPOCOB obecneuveHns 6e3onacHoOCTH,
CBSI3@HHbIX C ero npuMeHeHneMm. Monb3oBaTeNib HACTOALEro cTaHgapTa HeceT OTBETCTBEHHOCTb 3a yCTaHOB/IEHME COOT-
BETCTBYIOLMX NPaBW NO TeXHWKe 6€30NacHOCTU 1 OXpaHe 340pO0Bbs, a Takxe onpejenseT LenecoobpasHocTb Nnpume-
HEHWA 3aKOHOAaTeNbHbIX OrpaHNYeHNnii nepes ero NCNosib3oBaHNeM.

MeToa npuMeHUM Ana onpegeneHuns N0THOCTU CLUMBKU, MOMTEKY/IAPHOW Macchl Mexay CLUMBKamu 1 KonnyecTsa
NOBTOPAIOLMXCA 3/IEMEHTOB MeXAy cluMBKamun. [laHHble XapakTepuctuku npucywm CBMI3. cwmntomy npu nomoLyu
VNOHU3NPYIOLLEro U3yYeHUs UM XMMUYeckuM cnocobom. B meToge onucaHbl NpUMepbl 3KCNEepUMEHTalbHbIX NPUeMOB
NS BbINOTHEHNA 3TUX U3MEPEHWIA.

0A.2

5 3HAYMMOCTb U MPUMEHEHNE

5.1 HacTosilyuii Metog ucnbiTaHuit paspaboTaH A5 NOJyYeHUs nokasaTesneil CTeneHu CLUMBKU B CBEPXBbICOKO-
MOJIEKY/IAPHOM MOSIMITUNEHE, CLUMTOM NOCPELCTBOM MOHU3UPYIOLLETO N3/TyYEHNS NN XUMUYECKNX BELLECTB.

5.2 PesynbTaTbl UCMbITAHWIA 3aBUCAT OT TeMnepaTypbl UCMbITAHUIA, UCNONbL3YEMOT0 pacTBOpUTENs U meToga. Ans
COMOCTaB/IEHUS! JAHHBIX, MOJIYYEHHbIX Pa3HbIMU S1a60paTopPUsiMU, HEO6XOAMMO NPOBOAUTL WUCMLITAHWUS B O4UHAKOBbIX
YCNOBUSAX U C UCNO/Ib30BAHNEM OfJMHAKOBbIX PEareHToB.

5.3 [aHHble MOTYT UCMO/Ib30BATLCS NPU aHaIM3e PaBHOMEPHOTO pacnpeAesieHus 403bl pagvaLumn npu cliMBaHuu,
thyHAaMeHTaNbHbIX UCCeA0BaHUAX U MPU NPOBEPKe KayecTBa NPoAyKLum.

OA.2
14 TpeuynsnoHHOCTb U CUCTEMaTUYecKas NorpewHocTb

14.1 Tabnuubl 11 2 ocHOBaHbI Ha pe3ybTartax Mex/1abopaTopHbIX NCNbITaHWIA, NpoBeAeHHbIX B 2001 r. C UCNONb-
30BaHMEM YeTblpex Ha6opoB 06pa3L0B CBEPXBbICOKOMOEKYIAPHOrO NONNATUEHA, UCTbITAHHbIX B WWECTN nabopartopu-
ax. Ana Bcex Hab6opoB 06pasubl OGblIM MOATOTOB/EHbI OAHOBPEMEHHO OAHON nabopartopueil. Kaxgaa nabopatopus
nposoguna ncnbiTaHsa Tpex o6pasLos.

14.1.1 O6pa3subl CBEPXBbICOKOMONEKYNSAipHOro nonuatuneHa no NIST Reference® 8456 6binn npeAcTaBneHbl B
dhopme Ky6UKOB C BbICOTON 5 MM. ynakoBaHHbIX B a30Te 1 06/1y4eHHbIX YeTbIPbMSA Pa3/IMYHbIMU A03aMU ramMmma-n3nyveHns
(54.2. 71.5.89.2, n 110.1 kI'p).

Ta6nuua 1— O630p nokasaTeneli BOCNPOU3BOAUMOCTM S* M NOBTOPSEMOCTU S, N0 KOIPPULMEHTY HabyxaHus q.
NOTHOCTU CLUMBOK V 1 MOJIEKYNIAPHOMY BeCy Mexzay clumskamu Mc

MnoTHOCTb cvBax 1B, MonekynspHas macca mMexay
[Ho3za. kI'p KoadhdomumeHT HabyxaHus q MOsb'aM3 CLmBKaMM MG, T MO/
54.2 3.37+0.26 0.133 + 0,017 7650 s 1010
715 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 £ 031 0,170 + 0,032 6150s 1190

Tab6nuua 2— O630p nokasaTeneli BOCMPOM3BOANMOCTM S* M NOBTOPSAEMOCTM S, N0 KO3ULMEHTY HabyxaHusa q,
NIOTHOCTYM CLUMBOK V U MOJIEKY/ISIPHOI Macce Mexay clumBkamm Mt

HeonpegeneHHocTs g HeonpeseneHHoCTb va HeonpegeneHHocTb Mc
[osa. kI'p
«un* Vo * s,.% VvV o* 3,.%
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 75 3.7 135 3.3 13.3
110.1 5.4 10.5 9.4 18.7 10.1 19.3
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14.2 3T pgaHHble CBUAETENbCTBYIOT O TOM. YTO B AvanasoHe 03 paguauuun, WCMosb3yeMbiX A1 CLUMBaHUA
CBMTM3 gna npuMeHeHns soptoneanu, namepeHune koaduumeHta HabyxaHus cConpsixeHo co cTaHAapTHOV BHYTpuna6o-
paTopHoii HeonpeAeneHHOCTbI0 OT 8 % Ao 11 %.

14.3 KoHuenuua run A — ecnu 3HavyeHnsa S, u S, — abconwTHaa 1 BHyTpunabopaTtopHas HeonpejeneHHoCTb,
6blM paccunTaHbl N0 A0CTATOYHO 6OMbLWIOMY 06beMYy [AaHHbIX, a Takke AN pPesynbTaToB, ABMAAWMWXCA CPegHUMU
3HAYEHUSAMM MO UCNbITaHNAM 3 06pa3LLoB:

14.3.1 TMoBTopsAeMocTb, r— CpaBHeHuNe ABYX pe3y/nbTaToB UCMbITAHWIA ANA OAHOTO0 MaTepuana, nosayyeHHbIxX
O[IHUM 1 TE€M e OnepaTopoM C MOMOLLbI0 TOro Xe 060pyA0BaHNA a ToT Xe [ieHb. [lBa pe3yfibTaTa UCMbITaHNA He [JO/DKHbI
CUNTATLCA PABHOLEHHLIMU, €C/IN OHM OT/IMYalTCA 6onee YeM Ha I 418 3TOro MaTepuana.

14.3.2 BocnpoussogumocTb R — CpaBHeHue AByX pe3ynbTaToB UCMbITAHUI ANA OfHOTO MaTepuana, NnonyyveH-
HbIX pasHbIMK OMepaTtopamMm ¢ NOMOLLbIO PasHoro o6opyaoBaHns B pasHble AHW. [lBa pe3ynbTaTta UCMbITAHUS He JO/DKHbI
cunTaThCsA PaBHOLEHHbIMUW, EC/IN OHU OTIMYalDTCA 6o/iee Yem Ha A AnA 3TOro Mmatepuana.

14.3.3 BepoATHOCTb NPaBWUILHOCTU CyXAeHui B cooTBeTcTBUM € N. 14.3.1 wnn 14.3.2 6yaeT npubnm3nTenbHo
coctaBnATb 95 % (P * 0.95).

14.4 B HacToAUlee BpeMs He CyLlecTByeT NMPU3HaHHOro cTaHjapTta, Ha KOTOPOM MOXET OCHOBbIBATLCA OLEHKa
cucTemMaTU4ecKoii NOrpewHoCcT AN HacTosALWEero MeToAa UCnbITaHWiA.

A3

MpunoxeHune X2

MosicHeHWe n3bpaHHbIX CTATUCTUYECKUX TEPMUHOB (COrNTacHO NpakTuyeckum ykaszaHmam ACTM E691):
sf — CTaHgapTHOE OTK/IOHEHME NOBTOPSIEMOCTH;

SR— CTaHfapTHOE OTK/I0OHEeHME BOCNPOU3BOAMMOCTH,

Sf— HeonpegeneHHoCTb abCOMOTHOWN MOBTOPAEMOCTHU.

SR— HeonpepeneHHOCTb a6CO/IOTHON BOCNPOU3BOAMMOCTH.
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Mpunoxexune b
(cnpaBoyHOe)

ConocTaBneHne CTPYKTYypbl HACTOALWEro cTaHAapTa co CTPYKTypoli
npuMeHeHHOro B Hem ctaHgapTa ACTM

Tab6nwuuya Ob.1

CTpyKTypa HacTosiLLero cTaHaapTa

O6nacTb npuMeHeHuns (1)
HopmatuBHble ccbiniku (2)
TepMuHbl 1 onpegeneHns(3)

CyuwiHocTb meToga (4)

1

2

3

4

5 Annapatypa (6)
6 Peaktusbl (7)

7 O6pasubl A8 ucnbitanmii (8)

8 MoarotoBKa K NpoBeAEeHNI0 ucnbiTaHmii (9)
9 MpoBeaeHne ucnbiTanuii (10)

10 O6paboTka pe3synbtaToB (11,12)

11 TMpoTokoNn ucnbiTaHuin (12)

Mpunoxexne X1

MpunoxeHune [JA (cnpaBoyHoe) OpUrMHanbHbIi TEKCT He-
aKMIYEHHbIX CTPYKTYPHbIX 3/1IEMEHTOB MPUMEHEHHOTO
ctaHgapta ACTM

MpunoxeHne OB (cnpaBo4Hoe) ConocTaBneHue CTPYKTy-
pbl HacTOALWEro cTaHAapTa Co CTPYKTYpPOii NPYMEHEHHOro
B HeM cTaHfapTa ACTM

CrpykTypa ctaHgapta ACTM [15028—09

O6nacTb NPUMEHeHNs
Ccbl/I0YHbIE JOKYMEHTbI
TepmuHonorus

CyLlHOCTb MeToAa
3HaYMMOCTb U NpUMeHeHune*
Annapartypa

PeakTuBbl

MpeaynpexaeHne 06 onacHOCTU**

© 0 N O O A~ W N

O6pa3subl AN UCTbITAHWIA
10 MpoBeneHue onpegenexHus
11 BbluncneHne KoaguumneHTa HabyxaHus

12 BblunMC/ieHME MNIOTHOCTM CLUMBKU W MOJIEKYNsIpHOI
Macchl MexXay CLUMBKamm

13 TpoToKON UcnbITaHwii

14 Mpeun3noHHOCTb 1 MOrPeLIHoCTb

15 KnwoueBble cnoBa***
Mpunoxexue X1

Mpunoxexune X2

* laHHbIV pa3fen UCKIYeH, T. K. HOCUT NOSICHAIOLWNIA xapakTep.
*' [laHHbI/ pa3gen UCKMYeH, T. K. ero MoSIoKeHNa pasmeLleHbl a pyrux pasfenax HacToslero ctaHgapTa.
*** NNaHHbIV pa3fen UCKIYEH, K/loYeBble CrioBa NpuBefAeHbl B 6uGanorpadnyeckmnx AaHHbIX.

MpumeuyaHue — lNocne 3arofoBKOB Pas3fenos (Mo4pa3fenoB) HACTOSLLErO cTaHgapTa npuBeAeHsbl B CKOGKax
HOMEpa aHanorMuHbIX UM Pasfenos (NogpasLenos) MeXAyHapO4HOTO CTaHAapTa.
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