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MpeaucnoBue

1 NOONOTOBINEH deaepanbHbIM roCyAapCTBEHHLIM YHUTAPHLIM MNpeanpusTueM «Bcepoccuinckui
Hay4YHO-UCCneaoBaTENbLCKUIN MHCTUTYT CTaHaapTusauum marepuanoB u TexHonoruii» (Sryr «BHUN CMT»)
COBMECTHO C ABTOHOMHOW HEKOMMEpYeCKon opraHusauunen «LieHTp HopMMpoBaHus, cTaHaapTusauum u knac-
cudmkaumMm KoMno3uToB» Npu y4actum O6beanHeHus puandeckux nuy «Cows Nnpou3soauTENENn KOMMNO3u-
TOB» Ha OCHOBE COOCTBEHHOrO nepeBoa Ha PyCCkUi SA3blK aHrNOSA3bIMHON BEpCUKU cTaHaapTa, yKka3aHHoro B
nyHkTe 4

2 BHECEH TexHuyeckum komuTeToM no craHaaptusaumm TK 497 «KoMnosnTbl, KOHCTPYKUMK U u3ae-
nnUa U3 HUX»

3 YTBEPXXOEH W BBEJEH B JENCTBVE MNpukasom deaepansHOro areHTcrsa No TEXHUHECKOMY pe-
ryNMpOBaHUIO U METPONOTUM OT 24 HOAOpA 2017 . Ne 1833-cT

4 Hacroawmii CTaHaapT ABAAETCA MOAUMULUPOBaAHHBIM NO OTHOLLEHUIO k cTaHaapty ACTM [7750-12
«CTaHAapTHbIN METO4 WCNbITAHWUA Ha oOnpeaeneHue XapakTepUCTUK Mpu OTBEpPXAEHUUM TepMOpEeaKTUB-
HbIX CMONT AMHAMUKO-MEXaHMYECKUM METOAOM C MOMOLLbIO peoMeTpa Ans repMeTu3MpoBaHHbLIX 00pas3LoB»
(ASTM D7750-12 «Standard Test Method for Cure Behavior of Thermosetting Resins by Dynamic Mechanical
Procedures using an Encapsulated Specimen Rheometer», MOD). Mpu aToM gononHuTenesHbIe cnosa, pa-
3bl, BKMIOYEHHbIE B TEKCT HACTOALLErO CTaHAApTa AnsA yyeta noTpebHOCTEN HALMOHANLHOW 9KOHOMUKKU Poc-
cuinckon deaepaumu, BblaerneHbl KypCUBOM.

OTaenbHble CTPYKTYPHBIE 3MEMEHTbLI U3MEHEHLI B COOTBETCTBUM C TpeboBaHusamu MOCT P 1.5.

B TekcTe HacTosiLero craHaapTa cebinka Ha ctaHaapt ACTM [14065 3ameHeHa A0NONMHUTENbHBIM NPK-
noxexvem JA.

OTaenbHbIe NYHKTbl U NOANYHKTbI, HE BKIIOYEHHbIE B TEKCT HACTOALLEro craHaapra, npuseaeHsbl B A0-
NOSHUTENBLHOM NpUoXxeHuu Ob.

ConocraBneHune CTPYKTYpbl HACTOALWEro CTaHAapTa Co CTPYKTYpou ykasaHHoro crangapra ACTM npu-
BEAEHO B AOMNONMHUTENLHOM npunoxeHun AOB.

HaumMeHoBaHWe HaCTOALLEro CTaHaapTa MU3MEHEHO OTHOCUTENbHO HAUMEHOBAHUA MPUMEHEHHOTO CTaH-
aapra ACTM ans npuseaeHus B cootsetcteue ¢ FOCT P 1.5—2012 (noapasaen 3.5).

CBefeHunst 0 COOTBETCTBUM CCbINIOYHbIX HALMOHAaNbHbLIX CTaHAapToB ctaHaaptam ACTM, ucnonb3oBaH-
HbIM B KQYECTBE CCbISTOYHbIX B TPUMEHeHHOM cTtaHgapte ACTM, npuBeaeHbl B npunoxenun O

5 BBEJEH BIEPBbIE
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lMpasuna npuMeHeHuUs Hacmoswezo cmaHdapma ycmaroeneHbl 8 cmamee 26 ®edepanbHo20 3aKoHa
om 29 uroHs 2015 2. Ne 162-®3 «O cmaHOapmu3ayuu e Pocculickoli ®edepayuu». UHpopmayus 06 us-
MEHEHUSX K Hacmosiemy cmaHdapmy nybnukyemcs e exxe200HoM (o cocmosHulo Ha 1 ssHeaps mekyuie20
200a) uHghopmauuoHHOM ykazamene «HayuoHanbHble cmaHd0apmbly, a oghuyuarnbHblll mekem U3MeHeHul
U 110npasok — 8 eXeMeCsYHOM UHGOPMayuoOHHOM ykazamerne «HayuoHanbHbie cman8apmely. B criyuae
nepecmompa (3aMeHbi) Unu ommMeHbl Hacmosuweao cmandapma coomeememeayiowjee ysedomneHue bydem
ony6ruKko8aHo 6 GriuxalilueM 6billyCKe EXEMECSYHO20 UHGOPMAaUUOHHO20 ykasamensa «HauuoHarbHbie
cmanOapmbi». Coomeemcmeyroujas uHgpopmayus, yeedoMaeHUe U meKcmsl pasmewjaromes makxe e UH-
ghopmayUoHHOU cucmeme o6uie20 nosib308aHUs1 — Ha oguyuanbHoM catime ®edepanbHo20 azeHmemea rno
MEXHUYECKOMY pe2yiupoeaHuro U Memposoauu e cemu ViIHmepHem (www.gost.ru)

© CrangaptuHcopm, 2018

Hacrosiumi craHaapT He MOXET ObITb NONHOCTLIO MM YaCTUYHO BOCTMPON3BEAEH, TUPAXUPOBAH M Pac-
NPOCTpaHeH B ka4ecTBe opuLManbHOro usaanua 6es paspewwenus degepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynmpoBaHuto 1 MeTponormu
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CopepxaHue

1 O6nactb NPUMEHEHUs
2 HopmaTuBHbIE CCbINKK
3 TepmuHbl 1 onpeaenexHus
4 CywHOCTb MeToaa
5 Annaparypa
6 O6pa3supbl 4N UCMbITAHWNA
7 KannbpoBka annaparypbl
8 MNoaroToBKa K NPOBEAEHMUIO UCTbITAHUI
9 MNpoBeaeHne ucnoiTaHum
10 OGpaboTka pe3ynLTaToB
11 MNpoTOKON UCMbITAHUN

MpunoxeHue OA (cnpaBo4yHOE) YpaBHEHUSA, UCNONb3YEMbIE NPU ONpPEeaeNeHNN XapakTepUCTUK
npu OTBEPXKAEHUN AUHAMUYECKUM MEXaHUYECKUM aHanm3om

Mpunoxenune Ob (cnpaBovHoe) OpurinHasnbHbIN TEKCT HEBKIOYEHHbLIX CTPYKTYPHbIX 9N1IEMEHTOB
npuMeHeHHoro ctaHgapta ACTM

Mpunoxenune OB (cnpasoyHoe) ConocTaBneHne CTPYKTYPbl HACTOSLLEro cTaHaapTa

CO CTPYKTYPOW MPUMEHEHHOIO B HEM cTaHgapta ACTM . ... ... ... ... .....

Mpunoxenune Al (cnpaBoyHoe) CBeAEHMA O COOTBETCTBUM CChINIOYHbIX HALMOHANbHBLIX CTAaHAAPTOB
craHgaptam ACTM, ucnosnb30BaHHbIM B KA4ECTBE CCbINOYHbLIX B MPUMEHEHHOM

CTaHAAPTE ACTIM . .. e e
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HAUUWOHANBbHBIN CTAHOAPT POCCMUCKOWU ®EQLEPALUMN

KOMMO3UTbl NONIMMEPHbBIE

OnpeaeneHune xapakTrepuCTUK NPu OTBEPXKACHUN TEPMOPEAKTUBHLIX CMOJI
AUHAMMYECKMM MEXaHMYECKUM aHanM3oM NpyU NOMOLM peomeTpa

Composite polymers. Determination of curing behavior of thermosetting resins
by dynamic mechanical procedures using a rheometer

Aara BBeaeHua — 2018—06—01

1 O6nacTb NnpUMeHeHus!

Hacrosawmi ctangapT ycraHaBnuBaeT AMHAMUYECKMI MEXAHUYECKUIA aHanNW3 onpeaeneHuns xapakrepu-
CTUK NPU OTBEPKAEHUN TEPMOPEAKTUBHBIX CMON C MHEPTHLIM apPMUPOBAHUEM UIN BOMOKHOM. Takke MeToa
MOXET ObiTb UCNONb30BaH ANSA OnpefeneHus CBOMCTB MPU OTBEPXAEHUM HAMOMHEHHbLIX CMON U cmon 6e3
apMupoBaHus.

Hacrosawmi metoa OCHOBaH Ha BbIHYXXEHHbIX KONebaHusix C NOCTOAHHOW aMNIMTYA0M U NMPUMEHUM B
AnanasoHe TemnepaTyp OT KOMHaTHOW TemMneparypbl 40 250 °C.

2 HopmatuBHble CCbIFIKU

B HacToswemM craHaapTe MCnosib30BaHbl HOPMaTUBHLIE CCbISIKM HA crieayloLme CTaHaapThbl:

FOCT 9833 Konbua pe3uHosble yrnnomHumeribHbIe Kpyaro2o cedeHus 0na 2udpasnuqeckux u nHeema-
mudeckux yempoticms. KoHempykyus u pasmepbl

FOCT P 56683 Komnoautkl nonumepHsie. OB03Ha4YeHne HanpaBneHuin apMmpoBaHus

MOCT P 56801—2015 (MCO 6721-1:2011) Mnactmaccel. OnpegeneHme MexaHM4eckux CBOWCTB NpM
AMHaMMYeCKOM HarpyxeHuun. Yactb 1. O0Lme npuHUmMnbI

FOCT P 57739—2017 Komno3uTbl nonuMepHble. MeToa onpeaeneHnsa TemnepaTtypbl CTEKNIOBaHUA Me-
TOAOM AMHAMMYECKOrO MeXaHW4YeCcKoro aHanusa

MpumevyaHnue — T[lpu NoNb30BaHUW HACTOSALWWM CTaHAAPTOM Lienecoobpa3Ho NpoBepuTb feiicTBUE CChl-
TNOYHBIX CTaH4apToB B MHOPMAaLMOHHON cucTeMe obLero nonb3oBaHus — Ha odulymanbHoM caiite defepanbHoro
areHTCTBa MO TEXHUYECKOMY PEryrimpoBaHuio U METPONOTrUKN B ceTU MHTEPHET UMK Mo eXerofHoMy MHMOPMaLMOHHOMY
yKasaTento «HaumoHanbHble CTaHAapTh», KOTopbI onyBnukoBaH No COCTOAHUIO Ha 1 AHBapSA TeKyLero roga, 1 no Bbi-
nyckam exeMecs4HOro MHPOPMaLMOHHOro ykasatens «HauuoHanbHele CTaHAapTbI» 3a TeKyWwuid rog. Ecnn 3ameHeH
CChISTOYHBIA cTaHAapT, Ha KOTOpLIA faHa HeaaTupoBaHHAas CChIfika, TO PEKOMEHAYETCA UCMOMb3oBaTh AEWCTBY HOLLYIO
BEpCUIo 3TOro cTaHAapTa € YYETOM BCEX BHECEHHBIX B JaHHYIO BEPCUIO UBMEHEHWA. Ecn 3aMeHeH CChINIOYHBLIA CTaH-
LapT, Ha KOTophbIi faHa AaTUpoBaHHas CChifika, TO PEKOMEHAYETCA UCMONb30BaTb BEPCUIO 3TOr0 CTaHAapTa C yKasaH-
HbIM BbILIE rofoM YTBePXAeHUA (MpuHATUS). Ecnn nocne yTBepXAeHUs HACTOALEro cTaHaapTa B CCbIMOYHbIA CTaH-
LapT, Ha KOTOpblA AaHa AaTUPOBaHHas CChiNika, BHECEHO M3MEHEHUE, 3aTparuBatoLlee NonoXeHWe, Ha KoTopoe AaHa
CChblIfKa, TO 3TO MONOXeHNe peKoMeHAyeTcA NPUMeHsTb 6e3 ydeTa faHHOro u3mMeHeHus. Ecnu ccbinoyHblil cTaHaapT
OTMeHeH 6e3 3ameHbl, TO MOMOXeHne, B KOTOPOM JlaHa CChIfIKa Ha Hero, peKoMeHAYeTCA NPUMEeHsATb B YacTu, He 3a-
TparusatoLleil 3Ty CChIKY.

3 TepMuHbI 1 onpeaeneHus

B HacTosiliem ctaHgapTe npumMeHeHbl TepmuHbl no FTOCT P 56801, a Takxke cneayowwmin TEPMUH C CO-
OTBETCTBYIOLLMM OMpPeaeneHnem:

M3paHue ocpuumnanbHoe
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3.1 peomeTp c napanfefibHbIM 3a30POM A5 FepMeTU3NPOoBaHHbIX 06pa3LoB: AuHamMmnUueckuii Me-
XaHUYeckuin aHanusaTop, yaepxusaowuin o6pasel, nog AaBAeHWEM BHYTPU 3aMKHYTOW MOOCTU.

MpumeuyaHue — PeoMeTp C napannesbHbiM 3a30pOM /151 FTepMETU3MPOBaHHbLIX 06pa3L0B NpegHasHaueH ans
yAEpXaHusi CMOfbl BHYTPK o6pasilia B Xof4e Npouecca OTBepXAeHUs.

4 CyuHoCTb MeToaa

HebonbLIoi Kpyrnblii o6pasel, 13 HEOTBEPXAEHHbLIX TEPMOPEAKTUBHbLIX CMOJ, COOTBETCTBYHOLLUX CMO-
nam, Ucnosib3yembiM 4715 N3rOTOB/IEHUST MONMMEPHbIX KOMMO3WUTOB, NMOABEPraloT MEXaHWYeCcKUM KonebaHusam ¢
(hMKCMPOBAHHOM YacTOTON WM B M30TEPMUYECKUX YCITOBUAX, UK B YCIOBUAX IMHEAHOTO MOBbILIEHUS Temne-
paTypbl, UK B YCNOBUAX, UMUTUPYIOLLUX U3BMEHEHWE TEMNEPATYPbI B 3aBUCMMOCTU OT BPEMEHU KOHANLNOHMUPO-
BaHUsl, YKa3aHHOro B TEXHO/IOTMYECKON AOKYMEHTaUUn. HWXHSAA nnacTvHa coBepluaeT konebaHust u nepefaeT
MOMEHT OT HWXHEeN NNacTuHbl Yepe3 obpaseL, Ha BEPXHIO NAacTuHy. MoslyyeHHbI MOMEHT, U3MepseMblii Ha
BEpXHEeN nnacTuHe, NpeobpasyoT B MOAY/b CABUra B COOTBETCTBUM C YPaBHEHMEM, YYUTbIBAIOLLMM MOMNpaBKy
Ha chopMy 1 pasmepbl o6pasua. Mogynb caBura COCTOUT M3 KOMMOHEHTa, COOTBETCTBYHOLLEro hase NpUIoXeH-
HOW gedhopmaummn, Wav MOAYNs ynpyroctu npv cABuUre, M KOMMOHEHTa, COOTBETCTBYHOLLErO CABWMHYTOM Ha 90°
hase NpuIoXeHHol gedopmanun, Wi Mogyns noTepb Npu casure. MoAdynb ynpyrocTu Npu casure v Mogysb
noTepb Npv cABure M3MepsioT B 3aBUCMMOCTM OT BpeMeHU. B npouecce oTBepxaeHWs MoAy/b yNpyroctu npu
cABure nepBoHayasbHO 6yfEeT YyMEeHbLUATLCA N0 Mepe MOBbLILLEHUSI TEMMNePaTypbl U3-3a2 YMEHbLLEHUST BA3KOCTU
cMO/ibl B 06pasLie, B MOMEHT OTBEpXAEHUSI B 06pasLie Moy b YNpyrocTu nNpu caBure Bo3pacTaer.

5 AnnapaTtypa

5.1 PeomeTp ¢ napannenbHbIM 3a30pOM A/19 TepMeTU3npoBaHHbIX 06pasLoB

5.1.1 PeomeTp c napannenbHbIM 3a30pOM A8 repMeTM3npoBaHHbIX 06pa3uoB (CM. pucyHoK 1) npea-
CTaBnsieT CO60i AMHAMUYECKUIA MEXAHUYECKUI aHann3aTop, onpeaensowmii XxapakTepucTuki npu oTBepxae-
HUM NPY NMOMOLLN U3MEPEHNA HaNPsSXKeHUs cABura npu KPyyeHUn B O4HOM U3 Crefyowmx pexnmoB:

- BbIHY)XJEHHOE Harpy)XeHue ¢ NOCTOSIHHON aMnAuTyAol 1 ¢ (OUKCMPOBAHHOW 4acToTO;

- BbIHY)XJEHHOE Harpy>XeHue ¢ NepemMeHHol aMnNanTyA0N 1 ¢ PUKCUPOBAHHONM YacTOTOMN.

1— obpasel; 2 — BepxHss hopma; 3 — NNacTUHbI; 4 — ynnoTHeHWe HopMbl; 5 — pasgenuTenbHas NeHka;
6 — yNNoTHUTENbHOE KOMbLIO; 7 — HMXHASA hopma

PucyHok 1— Cxema peomeTpa € napasifiefibHbIM 3a30poM A/ repMeTU3MPOBaHHbIX 06pasLoB

MpumeyaHne — PeoMeTp C nNapasiesibHbIM 3a30p0M /151 TePMETU3MPOBaHHbLIX 06pa3LoB NpeaHa3HaueH A/1st
yAepXaH/s obpasila CMOsbl C MHEPTHBIM apMUPOBAHMEM, HaNpUMEp BOSIOKHOM, MOZ AAB/IEHWEM W NPefoTBpalLeHUs
NPOTEKAHUS CMOSTbl Tak, YTOBbI COOTHOLLIEHME «BOJIOKHO — CMOJ1a» OCTABA/IOCh MOCTOSIHHBIM HA MPOTSHXKEHUN BCEro UC-
NbiTaHys. O6paseL, B HACTOSILLEM METOoZle MCTbITaHW SBNAETCA 3M1aCTUUHLIM U ANCCUNATUBHBIM 9/IEMEHTOM B CUCTEME
Ny/bCYPYIOLLETO CABUIA C MEXaHWYECKUM MPUBOAOM.

5.1.2 PeomeTp c napannefbHbiM 3a30pOM A1 repMeTU3MPOBaHHbIX 06pasL0B AO/KEH BKIYaTb:

- BEPXHIO U HWKHIOW (hOpMbl B BUAE NapanfienbHbIX NAacTvH € 3ybuaMmy unm paguanbHbiMU KaHas-
KaMu Ha noBepxHocTu. AuameTp chopM foskeH coctasnATb (40 +2) mm. y6uHa KaHaBOK AO/MKHA ObiTb He
60nee 1,0 MM, 4TO6bI M36EXaTb NPOTEKAHNSA CMOJbl 1, COOTBETCTBEHHO, M3MEHEHUS COOTHOLIEHMWA
«BOJIOKHO — CMOfa».

- NONOCTb A/19 repMeTu3npoBaHHoro obpasua. Obpasel, fo/KeH ObiTb repMeTu3npoBaH AByMsa hopma-
MW 1 PAAOM MeXaHU4ecKMX KOMMOHEHTOB N0 AvameTpy HapyXHOW NAacTWHbl, NpegHa3HauvyeHHon ans yaep-
XaHus obpasua nog gaesieHneM 6e3 notepb CMOJbl, B TOM Yncne YNaoTHUTENbHbIM KonbLoM no FOCT 9833.

2
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5.1.3 TonwuHa o6pasua — ot 2,6 a0 3,2 mm. Mpu 06paboTke pesynsTaTtoB HEOOXOAMMO Y4UTLIBATL NO-
npaBsku Ha hakTM4ecKyio TonwuHy obpasua.

5.1.4 [Ina ncknioveHun cockanb3biBaHna obpasua MexaHusm 3akpbiBaHWUSA NAACTUH AOSDKEH obecneyun-
BaTb AaBrieHue Ha obpaseu He meHee 4200 kMa.

5.1.5 Cucrtema BuGpauun peometpa ¢ napannenbHbiM 3a30pOM AN repMETM3NPOBaHHbLIX 06pasLoB
JOIDKHA COCTOATb U3 SNeKTpoABUraTens Ans HeNnocpeACTBEHHOW Nepeaaym BpalleHusl, NnepeaaloLero Kpys-
e konebarenbHble ABUXEHUS HA HDKHIOIO NNACTUHY, CO3aIOLLMe HENMPEPLIBHYIO konebarenbHylo aedop-
Maumio B 06pasue B NNOCKOCTN NONMOCTM repMETU3NPOBaAHHOIO obpasua.

5.1.6 [Ina HenpepbIBHOrO M3MepeHuss COCTossHua obpasua aedopmauus AomkHa ObITb CUHYCOUAArb-
HOI, NpunaratbCA N CHUMaTbLCA HENpPepbIBHO. [ManasoH aMnnuTyabl AomkeH 6biTh o £0,005° no +0,060°.
WUTorosas aedopmauuma Nnpu HOMMHaNLHON TonwwmHe obpasua Gyaet BapbupoBarbes oT £0,07 a0 0,8 %.

MpumeyaHne — PekomeHayemoe 3HaueHWe gecopMaLun ANa U3MEPEHUS CBOICTB TepMOpeaKTMBHO CMOMbI
npu otBepXxzaeHUM coctaBnsaeT 0,7 %.

5.1.7 PeomeTp ¢ napannernbHbiM 3a30pOM ANSA repMETU3NPOBaHHBIX 00Pa3LIOB AOMKEH UMETb AETEKTO-
pbl, YCTPOWCTBO UMK YCTPOWCTBA AN ONPEAeneHnsa 3aBUCUMbIX U HE3aBUCUMBIX dKCNEepUMMEHTarbHbIX nNapa-
METPOB, TAKMX KAk MOMEHT, YacToTa, amnnutyaa gedopMauun U temneparypa. Temneparypa Ha Hapy>kHOM
AuaMertpe MnacTUHbl A0IDKHA U3MEPATHLCA C NOrPeLHOCTL He Gonee 0,3 °C, yactota — C NOrpeLlHoCTb He
b6onee +0,1 %, MOMEHT — C NOrpeLLUHOCTb He Bonee £0,001 H-Mm.

5.1.8 ina npaMoro Harpesa u OXnaXaeHusi NNacTUH C BO3MOXHOCTbLIO PEeryrnupoBaHus TeMneparypsl
nnacTuH e coomeememeuu ¢ 3adaHHoli npoepammoli omeepxdeHus peoMeTp C napannenbHbIM 3a30pOM
ANs repMeTU3npPOBaHHbIX 06pa3LOB AOIMKEH UMETL CUCTEMY pErynupoBaHus Temneparypsl. Ha pucyHke 2
nokasaHbl CTaH4apTHas NporpaMMa OTBEpPXAEHUS, 3aBUCMMOCTb TEMNEpPATYPbl OT BPEMEHU NMpU OTBEP-
xaeHun. Cuctema perynupoBaHua TemnepaTypbl 40MmkHa ObiTb AOCTATOMHO cTabunbHoOM, 4TOObLI 06ecne-
YMTb BO3MOXHOCTb U3MEpeHusa Temneparypsl B npegenax 0,3 °C so spems Harpesa u £1 °C Bo Bpemsa
oxnaxaeHus. Ha pucyHke 2 Takke nokasaHo, 4to Temnepartypa obpasuya oTnuyaeTcs OT PeKOMeHJ0BaH-
HOW nporpaMMbl oTBepXaeHus. N3aMeHeHue TemMnepaTypbl B peOMETpe ¢ napannenbHbiM 3a30poM AnA
repMETM3NPOBAHHBIX 00PA3LOB JOMKHO NPOUCXOAUTL NGO B COOTBETCTBUM C PEKOMEHAYEMON MPOorpam-
MOI OTBEpXaeHusA, NMbo No mporpaMme OTBEPXAEHUS, COOTBETCTBYIOLWEN TpeboBaHWAM 3aKa3uuka Uc-
NbITAHWIA.

Temneparypa, °C
160

140 PekomeHOyemas nporpamMma OTBepXaeHMs!
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PucyHok 2 — CTaHgapTHas TeMnepatypHas nporpamma oTBepXAeHUst KOMNOHEHTOB
U hakTUyeckasi TeMnepaTypa npyu oTBepXaeHUN



FOCT P 57995—2017

5.2 Mcnonb3yemasi annapatypa [o/HkHa obecneunBaTb BO3MOXHOCTbL yUYeTa CUCTEMATUUYECKUX MorpeLu-
HOCTell Npy U3MepeHun, NpaBubHOE onpefeneHne 3HaueHuit, NpUMeHsieMblX Npu 06paboTke pesyNbTaTos.

6 O6pa3ybl 4N ucnblTaHUM

6.1 OnsA uvcnblTaHuiAi UCNO/b3YKT CMOJIbl, CMOJIbl C apMUPYIOLWUM HanoHUTEeNeM WM npenpern, cooT-
BETCTBYHOLUME UCMOMb3YEMbIM AN1S U3rOTOBAEHNUS NOMMEPHbIX KOMMO3UTOB.

6.2 [1ns ncnbiTaHuiA Mcnonb3yoT obpasusl agvametpom (38 + 0,5) MM (CM. pUCYHOK 3) win guameTpom,
peKkoMeHfyeMbIM B TEXHWYECKOW AOKYyMEHTauuu Ha peoMeTp C napasnefibHbiM 3a30pOM [N repMeTu3npo-
BaHHbIX 06pasLoB.

PucyHok 3 — Hapeska AvcKkoB 13 McTa Matepuana
MpY MOMOLLM KOJbLIEBOrO BbIPYGHOTO LUTaMMna

Onsa dopmypoBaHnst o6pasua Af1s UCMbITaHWii He06X0AMMO CNOXMTbL APYT Ha Apyra HECKO/IbKO AMCKOB
HEOTBEPXAEHHOro MaTepmana AnaMeTpoM, PaBHbIM AnameTpy o6pasua. KonmMyecTBo AMCKOB, HEOB6XOANMbIX
ANns hopmmpoBaHust 06pasua, 3aBMCUT OT TMa BOJIOKHA W €ro apXMTEKTypbl. PEKOMEeHAYeMOe MCXOAHOe 3Ha-
ueHve TOMWMHBI Nepes cxaTvem obpasua A0/HKHO GbiTb 4 MM. KOHEUHbI OTBEpPXAEHHbI o6pasel, nocne 3a-
BEPLIEHUS UCTIbITaHUIA JO/MKEH UMETb TOJLMHY OT 2,6 A0 3,2 MM. YacTo peomeTp C napasefibHbiM 3a30p0M
[151 TepMeTU3NPOBaHHbIX 06pa3LoB CXMMaET 06pasel, v YMEHbLIAET €ro WCXOAHYH TOMLWMHY. KosmuyecTso
[INCKOB MOXeT MEHSITbCS B 3aBMCUMOCTU OT COOTHOLLEHUSI «CMofila — BOJIOKHO» B 06pasue. Mpu Heo6xoam-
MOCTU A/19 o6ecneyeHnsi pekoMeHZyeMoli TOMWMHbI o6pasua MCNonb3ylT 3Ha4YeHne macchl obpasua. He-
06X04MMOE 3HAUEHWE Macchbl CMOfIbl, UCMOb3YEMOI A1 U3TOTOBMEHWS 06pa3La, OnpeaensoT Afa Kaxgoro
coyeTaHVsi CMOJbl U BOJIOKHA. BO Bcex cnyyasix Asi COMOCTaB/eHUsl pe3y/ibTaToB WCMbITaHWi Heo6Xxoaumo
1cnonb3oBaTh 06paslibl C OAVHAKOBO MAacCOi WK TOMLLMHOIA.

6.3 [ns m3bexaHuss NoTepu CMOJbI B XOfe WCMbITaHWi Ha HapyxHblii guamMeTp o6pasua nomeliatot
3M1acTMUHOE YN/O0THUTE/IbHOE KoMbLo. O6pasel, NoMeLLaT Mexay ABYMs IMCTaMn pasfenuTeNibHo MIeHKu,
4TOGbl YCTPAHUTL HEOGXOAMMOCTb OUMCTKW annapatypbl Nocne UcnbiTaHwid. MneHka npefoTBpallaeT 3arpsis-
HeHWe MOBEPXHOCTU MNACTUH CMOSaMU WK APYrMMW MaTepuasiamv, KOTopble MOTyT 6biTb BblAefieHbl U3 06-
pasua. CTOKOCTb MPUMEHSIEMOI MAIEHKM K TEMMepaType JO/HKHA COOTBETCTBOBATL Temnepartype NpUMEHS-
emoii nporpamMmMbl OTBepXAeHUs. Mpy pasNnMuHbIX AnanasoHax Temneparyp UCNosb3yloT Pas3/iMyHbIe MEHKU.

6.4 H/3KOBSI3KME HEOTBEPXAEHHbIE CMOJIbI MOXHO U3MEPAThL MOZ AaB/IEHUEM C apMUPYIOLUM HAMOHN-
Tenem wunu 6e3 apMUPYIOLLEro HaMoHUTENs.

6.5 Pe3ynbTar UCMbITaHWii NPUHUMALOT, eC/ 3/1aCTUYHOE YMIOTHUTE/IbHOE KOJbLO OCTAeTCsl HEMOBPEeX-
[IeHHbIM Ha HapyXHOM AnameTpe 06pasua, a ToMLMHA OTBEPXKAEHHOro 06pasua HaxoAuTcs B Npeaenax fo-
nycTUMOro AvanasoHa. J1io6ble (hopMbl MOBEPXHOCTM NACTUH, HANPUMEpP KaHaBKW, [AO/MKHLI COBMNaAaTh C COOT-
BETCTBYIOLMMM (DOPMaMN Ha OTBEPXAEHHOM o6pasLie.

7 Kanunb6poBka annapaTypbl

7.1 KanubpoBka MOMeHTa peomeTpa C napassiefibHbIM 3a30pOM A/18 repMeTU3MpoBaHHbIX 06pa3LoB
[OJIXKHA BbIMOMHATLCA B COOTBETCTBMM C peKoMeHAauMamMy nponssoauTens.

7.1.1 KanubpoBKy BbINOMHAIT NPU KON CMEHe YNIOTHUTENIbHOrO Kofblia.

7.1.2 nA KanMbpoBKM MOMEHTa peomMeTpa C napasiesibHbiM 3a30pOM A1 repMeTU3MPOoBaHHbIX 06-
pasuoB Heo6X0AMMO MCMOJb30BaTb YCTPOWCTBO 3Ta/IOHHOTO MOMEHTa (CM. PUCYHOK 4). YCTpOMCTBO 3Ta-

4
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TIOHHOTO MOMEHTA BCTaBIIAOT MEX/Y BEPXHEN U HKHEN NNacTUHaAMKU. STanoHHbIE 3HAYEHUA ANS YINOBOro
CMeLLeHUA 1 COOTBETCTBYIOLLIEro MOMEHTa YCTaHaBNMBAET NPOU3BOAUTENb annapaTypbl ANS KaXA0oro arta-
NIOHa MOMEHTA.

MpumevaHne — yCTpOﬁCTBO 3TarloOHHOro MOMEHTa BCTaBNAKT MeXAy nnacTUHaMK, Korga OHU HaxoaAaTcAa B
OTKPLITOM NONOXEHUU, U KPENAT K BEpPXHE:R N HDKHEN nracTUHaMm.

VA T ——0—1
. a— i s
/

v,

vsa

Z

1 — LUTOK C TOPCUOHHON NpPYXXUHOW

PucyHok 4 — YCTpOWCTBO 3TarOHHOrO MOMEHTa

7.2 TOYHOCTb U3MEPEHUS! TEMMEPATYPbI NNACTUH HEOBXOOMMO NPOBEPSTh B COOTBETCTBUMU C PEKOMEH-
JAauMsMK NPOU3BOAUTENS PEOMETPA C napannenbHbiM 3a30POM AT rePMETU3NPOBaHHbIX 0GPa3LoB.

8 MoaroToBKa K NPOBEeAEHUIO UCTILITAHUIA

8.1 KoHauumoHupoBaHue

HeoTBepXAEHHYIO CMOMNY UMM Npenper XpaHAaT Npu HU3KMX Temnepatypax, npubnusntensHo mu-
Hyc 18 °C, ecnu uHoe He yKasaHO 6 HOpMamueHOM OOKyMeHmMe uilu mexHu4Yeckol OOKyMeHmauyuu Ha
npodykyuto. Mepen NnpoBegeHUEM UCMbITAHUIA C LENbl MMUTaALMKM OTBEPXAEHUA MaTepuana obpasey
noABepraloT Takou >xe 06paboTKe, Kak Mpu U3roTOBMEHUU NONIMMEPHOIO KOMMNO3uTa. B ToM uncne gonxHsl
ObITb O4HW W Te Xe AaTbl U3FOTOBMIEHMSA U BPEMSA M3BNEYEHUA U3 YCNOBUI XPaHEHMA A0 yknaaku. Ons
npeanorspalieHMa KOHgeHcauun snaru OXJ'Ia)KLI,eHHbIVI marepuan, W3BMEYEHHbIN U3 XonogunbHUKa wunu
MOPO3UNbHUKA, XPAHAT B FePMETUYHOM KOHTENHEpe A0 AOCTUXEHUSI MaTepuanomM TeMnepartypbl OKpyxaro-
Len cpesbl.

9 NpoBeaeHne UcnNbITaHNUM

9.1 Nepea NpoBeAEHUEM UCTILITAHUIA 3AMMCbLIBAIOT B MPOTOKONE UCNbLITAHWIA CneayloLye napaMerphbi:

9.1.1 YcnoBusl XxpaHeHUst matepuana Ao UCMbITAHWIA U BPEMS BHE YCIOBUI XONOAHOM0 XpaHeHus 40 Ha-
yarna UCnbITaHWiA.

9.1.2 Konun4ecTtBo cnoes matepuana ans o6pasua n o603Ha4YeHne HanpasrneHUn apMUMPOBaHUSA CIOEB
no MOCT P 56683.
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9.1.3 TeMmnepaTypHy0 NPOrpamMmmy OTBEPXKIEHUSI.

9.1.4 HayanbHOE 1 KOHEYHOEe 3Ha4YeHna aMnnnTyabl Aecopmaumm.

9.1.5 Tpebyetca nu onpeaeneHne TeMmneparypbl CTEKOBaHUA Tg nocre oTBePXAeHUs, U Npu Heobxo-
AUMOCTN HeOBXOAUMYIO CKOPOCTb NIMHENHOTO U3MEHEHUSI TEMNepPaTypbl.

9.2 O6wMe yKkasaHus

9.2.1 MNpoBepsoT NPaBUIbHOCTb BbIDPAHHOW MPOrpaMMbl TEMMEPATYPLl OTBEPXAEHUA U CTabunb-
HOCTb TemnepaTypbl NNacTUH annapartypsbl. [pu 3HaYUeHUM HayanbHOW TemnepaTypbl MeHee 40 °C Temne-
paTtypa AorpkHa HaxoauTbea B npeaenax +2 °C, npu HavyanbHOW Temneparype sobiwe 40 °C — B npegenax
10,5 °C.

9.2.2 3apaT amnnmtyay gedopmauuu Anga peoMmerpa ¢ napassesibHbiM 3a30pOoM AN repMeTn3npo-
BaHHbIX 0Opa3sL0B.

9.2.2.1 Ana obpa3sya, coaepxaliero apMupyiolimMe BONokHa, amnnutyaa aedopmauum coctaBnsaer
0,7 %.

9.2.2.2 Ains o6pa3sua HEOTBEPXAEHHOW CMOrbl pekoMeHayeMas amnnutyaa aedopmanm HaxoauTca B
aunanasoHe ot 0,7 o 10 % B pexyMe perynupyemoro HanpspkeHus. HaumHalor ucnbiTaHme npu MakcuManbHON
aecopmauuu, nocne Yero aecdopmanmio Ha 0bpasLie CHUKAIOT 40 MUHUMATbLHOTO YPOBHA MO mepe hopMu-
poBaHUSA NONIMMEPHON CTPYKTYPbI 3@ CHET NONMMEPU3aLIMM UNU CLUMBAHUS BO M30exaHue ee MexaHn4ecKoro
paspyLueHus.

9.3 Momewator o6pasel Ha NUCT Pa3AenUTENnbHOW NNEHKU, 3aTEM MOMELLAIOT YNMNOTHUTENbLHOE KOJbLIO
Ha HapYXHbIN gnameTp obpasua u BTOPOW NUCT pa3aenuTensHON NMIeHkn ceepxy obpasua.

9.4 Pa3BoaaT NNacTUHbI U OCTOPOXHO YCTaHABNMBAIOT 06pa3sel No LEHTPY Ha HUXKHEN NnacTuHe, npo-
BEPUB, YTO YNNIOTHUTENbHOE KONbLO He OyAEeT NOBPeXAEeHO NPU OMyCKaHUW BEPXHEN NNACTUHbI.

9.5 OnyckaloT BEPXHIOID NNACTUHY U HAYMHAIOT UCTIbITAHKE.

9.6 Mo 3aBepLUEHUN UCNbITAHWI U3BMEKAIOT 06pas3eL, U UMEPSAIOT €ro TONLLMHY.

9.7 Mo oKOHYaHUKM UCNbITAHUI U3BNeKalT obpa3sel. N3mepsaioT TONWUHY U BHOCAT BO BCE pacyeThbl
MOAynen nornpaeku Ha W3MEHEHUE TOMUMHbI 00pa3La. YpaBHEHUSA pacyeTa NPUHYAUTENbHbIX KPYTUIbHbIX
koneGaHuit Npyu NOCTOAHHON aMNUTYAe W YacToTE NPUBEAEHLI B NpunoxeHun JA.

M puMedaHne — PeKOMeH,ﬂyeTCﬂ n3BneKkaTb o6paaeu, U3 MeTannmMyeckux nnacTtuH npu NOBbIWEHHbIX TeMne-
paTypax, GNU3KuUxX K TeMnepaType CTEKIOBaHMSA.

9.8 Mpu HeoBXOAUMOCTM MOCHE OKOHYATENBHOrO OTBEPXAEHNUA 06pa3sLa MOXET ObITh U3MEpPEHA TEMNe-
paTypa cTeknoBaHus Tg. OnpeaeneHue TemMnepaTypbl CTEKNOBAHUA BbIMOSHAKT Nepes CHATUEM AaBMNEHUSA OT
annaparypbl cnegyoLmm o6pasom:

9.8.1 fJosoasaT Temnepatypy obpasuya 4o 40—50 °C.

9.8.2 lMoBbIWAKT NMMHENHO TeMmnepaTypy A0 TemnepaTypbl Bbille npeanonaraemom Tg, MNKn BblLLE
BEpPXHEro npezena teMmneparypbl o6pasua unu annaparypsl, Unu u Toro, U Apyroro, O CKOPOCTbIO OT 2 40
10 °C/MuH. PekomeHgyemas yacrota konebaHuii BO BpeMsl U3MepPeHUsi TeMnepaTypbl CTEKNOBaHUSI COCTaB-
nser 1y,

10 O6paboTKa pesynsTaTtoB

10.1 MokasaTenu xapakTepUCTUK OTBEMKAEHUS (MOAYMb YNPYrocTu npu casure G', moaynb notepb G,
TaHreHC yrna MexaHM4yeCcKux noTepb, KOMMNMNEKCHLIN MOAYIb NpK caBure G* M KOMMIEKCHAas BA3KOCTbL) onpeje-
NS0T B COOTBETCTBUM C UHCTPYKLMEN MO 3KCNIyataluM peoMeTpa ¢ napannenbHbiM 3a30poMm Ansi repMeTUusu-
pOBaHHbIX 06pa3L0B UNK B COOTBETCTBUU C NpunoxeHnem [A.

10.2 KoMmnnekcHylo BA3KOCTb m* ONpeAensiioT Ha OCHOBE 3HavyeHun G*/o, rae G* KOMMIEKCHbIM MOAY b
npu casure, a @ — 4acToTa OCUUNNAUUA B paanaHax B CeKyHAy.

10.3 CtpoaT rpacdmku 3aBUCUMOCTU MOAYIMSA YNPYrocTU U MOAYNS BA3KOCTM OT TEMNepaTypbl U OT Bpe-
MeHu. [ins onpeaeneHna XapakTepucTuk Npu OTBEPXAEHUU UCNONb3YIOT rpacpuk 3aBUCMMOCTU OT BPEMEHM,
ANA onpeaeneHus Temneparypbl CTEKNOBaHUSA Tg — rpadmk 3aBUCMMOCTHU OT TEMMNEPATYPbI.

WcnbiTaHus Ha onpeaeneHne xapakTrepucTuk npyu OTBEPXKAEHUU B 3aBUCUMOCTU OT TOrO, NpeBbillaeT
MakcumanbHasi Temneparypa B X0€ UCMbITAHUWA HA OTBEPXAEHUE OKOHYATENbHYIO BENUYUHY Tg UMK HeET,
JaloT, KaK npasBuIto, OA4MH U3 ABYX TUMOB pesynbratoB. Ha pucyHkax 5 u 6 npuBeaeHbl NpuMepbl Ka)aoro
cnyvasl.

6
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3HaueHue moayns, klla Temneparypa, °C
160 000 180
Temneparypa
140 000 G - 160
— 14
120 000 - 0
G' - 120
100000}
— 100
80 000
— 80
60 000 —
— 60
40 000 40
20000 20
G"
NARAARAAA 0
0 T T T T T |
20 40 60 80 100 120 140 160
Bpewmsi, MuH

G' — rpatuk 3aBUCMMOCTU MOAYNA YNpyroctu; G" — rpaduk 3aBUCMMOCTU MOAYNA NoTepb

PucyHok 5 — MpumMep rpaduka oTBEpXAEHNA CMOSIBI, €CIIM MakcUMaribHas Temneparypa
MNP UCTILITAHWUY BbllLe TeMnepaTypbl CTEKNOBaHUS CMOTbI

3Ha4eHue moayns, KMa Temnepartypa, °C
160 000 180
Temnepatypa
140 000 — & ~ 160
~ 140
120 000
G' —120
100 000
— 100
80 000
— 80
60 000 —
— 60
40 000 — 40
20 000 — — 20
0 | | T T T ) | 0
20 40 60 80 100 120 140 160
Bpems, MuH

G' — rpachrk 3aBUCMMOCTI MOAYNA ynpyroctu; G" — rpacuk 3aBUCMMOCTU MOAYNA NOTEPb

PucyHok 8 — MpuMep rpaduka oTBepXAEHUS CMONbI, €CNU MaKCcUManbHas TeMnepartypa
MPY UCTILITAHUN HUXeE TEMMEPATYpPhI CTEKNOBAHUSA CMOSbI
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10.4 Touka Ha rpadMke xapakTepUCTUK NPU OTBEPXKAEHUN, COOTBETCTBYIOLLAA NEPEeCEYEHUIO rpadu-
KOB Moayna ynpyroctu (G') u mogyns notepb (G"), rae TaHreHc yrna mexaHu4eckmux noreps (G/G" = 1,0,
COOTBETCTBYET TEMMepaTtype reneobpasoBaHus Ans TEPMOPEAKTUBHOW CMOMbI UM CUCTEMbI KOMMNO3UTHOIO
npenpera.

Onpeaensatotr TeMmnepaTypy reneobpasoBaHusa nNo cneayowmm npusHakam (CM. pUCYHOK 7):

- BPEMEHM JOCTMKEHUA NUKa MoAynsa notepb G” 40 peakuun OKOHYaTeNbHOro OTBEPXAEHUS;

- BPEMEHM AOCTWXKEHUS MUKa TAHreHCa yria MexXaHW4YeCckux NnoTepb A0 PeakLmMm OKOHYaTENbHOrO OTBEp-
XaeHuss,

- BPEMEHMU, Koraa 3HayeHue moaynsa ynpyroctu G’ pesko BO3pacTaer;

- BPEMEHMU, KOTa 3HAYEHNE TAHTEHCA YIINa MEXaHUYECKUX NOTEPL HAYMHAET ObICTPO CHUXKATLCS.

10.5 Mpu onpegeneHMn TeMmnepaTypbl CTEKNOBAHMSA Tg haKkTMYeCcKoe 3Ha4YeHne OnNpeaensioT, UCNofb-
3y O4MH U3 MPU3HAKOB, NOKA3aHHbIX HA PUCYHKE 8, U MEePEUNCNIEHHbIX HUXE:

- norapucpm rpaduka 3aBUCUMOCTU AUHAMMYECKONO MOAYNS YNpPyroctu oT temneparypol [cm. TOCT
P 57739—2017 (noapasaen 8.1)]. Temneparypa o603Ha4yeHa Kak Tg.

- MUK TAHreHca yrna MexaHu4eckmx noTepb B 3aBMCUMMOCTM OT Temnepatypsl [cm. FTOCT P 57739—2017
(noapasaen 8.2)]. Temneparypy CTEKNOBaHUsA, ONpeeneHHyo No JaHHOMY NpPU3HaKy, 0603HaqaloT Kak T;.

10.6 O6pasubl ¢ 3aMeTHbIM aedekToM BpakytoT. K gedektam OTHOCAT: pa3opBaHHbIE YNNOTHUTENbHbIE
KOnbLa, HeAOCTaTOYHYIO TONLWUHY 06pa3ua unm 3akpyrneHHble kaHaBku Ha obpasLe.

10.7 Pesynbratbl UCMbITAHUI MOTYT ObiTb OTOpaKOBaHbl B Criydae HecobnioaeHus TpeboBaHui HacTo-
awero craHgapra. Mpu HeoBx0AMMOCTU COXPAHAKT pe3ynbTaThl TAKMX UCMbITAHWNA, yKa3biBas B NPOTOKONE
UCMbITAHUI AOMYLLEHHbIE OTKIIOHEHUS OT TPeOoBaHUN.

11 MpoTtokon ucnbiTaHun

[poTOKON UCNbITAHNIA AOIMKEH CoAEepXKaTb:

- CCbIfIKy Ha Hacmosawul crmaHlapm;

- MONHYI0 UAEHTUPUKALUIO UCTILITYEMOTO Matepuana (HauMeHOBaHWE, KO MU MHBEHTAPHLIA HOMEp,
aary, (hopMy, UCTOYHMK NMOCTaBKM, TN BOFIOKHA, KONMUYECTBO CIIOEB UMM Maccy obpasLa, OpUeHTauuto Bomo-
KOH, HOMep napTuu, HOMep PyrnoHa U T. 4.);

- TONMHy 06pasLa B KOHLE UCTbITAHU;

- JaTy npoBefeHns KanubpoBKN MOMEHTA;

- CBeAEeHUs O KOHAULMOHUPOBaHUM oBpa3ua nepes UCTbITaHEM;

- TeMnepaTtypHylo NporpamMmy OTBEMKAEHUSA, BbIDPAHHYIO ANA aHanM3a XapakTepucTUK OTBEMKAEHUSA
(CKOPOCTb MUHEWHOrO M3MEHEHUS TemnepaTtypbl U BPEMS BblAEMKKM 00pa3ua npu 3agaHHOW Temneparype
npu HEOBXOAUMOCTW UMK CCbINKA Ha JOKYMEHTALMIO, COAEPKALLYIO AAHHYI0 UHAOPMAaLUIO);

- 3HaveHus MOAyNA ynpyroctu npu casure G', Mmoaynsa notepb G" 1 KOMNNEKCHON BA3KOCTU N* B 3aBUCU-
MOCTH OT BPEMEHU W CpeAHEN TeMNepaTypbl B XO4€ UCMbITAHWS, BPEMS U TEMNEPATYPY NOBbILLEHUS BA3KOCTU
nocne AOCTUXKEHUS MUHUMATIbHOW BA3KOCTU UMW TEMNEPATYPY U BPEMS B TOUKE reneobpasoBaHus;

- MWUHUMAIbHYIO BA3KOCTb, ABMAIOLLYIOCA CaMON HU3KOW TOYKON Ha KPMBOMW BA3KOCTU B YKa3aHHLIX yC-
NOBUSX;

- Temneparypy u BpeMsi, COOTBETCTBYIOLLME MOMEHTY NOCNE AOCTUXKEHUSA MUHUMANbHOW BA3KOCTH, KOT-
4a 3HadeHna Moaynsa ynpyroctu npu casure G'u moayns notepb G" paBHbl (TAHFEHC yrna MexaHU4ecknx no-
Tepb paBeH eauHuue);

- BpPEemsi, COOTBETCTBYIOLLEE NEPECEUYEHUI0 KacaTenbHbIX IMHUA MUHUMAnNbHOW BA3KOCTU U MOCNEayo-
Lero BbICTPOro yBenuyeHus BA3KOCTM BCNeACTBUE NOBLILLEHWUSI TeMnepaTypbl. [JaHHOe Bpemsl COOTBETCTBYET
Hauany reneobpasoBaHus;

- OKOH4YaTesnkbHble 3HaYeHus mModyna yrnpyeocmu npu cosuee G'v moaynsa notepb G

- TeMneparypy CTeKnoBaHus Tg unn T, U NCMOSIb30BaHHbII NPU3HAK AN €€ ONPeaerneHns, ECnn NPoBo-
Aunu onpeaernexue;

- AnanasoH amnnuTyabl AepopmaLMmn 1 4acToTy;

- YpaBHEHWs, UCMONb30BAHHbIE ANA pacyeTa 3Ha4YeHuN;

- UCMONb3yEeMYyI0 pasfenuTenbHYIO NMNEHKY;

- YNNOTHUTENbLHOE KOMbLIO.
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PucyHok 8 — [luHaMuueckue METoAb ONpeaeneHns TemnepaTypbl CTeknosaHnsa 7y nocne oTeepxaeHns
Unn T, MNHEHHBIM U3MeHeHneM TEMNEpaTypel
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MpunoxeHue b
(cnpaBouHoe)

OpUrMHanbHbIN TEKCT HEBKITHOUYEHHbIX CTPYKTYPHbIX 3/1IEMEHTOB
npuMeHeHHoro crangaprta ACTM

Ab.1

1.1 Ana nenblTaHUiA MPUMEHSAIOT repMeTU3UpoBaHHbIE 06pasubl, KoTopble AedOpMUPYIOTCA NpU CKPyYUBaOLLEM
CABUre C NOMOLLBIO MHAMUKO-MEXaHUYECKNX NPOLIECCOB.

1.2 T'pachukn KOMMNIEKCHOro MOAYNs, KOMMNNEKCHOW BA3KOCTU, koadhbdULMeHTa 3aTyxaHUsl UM TaHreHca yrna Me-
XaHU4eCKux noTepb B 3aBUCMMOCTU OT BPpeMeHU Unu temnepartypbl, Unn U TOro, U Apyroro, no3BonAT KONMMUYEeCTBEHHO
onpefennuTs TEpMUHECKOE Pa3BUTUE XapaKTEPUCTUK CMONbI U CMONbI Ha BOJIOKHE NPU OTBEPXAEHUM.

1.3 PesynbraTthl UCMBITAHUS, NOMYYEHHbIE NO HACTOALEMY METoAY, aKTyanbHbl U HeOBXoAMMBl AN ONTUMU3aLMK
LIMKNOB OTBEPXAEHUS.

1.5 B HacTosLeM cTaHAapTe He NpegyCMOTPEHO paccMOTpeHWe Bcex BonpocoB obecneveHunsi 6esonacHocTH, cBs-
3aHHbIX C ero NpuMeHeHneM. MNMonb3oBaTenb HACTOALEro CTaHAapTa HeCET OTBETCTBEHHOCTL 3@ YCTAHOBNEHUE COOTBET-
CTBYIOLLMX MpaBu MO TexXHUKe 6e30NacHOCTH U OXpaHe 330pOoBbA, a TakKe onNpeaensaeT uenecoobpasHOCTb NPUMEHEHNSR
3aKOHOAATENbHBIX OrpaHUYEHWIA Nepes ero UCNONb30BaHUEM.

0b.2

5 3HaYMMOCTb M NPUMEHEHHNE

5.1 daHHblit MeTof npeacTaensAer coboi NpocToit cnocob onucaHusa xapakTepucTuk o6pasuyoB U3 TepMopeak-
TUBHOW CMOMbI NPU OTBEPXAEHUW, NPUMEHAEMON NpU popMUpoBaHUM KoMnosuTa. [uameTp obpasua cocTaBnaeT npu-
6nmauTenbHo 38 MM, a TonwmHa BapbupyeTca oT 2,6 ao 3,2 MM. 310 cooTBeTcTBYET 06bEeMy 06pasuya NpubnuanTensHo
oT 3 10 4 cM2. PeaynbTaThl UCTILITAHUIA MOTYT GbITh UCMONL30BAHLI ANA KOHTPONA Ka4ecTBa, Hay4YHLIX UCCNeA0BaHNA 1
pa3paboToK, a Takke KOHTPOIISA Npolecca OTBEPXAEHUS B TeXHonorniyeckoM o6opyaoBaHum, Hanpumep B aBToKnaBax.

5.2 [MHamuyeckme MexaHn4eckne UCNbITaHUA NPeACTaBNAT coboii YyBCTBUTENbHLIN METOA onpefeneHns Xxapak-
TEPUCTUK Npu OTBEPXAEHUM NMOCPEACTBOM U3MEPEHUS MOA YIS YNPYroCTH U NoTepb B 3aBUCUMOCTU OT TeMnepaTypbl Unu
BPEMEHU, UNu U Toro, U Apyroro. Npadukn xapakTepuUcTUK Npu OTBEPXAEHUN U TaAHreHca yrra MexaHUYeCcKux notepb
mMaTepuana rno3BonstoT NonyYnTb rpadudeckoe oTobpaxeHne XapakTEepUCTUKWU NPU OTBEPXAEHMU NMpU onpefeneHHOM
BpeMeHHo-TeMnepaTypHOM npodune. Ha AMHaMudeckue CBoiicTBa MaTepuana MOXeT BAWATL Harnn4yue BOSIOKOH B CMone,
TeM He MeHee Mpu CPaBHEHWUWN pe3ynbTaToB UCMbITAHUIA Pa3fMYHbIX CMON ¢ OAUHAKOBLIM HaNOMMTHEHMEM BONOKHAMKU Npo-
CNEeXunBaloTCA pasnuyns, CBA3aHHbIE C pasnNYHbIMK XapakTepUCTUKaMU OTBEPXKAESHNSA HeapMUPOBaHHbBIX CMON.

5.3 HacTtoawmii MeTog MOXHO MCNONb30BaTh 4151 OLIEHKM CReayoLux napameTpos:

5.3.1 XapaKTepucTuk npu oTBEPXKAEHUN U UX U3MEHEHUS B 3aBUCUMOCTU OT TemnepaTypbl UNW BPEMEHN, UNU U
TOro, U Apyroro;

5.3.2 XapakTepucTuk B npoLiecce Npou3BoACTBa, a Takke UX U3SMEHEHUS B 3aBUCUMOCTN OT TemnepaTypbl Unn Bpe-
MEHW, UNn 1 Toro, 1 ApPyroro;

5.3.3 BrnusaHus TexHonoru4eckon o6paboTky;

5.3.4 OTHOCUTErbHLIX CBOWCTB CMOST, BKITtOYasa XapaKTepucTUKU NpU OTBEPXAEHUN, YMEHbLUAOLWMe ConpoTuBne-
HWe 1 conpoTUBneHne yaapy,;

5.3.5 BnuaHMA apMUMpoBaHUS Ha OTBEPXAEHUE,

5.3.6 BnuaHua ncnons3yemoro marepuana ansa ckiensaHus cMonbl U apMUpPOBaHus;

5.3.7 BnusiHUS TeXHOMNOrnYecknx 4o6aBoK, CNOCOGHBIX BO3LENCTBOBATE Ha TEXHONOMMYHOCTE UMW SKCMyaTaLlWoH-
Hble XapaKTepuCTUKM.

5.4 HacToAwmi MeTo NO3BOMSET OLEHUTEL CBOWCTBA TEPMOPEaKTUBHOW CMONbLI MPU OTBEPXKAEHUU, cofepKallent
TKaHHOE BOSTOKHO UMW apMUpYoLWKUiA MaTepuan.

5.5 HacToawui MeTog NoAXoAMT ANA LUMPOKOro AuanasoHa YyacToT konebaHuii, o6bl4HO B npegenax ot 0,002 ao
50 My,

nb.3

6.1 Mewarollee Bo3gencTBUeE

6.1 Mpy NCNONb3OBaHUN pasfUYHLIX YCNOBUIA UCMBITAHUA MOFYT BO3HWKaTb O4EBUAHbIE PaCXOXLEeHUS B pesynsTa-
Tax UcnbiTaHnii. [JaHHele pacxoxeHnst 06blMHO MOXHO MPUBECTM K CONoCTaBUuMOMY BuAY 6e3 uamMeHeHusi Habnropgaembix
JaHHbBIX NyTeM COCTaBMEHMs] NOMHOMO ONMUCaHWA (COrMacHO HaCToSLEMY METOoAY) YCNOBUM, B KOTOPLIX NOMyYeHbl Takue
pesyneratbl. OAHUM U3 BaXkHeWLLMX YCrOBUIA B pamMKax HacTosALero Metoga, kotopoe obecneymBaeT XOpoLLY TOYHOCTb,
ABNAETCA Hanu4ne AaBneHUst BHyTpU Kancynbl Ans o6pasuos.
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6.2 Bo MHOrmx cny4asx obpasLbl, U3roTOBMEHHbIE NO HaCcToALEMY MeToAY, OyAYyT 3HAYUTENBHO MEHbLLE AeTanen
B npou3sogcTtee. BaxHo, 4Tobbl 06pasybl U3roTOBMANNCE U3 HEOTBEPXAEHHOrO MaTepuana, obnagatowero TakumMm xe
XapaKkTepHbIMWU CBOCTBaAMU, KaK U MaTepuarn, NpUMeHAEMbIA B NPOU3BOACTBE AeTaneil, YTo No3BonuT obecnevnTts Bo3-
MOXHOCTb NPUMEHEHUA pe3ynsTaToB UCNbITaHUA AN OLEHKN OTBepXAeHNs AeTanei.

6.3 PesynraT ucnbiTaHUin sBNsieTea peakuyueil obpaslia cMorbl Ha USMEHEHWUA TeMMNepaTypbl Ha TEpMUYECKOoe pas-
BUTUE XapaKTepucTUK CMOMbl NMpU OTBEPXAEHUN. Ha XapaKTepucTukn npu oTBEPXAESHUU Takke BNUSAIOT apMUpOBaHUe M
martepuanel, UCnonb3yemble AN NOBbILLEHUA aAreann Mexay cMonoi u apmupoBaHueM. B kadyecTBe apMupyloLLiero Ha-
MONHUTENS MOXET UCMONBb30BaTLCHA BOSIOKHO UMM UHEPTHBIA HAaNONMHUTENb.

6.4 Pesynsratel GyayT npefctaBnaTb coboil oTBepXKAEeHWe CUCTEMBI NMPU U3MepeHHOW TemnepaType. [etanu 3a-
YacTyl 3Ha4uTenbHo Tonlle obpasua. Mexay npoduneM 3aBMCUMOCTM TEMMNEPATYpbl OT BPEMEHU Ha BHELUHEW U BHY-
TpeHHel CTopoHaxX 3TUX COCTaBHbIX YacTell MOXET HabnogaTbCA 3HauMTeNbLHas pasHuua. na namepeHuss obomx Temne-
paTyp BO BpeMsi NpoLiecca OTBEpXAEHUS TONCTOW AeTann MOXHO UCMONb3oBaTh TepMonapel. HacTosLwmiA MeTof MOXHO
ucnonb3oBaTth Ans 06pasLoB AUHAMUYECKOro OTBEPXKASHNUA ANa onpefeneHns npodunein 3aBMCUMOCTA TeMneparypbl OT
BpeMeHW. Pe3yrnbTaThbl MOTYT UCMONb30BaThLCA ANA CONOCTaBNEHUS peakuun Npu oTBEpXAeHNN ANA BHYTPEHHER U BHELWW-
Hel YacTelh KOMNO3UTHON AeTanu.

nb.4

7.1 VicnblTaTenbHoe yCTPOUCTBO

DyHKUMA UCTBITATENBHOMO YCTPOCTBA 3aKroHaeTes B yAepXuBaHun obpasua cMosbl ¢ MHEPTHLIM apMUPOBaHUEM,
Hanpumep BOMOKHOM, Mo AaBreHueM U NpefoTBpaLleHun Belxoga cMorbl. BBuay aToro cooTHoLLEHUE «BONIOKHO — CMOnay
OyneT ocTaBaThbCA NOCTOSHHLIM Ha NPOTSPKEHUM BCEro UCMbITaHWA. MaTtepuan AeiCTBYET KaK arnacTUYHbLIA U AUccUnaTue-
HbIli 9NeMeHT B cUCTeMe MyNbCUPYIOLLEro caBUra ¢ MexaHu4yeckum npueofoMm. [iuHaMuko-mexaHudeckuii npubop cospaet
HanpsKeHue cABUra npu KpyYeHU B O4HOM U3 CieAYIoWMX PEXUMOB U3MEPEHUS XapaKTEPUCTUK NPU OTBEPXAESHUN:

- BbIHYXZEeHHbIe kornebaHns ¢ NOCTOAHHOW aMNUTYA0W M NOCTOAHHOR YacTOTON;

- BbIHYXZ€HHble kornebaHus ¢ NnepeMeHHOR aMnIUTYA0M N MOCTOSHHOIN YaCTOTOW.

nbB.5

15 MpeLe3noHHOCTb U cUcTEMaTUYECKasi MOrpeLlHOCTb

15.1 JaHHble cTaHAapTHOMO OTKIOHEHNA NOBTOPAEMOCTU ANS HEKOTOPLIX CTaHAAPTHLIX M3MEPEHUI XapaKTepUCTUK
npw oTBEPXAEHUN NpuBegeHbl B Tabnuue [A.1. OHM ocHOBaHbl Ha MaparnnesibHblX pesynsrarax MCnbiTaHui NaTu 06-
pasLoB 3MOKCUAHOro Mnpenpera B pamkax ofHow nabopaTtopun. ObpasLisl 6binu oTBepXAeHbl IMHERHLIM NOBLILLEHUEM
Temnepatypel ¢ 48,9 go 176,7 °C npu ckopoctu 30 °C/MuH ¢ nocnegyroLlen Boiaepxkon npu 176,7 °C B TeuyeHue ABYX
vyacos. [edopmauusi Ha o6pasue coctaeuna 0,7 %, YactoTa KonebaHuii coctaBuna 1,667 Ny. B HacTosAWwee Bpems ocy-
LecTBNAeTCA MexnabopaTopHoe nccrnefoBaHne No onpeaeneHno BOCIPOU3BOAMMOCTU HACTOALLEro METOAA UCTIBITaHMS.
CuctemaTnyeckas norpellHocTh He Bbina onpegeneHa.

Tabnuya [Ob.1 — Mpeum3anoHHOCTb U3MEPEHUSA XapaKTepucTUK Npu OTBEPXKAEHUN

Morasaterts P e swauenne | e hosmopremoctn Sy | nosropaeniocri £
MuHUManeHoe 3HadeHne moaynsa G* MlMa 0,0704 0,0049 0,0136
MakcuManeHoe 3HadeHue moaynsa G* MMa 260,6 75 21,1
3Ha4eHne Moayna G* npu Temnepartype rene- 0,147 0,013 0,035

obpasoBaHus, MlMa

Temnepatypa reneobpasoaHus, MUH
(onpedeneHHas no pe3koMy BO3pacTaHUo Mo- 21,09 0,12 0,33
ayns ynpyroctu G')

T nocne oTeepxgeHus, °C
(onpepeneHHas No TaHreHcy yrna MexaHuye- 213,3 0,66 1,85
CKWX NoTepb)

T, nocne otBepxgeHus, °C

(«nepernb» rpachmka G*) 188,9 0,85 2,37
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(cnpaBouHoe)
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ConocTtaBneHue CTPYKTYpbl HACTOALWEro CTaHAapTa
€O CTPYKTYpOM NPUMEHEHHOro B HeM cTaHaapta ACTM

Tabnuya AOB.1

CTpyKTypa HacTosLlero craHaapTa

CTpykTypa cTangapta ASTM 7750-12

1 O6nacTb NpUMeHeHus (1)

1 ObnacTb NpUMeHeHUa

2 HopmaTuBHbIe cChInKku (2)

2 CcbinoyvHble JOKYyMEHTHI

3 TepmuHbl U onpegeneHus (3)

3 TepmuHonorus

4 CywHocTb MeToga (4)

4 CywHocTs MeToga

5 Annapatypa (7)

5 3HauMMocTb U NpUMeHeHne*

6 O6pa3ubl ANs UcnbITaHuii (8)

6 Brnusatowue dakropbl®

7 Kanubposka annapatypsl (9)

7 AnnapaTtypa

8 NMogroToBKa K NpoBefdeHuto UcnblTaHuii (9, 10)

8 ObpasLbl AN UCMbITaHWI

9 MNpoBegeHne ucneiTannin (11)

9 Kanubposka U HopMupoBaHue

10 ObpaboTka pesynsraTtos (12)

10 KoHguumoHupoBaHue

11 MpoTokon ucnelTaHuit (14)

11 MNpoBeaeHune ucnsiTaHun

Mpunoxernne A (cnpaBoyHoe) YpaBHEHMSA, UCMONb3yeMble npu
onpeAeneHnu XxapakTepuCcTUK rnpu oTBepXAeHNN AUHAMUYECKUM Me-
XaHW4ECKUM aHanu3om

12 O6paboTka pesynsraToB

Mpunoxenne OB (cnpasodHoe) OpUrMHanbHbLIA TEKCT HEBKMHOYEH-
HbIX CTPYKTYPHbIX 3M1€MEeHTOB NpUMeHeHHoro ctaHgapta ACTM

13 MNpoBepka npaBunNbHOCTU**

MpunoxeHune [B (cnpaBo4Hoe) ConocTaBneHne CTpyKTypbl HacTo-
ALLero ctaHgapTa co CTPYKTYpOW NPUMEHEHHOro B HeM cTaHgapTa
ACTM

14 MpoTokon ucnbITaHuii

Mpunoxenue O (cnpaBovHoe) CBeAEHUA O COOTBETCTBUU CCLINOH-
HbIX HaLMOHamNbHBIX U MEXrocyfapCTBEHHbIX CTaHAapToB cTaHAap-
Tam ACTM, ncnonb3oBaHHLIM B Ka4eCTBE CChINOYHbIX B MPUMEHEH-
Hom ctaHgapte ACTM

15 Mpeumn3noHHOCTb

16 KntoveBble cnoBa™*

* [laHHbIA pa3nen UCKITIOYEH, Tak Kak HOCUT NOSICHSIOLMIA XapakTep.
*k -

[aHHbIil pasgen UCKIIoHeH, Tak Kak ero nonoXxeHust pasMmelleHbl B Apyrux pasjeniax HacTosLLero ctaHaapTa.
*kk -

[aHHbIn pasgen UCKIIoYeH, KIoveBble crnoBa npuBefeHbl B Gubnuorpaduyecknx AaHHbIX.

MpumedaHue — [ocne 3aronoBKoB pasfenos (MoApasfenos) HacToOsLLEro cTaHaapTa npueefeHsl B ckob-
Kax HomMepa aHanormyHbIX UM pasgenos (nogpasgenos) ctaHgapta ACTM.

13
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Mpunoxexue A
(cnpaBouHoe)

CBeaeHUsi 0 COOTBETCTBUU CCbINTOYHbIX HaLMOHasbHbIX CTaHAAPTOB cTaHaapTtam ACTM,
UCNOSIb30BaHHbLIM B KAYeCTBE CChINOYHbIX B NPUMEHEHHOM cTaHaapTe ACTM

Tabnwuya A1

O6o3HaveHWe ccbiNoYHoro CreneHb
HALWMOHANLHOO CTAHAAPTA COOTBETCTBUS O6o3HaueHWe U HauMeHoBaHUe ccbinouHoro ctaHaapta ACTM
roCT P 57739—2017 MOD ASTM D7028 «CTaHaapTHLIN MeToA onpeAeneHna TeMnepaTypei
CTEKINOBaHUA NONUMEPHLIX KOMMNO3UTOB METOAOM AUHAMUYECKO-
ro MEXaHW4eCcKoro aHannuaa»
MOCT P 56683—2015 MOD ASTM D6507 «MNpakTudeckue ykasaHua No Kogam opueHTauum
BOJTOKOHHOMO apMUPOBaHMWA AN KOMNO3UTHLIX MaTepuarnoBy
rOCT P 56801—2015 NEQ ASTM D4092 «CTtaHaapTHast TepMUHONOMSA AN nracTmacc. Aun-
(MCO 6721-1:2011) HaMuU4eckne MexaHuyeckue CBoicTBa»
MpumevyaHne — B Hacrosiweil Tabnuye Wcnonb3oBaHbl cliegylolue ycnoBHble 0603HaAUYEHUA CTeneHu
COOTBETCTBUSA CTAHAAPTOB:
- MOD — moaudnympoBaHHble cTaHaapThI;
- NEQ — HeaKBUBaNEHTHbLIA cTaHAapT.

14
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YK 678.501.543:006.354 OKC 83.080

KntoueBble crnoBa: NoMMepHble KOMMNO3WUTbI, XapakTepUCTUKN OTBEPXKAEHUS, CMOTbl AN NyNTPY3UW, AUHAMU-
YECKMii MEXaHUYECKUIT aHanu3, peoOMETP ANS repMETU3NPOBaHHbBIX 006pa3sLoB
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