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MNpegncnosne

1 NOArOTOBJ/IEH ®epepanbHbiM rOCYyAapCTBEHHbIM YHUTApHbIM NpeanpusaTueMm «Bcepoccuiickunii
Hay4HO-MuccnefoBaTeNbCkniA UHCTUTYT CTaHA4apTU3aLMm Matepuanos U TexHonornin» (Pryrn «BHUN CMT»)
COBMECTHO ¢ ABTOHOMHOW HEKOMMEpPYeCKoi opraHn3aumelt «LleHTp HopMUpoBaHKsA, cTaHAapTM3auum 1 knac-
cuhpukaum KoMnosmToB» Npu yyactum O6beanHeHus opuanyecknx nuy, «Cor3s npovssoguTeneid KoMnosu-
TOB» Ha OCHOBE COOGCTBEHHOrO NepeBofa Ha PYCCKWI A3bIK aHr10SA3bIYHOW Bepcun cTaHAapTa, ykasaHHoOro B
nyHkTe 4

2 BHECEH TexHuyeckum komMuTeToM Mo ctaHgaptnsaumm TK 497 «KOMMO3uTbl, KOHCTPYKUUN U n3ge-
NNA U3 HUX>»

3 YTBEPX/EH W BBEAEH B IENCTBUE Mpuvkaszom PefepanbHOro areHTCTBa Mo TEXHUYECKOMY pe-
ryMpoBaHnio 1 MeTposornu ot 24 Hosbpsa 2017 r. No 1833-cT

4 HacTtosAwuii cTaHAapT ABASEeTCS MOAMGMLMPOBAHHBIM NO OTHOWeEHWUIO K cTaHgapty ACTM 7750-12
«CTaHAapTHbIA MEeToA, WCMbITaHWA Ha OnpejfesieHVne XapakTepucTUK NpWU OTBEPXAEHUU TepMopeakTuB-
HbIX CMOJ1 AMHAMUKO-MEXaHWYECKMM METOAOM C MOMOLLbI peomMeTpa AN repMeTU3MpoBaHHbIX 06pasLoB»
(ASTM D7750-12 «Standard Test Method for Cure Behavior of Thermosetting Resins by Dynamic Mechanical
Procedures using an Encapsulated Specimen Rheometer», MOD). MNMpu 3TOM AONO/HUTENbHBLIE C/OBA, pa-
3bl. BK/TOYEHHbIE B TEKCT HACTOALLEro cTaHjapTa AJ/1s yyeTa noTpebHocTel HaunoHanbHoW 3KoHOMKKN Poc-
cuiickoii degepalun, BblAeNEHbI KYPCYBOM.

OTAenbHble CTPYKTYPHbIE 3/1eMEHTbl U3MEHEHbI B COOTBETCTBUM ¢ TpeboBaHuamu MOCT P 1.5.

B TekcTe HacTosLwero ctaHgapTa ccblika Ha ctaHgapt ACTM 14065 3aMeHeHa [oMNOIHUTE bHbIM Npu-
noxexvem JA.

OtfenbHble MYHKTbl U MOANYHKTbLI, HE BK/OYEHHble B TEKCT HACTOALLEero ctaHaapTa, npuBefeHsl B A0-
NOJIHNTE/IbHOM NpuNoXxeHun 6.

ConocTaBfnieHne CTPYKTypbl HACTOALLEro cTaHgapTa Co CTPYKTYpoli ykasaHHoro ctaHgapta ACTM npu-
BeZIeHO B ONONHUTENLHOM NpuNoxeHun AB.

HavmeHoBaHWe HacTosLWero ctaHaapTa U3MeHeHO OTHOCUTENIbHO HAMMEHOBAHUA NPYMEHEHHOTO CTaH-
papta ACTM ans npuBegeHus B cootBetcTBue ¢ FOCT P 1.5—2012 (nogpasgen 3.5).

CBeJleHns1 0 COOTBETCTBUMN CCbIJTIOYHbIX HaLWOHa/IbHbIX CTaHAapToB cTaHaapTam ACTM, ncnonb3osaH-
HbIM B KAYeCTBE CCbI/IOYHbIX B MPUMeHeHHOM cTtaHgapTe ACTM. npvBefeHbl B npunoxeHun A

5 BBE/JEH BIEPBbIE
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MpaBuna npMMeHeHNs HacTOoALWEro cTaHgapTa yCTaHOB/EHbl B CTaTbe 26 PefepasbHOro 3akoHa
oT 29 moHa 2015 r. Ne 162-®3 «O cTaHjapTu3auun B Poccuiickoii depepauuuk. VHdopmauns 06 ums-
MEHeHMAX K Hac T oslLLeMy CTaHgapTy nybsmkyeTCs B eXerogHoM (Mo cocTOosHWI0 Ha 15SHBaps TeKyLero
roga) MHhopMauMoHHOM yKasaTesne «HauuoHanbHble CTaHaapThi», a oPULUNasbHbI TEeKCT WU3MEHEHWI
1 NoNpaBoOK — B eXeMeCAYHOM MHOPMAaLMOHHOM yKasaTene «HaunmoHanbHble cTaHfapThi». B cnyvae
nepecMoTpa (3aMeHbl) WU OTMEHbl HACTOALEro cTaHAapTa CooTBeTCTBYLee yBeJoMIeH e byaeT
ony6/IMKOBaHO B G/vKaiilueM BbIMYCKE €XEeMeCAYHOro MHGOPMAaUMOHHOTO ykasaTensa «HauvoHanbHble
cTaHgapTbi». CooTBeTCTBYLWan nHopmaums, ysefoMeHne U TeKCTbl pasmeLlalnTca Takke B UH-
hopmauUroHHOV cucTemMe 06LLEero Nosib30BaHUsA — Ha ouumanbHoOM cainTe PegepanbHOro areHTCcTBa no
TEeXHUYEeCKOMY perynnmpoBaHuio U MeTponoruv B ceTu NHTepHeT (www.gost.ru)

© CtampapTtuHdopm. 2018

HacTosAwwmii cTaHAapT He MOXEeT 6bITb NOJTHOCTBIO U/IM YAaCTUYHO BOCMPOM3BEAEH, TUPAXMUPOBAH U pac-
NpoCTpaHeH B KayecTBe 0ULMaIbHOTO N3aaHus 6e3 paspelleHnst PefepasibHOro areHTCTBa Mo TEXHUYECKOMY
perynimpoBaHuio 1 MeTposiorumn
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HAUWOHANBbHBWAW CTAHOAPT POCCUMNCKOW SGEALEPALUMN

KOMMO3WNTbl MOJIMMEPHbIE

OnpepeneHne xapakTepucTuK Npu OTBEPXAEHUN TEPMOPEAKTUBHBIX CMOJ
ANHAMUYECKMM MeXaHUYeCKMM aHasiM3oM Mpu NOMOLLM peomeTpa

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

[ata eBegeHns — 2018—06—01

1 O61acTb NpUMEHEHUS

HacTosuwwnii ctaHaapT ycTaHaBNMBaeT AUHAMUYECKU MexaHUUYecknii aHanus onpeseneHns xapakrepu-
CTVK NPU OTBEPXAEHNN TEPMOPEAKTUBHBIX CMOJT C MHEPTHLIM apMUPOBAHUEM WU BOJIOKHOM. Takxe MeTof
MOXET 6bITb UCMO/b30BAH A/151 ONPEfEesIEHNs CBOCTB MPU OTBEPXAEHUN HAMOSHEHHbIX CMOM U cMon 6e3
apMmpoBaHus.

HacToswwnii MeTo OCHOBaH Ha BbIHYX/AEHHbIX KONEe6GaHWsIX C NOCTOSHHOW aMNAuTy ol U NpUMeHUM B
ZManasoHe TemMnepatyp OT KOMHaTHOW TemnepaTtypbl Ao 250 BC.

2 HopMaTUBHbIE CCbI/IKU

B HacTosLem cTaHgapTe UCMOb30BaHbl HOPMATUBHbIE CCbIJIKU Ha Criefytolme cTaHaapThl:

FOCT 9833 Konbua pe3nHoBble yNIOTHAUTENbHbIE KPYT10ro CeYeHns 414 rngpaBnnyeckux u nHesma-
TUYecknx ycTpoincTB. KOHCTpyKLmMs 1 pasmepsl

FOCT P 56683 Komnosutbl nonnmepHble. O603HauYeHne HanpasieHnii apMMpoBaHus

FOCT P 56801—2015 (MCO 6721-1:2011) Mnactmaccbl. OnpefeneHve MexaHW4Yeckux CBOWCTB npu
AVHaMnyeckom Harpyxenun. Hactb 1. O6Lwune npuHLmnbI

FOCT P 57739—2017 Komno3uTbl nonnmepHsle. MeTog onpegenieHna temneparypbl CTEKI0BaHUA Me-
TOAOM AVHAMUYECKOTO MEXaHNYEeCKOro aHannsa

NMpumeuyaHue — Tlpu NONb30BAHUM HACTOSAWMM CTAHAAPTOM LieNecoo6pasHo NMPOBEPUTL AelCTBUE CCbl-
NIOYHbIX CTAHAAPTOB B WH(OPMALMOHHONM cucTeMe 06LLEero nonb30BaHUsA — Ha ouuManLHOM caiite defepanbHoro
areHTCTBa N0 TEXHUUECKOMY PETY/IMPOBAHUI0 N METPOIOTMN B CETU VIHTEPHET WM NO EXErofAHOMY MH(OPMALUOHHOMY
yKasaTento «HauuoHabHble CTaH4apTbl», KOTOPbIA ONy6/MKOBAH NO COCTOSIHUIO HA 1 AAHBaps TekyLiero roga, v no Bbl-
MycKax» EXexX»eCA4YHOro MHPOPMALMOHHOTO yKkasaTens «HaunoHanbHble CTaHAapThl» 3a Tekywwuit rog. Ecnu 3ax<eHeH
CCbI/IOYHbIV CTAHAAPT, Ha KOTOPbLIA fAaHa HejaTUpoBaHHAas CCbinka, TO PEMLUEHAYEeTCs UCMONb30BaTh AENCTBYOLLYI0
BEPCUI0 3TOr0 CTaHAapTa C Y4eTOM BCEX BHECEHHbIX B faHHYI0 BEPCUI0 M3MEHEHWIi. EC/IM 3aMEHEH CCbISIOYHbIN CTaH-
[apT. Ha KOTOPbIA faHa fAaTupoBaHHas CCbifka, TO PEKOMEHAYETCsl NCMNONb30BaTh BEPCUI0 3TOMO CTaHAapTa C yKasaH-
HbIX» BbILLE TOAOM YTBEPXAEHUS (MPUHATWSA). ECAN NOCne yTBEPXAEHUS HACTOAWEr0 CTaHAAPTa B CCbIIOYHbINA CTaH-
[apT. Ha KOTOpbIi faHa AaTWpoBaHHAs CCblKa, BHECEHO U3MEeHeHue, 3aTparvealoliee NofioXeHWe, Ha KOTopoe AaHa
CCblfIKA, TO 3TO MOJIOKEHNE PEKOMEHAYETCS MPUX»eHATb 6e3 yuyeTa AaHHOro M3MeEHeHNs. ECNU CCbiNOYHbIA cTaHaapT
OTMeHeH 6e3 3ameHbl, TO NOJI0XKeHUe, B KOTOPOM JaHa CChisika Ha Hero. PeKkoxX»eHayeTcsi NPUMEHSITb B YacTu, He 3a-
TparvBawLieil 3Ty CChi/Ky.

3 TepMuHbI 1 onpegeneHus

B HacTosiLleM cTaHAapTe npuMMeHeHbl TepMuHbl o FTOCT P 56801, a Takxe creaylolinii TEPMUH C CO-
OTBETCTBYIOLLUM OnpefesieHneM:

M3paHve oduymansHoe
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31 peomeTp c napasnsesibHbiM 3a30pOM A8 repMeTU3MPOBaHHbIX 06pa3L0B: JUHAMUYECKNIA Me-
XaHuyeckuii aHanusaTop, yaepxusaloLwuii obpasel, nog 4aB/ieHneM BHYTPU 3aMKHYTOM NOM0OCTy.

MpumeuyaHne — PeoMeTp C napanienbHbIM 3a30pOM A5 rePMETU3NPOBAHHbBIX 06pa3LL0B NpeaHasHaueH anis
yAepXaHus cMosibl BHYTPU 06pasiia B Xo4e npoLecca 0TBEPXAEHNS.

4 CyuHOCTb MeToAa

He6o/bLUOi Kpyr/blii o6pasel, N3 HeOTBEPXEHHBIX TEPMOPEaKTUBHbLIX CMOJI, COOTBETCTBYIOLUX CMO-
flaM. UCMosb3yeMbIM A/151 U3rOTOB/IEHMS NMOSIMMEPHBIX KOMMO3MTOB, MOABEPTAOT MEXaHUYECKUM KONe6aHuaM ¢
(pMKCMPOBaHHOV YACTOTO MIN B M30TEPMUYECKUX YCIOBUSIX, UMK B YC/TOBUSIX SIMHENHOTO NOBLILLIEHWS TeMne-
paTypbl. WU B YCNOBUSAX, UMUTVPYIOLLIMX U3MEHEHWE TEMMNEPATYPbI B 3aBUCMMOCTH OT BPEMEHW KOHAULMOHNPO-
BaHMsl. YKa3aHHOTO B TEXHOJIOTMYECKON AOKYMEHTALMN. HWKHSS NnacTMHa coBepliaeT kone6aHns v nepegaet
MOMEHT OT HWXHEN NacTUHbI Yepes3 o6pasel, Ha BEPXHIOW MAACTUHY. Mo/lyYeHHbI MOMEHT, U3MepsieMblii Ha
BEpXHeli NnacTHe, NPoo6pPasyoT B MOAY b CABUrA B COOTBETCTBUM C YPaBHEHUEM, YUUTLIBAIOLLMM NOMpPaBKy
Ha hopmMy 1 pasmepbl 06pasya. Mogysib CABUra COCTOUT U3 KOMMNOHEHTA, COOTBETCTBYIOLLENO (dase NpuIoKeH-
HOW Aedhopmaumu, U MoLyns yNpyroct Npu cABUre, U KOMMOHEHTa, COOTBETCTBYIOLLErNO CABUHYTOl Ha 90e
thaze NpuoXeHHol AedhopmaLu, UM Moayssi NoTepb Npw casure. Mogynb yNpyrocTiu npyu caBure v Moay/b
noTepb NpW caBUre M3MepsiioT B 3aBMCMMOCTM OT BpEMeHU. B npouecce oTBepXAeHNsi MOAY b YNPYrocTi npu
CZBUre nepBoHaYasibHO ByeT yMEeHbLATLCS Mo Mepe MoBbILeHUs TeMnepaTypbl N3-3a YMEHbLUIEHUS] BA3KOCTH
cMorbl B 06pasLie, B MOMEHT OTBEpXEHUs1 B 06pasLie MoAy b YNpYrocTu Npu CABUre BO3pacTaerT.

5 Annapatypa

5.1 PeoMeTp c napanfiefNbHbiM 3a30pOM /11 TepMeTU3NPOBaHHbIX 06pa3L 0B

5.1.1 PeomeTp ¢ napansiefisHbiM 3a30pOM A1 TepMeTU3MPOBaHHbIX 06pasLoB (CM. pUCYHOK 1) npea-
cTaBnseT coboii AHaMUYecKUii MexaHN4ecknii aHamsaTop, onpeaensiowmii xapakTepucTuki Npy oTBepxae-
HUW NpY NOMOLLM N3MEPEHNUSA HANPSHXKEHWS CABWUra NPY KPyYEHUM B OAHOM M3 CNeLyLW X PeXVMOB:

- BbIHYX/JEHHOE HarpyXeHue ¢ NOCTOAHHON aMNAUTYAO0N 1 ¢ OUKCUPOBAHHON YacTOTOM;

- BbIHY)X/JEHHOE HarpyXXeHue ¢ nepeMeHHON aMnanTyaol u ¢ (hUKCMPOBAHHON YacTOTOW.

1— o6pasel: 2 — BepxHAa opma: 3 — NNacTUHbI; 4 — ynaoTHeHne opMbl; 5 — pasgennTtensHas naeHka,
B — YNNOTHUTE/IbHOE KOMbLO: 7 -- HWUXHSA (hopma

PucyHok 1 — Cxema peomeTpa c napassiesibHbIM 3a30p0M /15 rTepMeTU3NPOBaHHbIX 06pa3LI,OB

MpuMeuyaHne — PeomeTp c napanienbHbIM 3a30pOM A/15 FepMEeTU3MPOBaHHbIX 06pa3LoB NpeAHasHaueH ans
yAepxaHus o6pasya CMOJbl C MHEPTHLIM apMUPOBAHWEM, HANpUMep BOJIOKHOM, MO AaB/IEHUEM W MPeAoTBpaLLeHNs
NpOTEKaHUsi CMOJIbl Tak. YTOGbl COOTHOLIEHUE «BOIOKHO — CMOJ/1a» 0CTaBasioCh NOCTOSHHBIM HAa MPOTSXKEHWUU BCEro uc-
nbiTaHus. O6pasel, B HACTOSILLEM METOALE MCMbITAHUIA SABNSETCA 3M1ACTUYHBIM 1 AUCCUNATMBHLIM 3/IEMEHTOM B CUCTEME
nynbCUpYIoLLEero CABNUra ¢ MexaHu4eckum npuBoLOM.

5.1.2 PeomeTp c napanfienbHbIM 3a30pOM AN repMeTU3NpoBaHHbIX 06pa3LoB AO/HKEH BKIOYATb:

- BEPXHIOK ¥ HWXKHIOW hOpMbl B BUAE MapanfiesibHbIX NAacTvH ¢ 3ybuamn nnn pagnasbHbiMU KaHaB-
KaMun Ha noBepxHOCTW. [inameTp hopM fo/mkeH cocTasnaTh (40 £ 2) mm. [NybrHa kaHaBOK A0/HKHA OblTb He
6onee 1.0 MM. 4TO06bI n3bexaTb NPOTEKAHUA CMO/MbI U. COOTBETCTBEHHO, U3MEHEHUSA COOTHOLLIEHUS
«BOJIOKHO — CMO/1a».

- NosoCTb A5 repMeTu3npoBaHHOro obpasua. Obpaseu fo/mKeH 6bITb repMeTN3pPoBaH ABYMS dhopMa-
MU U PSAOM MEXaHUYeCKMX KOMMOHEHTOB MO AMAMETPY HapYXHOW MnacTuHbl, NpeAHa3HayYeHHol Ansa yaep-
XaHus obpasua nog fasneHvem 6e3 noTepb CMOJibl, B TOM YMC/e YNIOTHUTE IbHBIM KonbLom no FOCT 9833.

2



FOCT P 57995—2017

5.1.3 TonwmHa o6pasua — o1 2.6 40 3.2 mm. Npn 06paboTKke pesynbTaToB HEOH6XOAMMO YUUTbIBATL MO-
npaBKN Ha (hakTU4eckyto To/LWNHY obpasua.

5.1.4 [nA CKIIOYEHNS CoCKasib3biBaHUA obpasLla MexaHW3M 3akpblBaHWsA MIacTUH JO/MKeH obecneyu-
BaTb faBsieHne Ha obpasel He meHee 4200 kMa.

5.1.5 Cucrtema Bubpauum peomeTpa C napasiesibHbiM 3a30pOM A1 repMeTU3MpoBaHHbIX 06pasLoB
[O/MKHa COCTOATb U3 a/1eKTpoaBuraTens A HenocpeACcTBEHHON Nepejayn BpalleHns, nepeaatoLlero KpyTa-
lwpe KonebatesibHble ABMXEHNS Ha HUXKHIOK MNAAaCTUHY, CO3fatolmne HenpepbiBHYO konebatesnbHyo gedop-
Mauuo B obpasLie B N10CKOCTY NOJIOCTU repMeTU3MpoBaHHoro obpasta.

5.1.6 [Ina HenpepbIBHOTO U3MEpPeHNs CoCTosHUA obpasua fehopmauus gomxHa ObiTb CUHycOonganb-
HOW. mpunaraTbCs ¥ CHUMATLCA HenpepbIBHO. [nana3oH amnauTyfbl Ao/XeH 6biTb oT +0,005° go +0.060°.
WToroeas gechopmauusi npum HOMUHaNbLHOW ToswmHe obpasua 6yaeT BapbupoBaTbes oT +0.07 go +0.8 %.

NMpumeuanne — PekomeHgyeMoe 3HaueHne Aedopmanmnn 415 N3MEepPEHNsi CBOWCTB TEPMOPEAKTUBHOI CMOJIbI
npu oTBepXaeHun cocTasnsiet +0.7 %.

5.1.7 PeomeTp ¢ napannesibHbIM 3a30pOM /15 repMeTU3MPOBaHHbIX 06pa3L0oB AO/HKEH UMETb AETEKTO-
pbl. YCTPOICTBO WAWN YCTPOICTBA ANA ONpefeneHns 3aBUCUMbIX N HE3aBNCUMbIX SKCNEepUMeEHTasbHbIX napa-
MeTPOB. TakMx kak MOMEHT, yactoTa, amnautyga gecopmauum n Temnepatypa. Temnepatypa Ha HapyXHOM
OnameTpe nNacTuHbl AO/KHA U3MEPSTLCA C NOrpelHocTb He 6onee 0.3 °C. yacTtoTa — C MOrpeLlHoCTb He
6onee 0,1 %, MOMEHT — C NoOrpeLwHocTb He 6onee +0,001 H m.

5.1.8 [1nsa NpsAMOro Harpesa 1 oX/1axAeHnsa Ni1acTUH C BO3SMOXHOCTbLIO PeryimpoBaHnsa TemnepaTypbl
nnacTuH e COOTBETCTBUM C 3alaHHOI NPOrpaMMoi 0TBEPXA0HUS PeOMeTp C napassiefibHbiM 3a30p0OM
AN repMeTU3NpoBaHHbIX 06pasLoB AO/HKEH UMETbL CUCTEMY perynmpoBaHusa Temnepartypbl. Ha pucyHke 2
rnokasaHbl CTaHfapTHasa nporpaMma OTBEepXAEeHWs, 3aBUCMMOCTb Temmnepartypbl OT BPEMEHU MpU OTBEpP-
xaeHun. Cuctema perynmpoBaHus TemnepaTypbl A0/KHA ObiTb AOCTATOYHO CTabunbHOM, 4TO6OLI 06ecne-
YUTb BO3MOXHOCTb U3MepeHus Temnepartypsl B npegenax 0,3 °C Bo BpemMs Harpesa u =1 *C BO Bpems
oxnaxpaeHvsa. Ha pucyHke 2 Takxe nokasaHo, YTo Temnepartypa obpasua OT/iM4yaeTcs OT PEKOMEHA0BaH-
HOl nporpaMmbl OTBEPXAEHWS. VI3MeHeHMe TemnepaTtypbl B peomMeTpe C napasi/fiesibHbiM 3a30poM AnA
repMeTU3MpoBaHHbIX 06pasLoB AO/HKHO NPOUCXOAMTL NGO B COOTBETCTBMU C PEKOMEHAyeMOoli nporpam-
MOV oTBepXAeHus, Nnbo no nporpamMme OTBEPXAEHMUSA, COOTBETCTBYIOLWEN TpeboBaHUAM 3aka3umka uc-
NbITaHWIA.

Twnapoli»,*C

PucyHok 2 — CTaHgapTHas TemMnepaTypHasi nporpaMmMa OTBEPXAEHUS KOMMOHEHTOB
1 thakTuyeckas Temnepartypa npu OTBEPXAEHUM
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5.2 Wcnonb3yemasn annapatypa fomkHa obecneunBaTb BO3MOXHOCTb yyeTa cucTemMaTuyeckux norpetu-
HOCTel Npu n3mepeHun, NpaBUIbLHOE onpefesieHne 3HavYeHuin, NpUMeHseMbIX Npu 06paboTKe pesybTaToB.

6 O6pa3sybl 415 UCMbITaHWA

6.1 nA ucnbiTaHUiA UCNOJb3YIOT CMOJIbl, CMOJIbl C apMUPYIOLWUM HanosHUTENEM UK Npenperu, cooT-
BETCTBYHLLME NCMO/b3YEMbIM A4/ U3TOTOB/IEHNS NMOANMEPHbLIX KOMMNO3UTOB.

6.2 ns vcnbiTaHWA ncnonb3yloT obpasybl gnameTpom (38 + 0,5) MM (CM. pUCYHOK 3) WU fMaMeTPOM,
peEKOMEHAYEMbIM B TEXHUYECKO AOKYMEHTaLMM Ha peoMeTp C napajiefibHbiM 3a30p0M AN repMeTusmpo-
BaHHbIX 06pa3LioB.

PucyHok 3 — Hapeska AWCKOB 13 NUcTa MaTepuana
npy NOMOLLY KOJIbLLEBOTO BbIPY6HOrO Wwramna

[Ana dopmmpoBaHns obpasua Ana UcnbiTaHin He0BXOANMO CMOXUTL APYT Ha Apyra HECKONbKO ANCKOB
HeOTBEPXAEHHOrO Matepvana aguaMeTpoM, paBHbIM AnamMeTpy obpasua. Kosimyectso ANCKOB, HEOOXOAUMbIX
ANns hopMmmnpoBaHusa obpasua, 3aBUCUT OT TUMa BOJSIOKHA U ero apXUTEKTypbl. PEKoMeHyeMoe UCXOHOe 3Ha-
YyeHve TONLWMUHBI Nepef cxatnem obpasua f0/HKHO 6biTb 4 MM. KOHeuHbI 0TBEpPXAEHHbI 06pasel, nocne 3a-
BEPLUEHUSA UCMbITaHUI AO/KEH UMETb TOJILWMHY OT 2,6 A0 3.2 MM. HacTo peomeTp ¢ napasiesibHbIM 3a30poM
AN repMeTU3MpoBaHHbIX 06pasLoB CxkunMaeT obpasel, U YyMeHbLUaeT ero UCXOAHYI TOSLWUHY. Konnyectso
OVNCKOB MOXEeT MEHATbCA B 3aBUCMMOCTU OT COOTHOLLEHUSI «CMOJSia — BOJIOKHO» B o6pasue. MNpu Heob6xoau-
MOCTW [ANA o6ecrneyeHnss pekoMeHAyeMoi TO/LWMHLI obpasua MCnosb3yT 3HayeHne macchl obpasua. He-
06x0AMMoe 3HaYeHne Maccbl CMOJIbl, UCNONb3YyEeMONi A1 U3rOTOBEHNA obpas3lia, onpeAensoT ANa Kaxaoro
couyeTaHusi CMO/bI U BOMOKHA. BO BCex cnyyasx Ans cOnocTaB/ieHUs pesynbTaTtoB UCMbITaHW Heo0b6XxoAMMO
MCno/sib30BaTh 06pasLibl C 04MHAKOBOI Maccoli Uan TONLMHON.

6.3 OnA n3bexaHnsa notepu CMOosbl B XOAe WUCMbITAHWA Ha HapyXHblli AvameTp obpasua nomeLiatoT
3M1acTNYHOE YNAoTHUTENbHOE KOMbLo. Obpasel, noMeLanT Mexay ABYMS IMCTaMu pasgenimTenibHON NaeHku,
4TO6bI YyCTPaHUTL HEOBXOAUMOCTL OYUCTKM annapaTtypbl Nocne ucnbiTaHuid. MnexHka npegoTBpalLaeT 3arpss-
HEeHMe NOBEepPXHOCTU NNACTUH CMOMaMMN WK APpYTMMU MaTepuanamu, KoTopble MOryT 6bITb BblAesieHbl U3 06-
pasuya. CTONKOCTb NMPUMEHSAEMON NNEHKN K TemnepaTtype JO/hKHa COOTBETCTBOBAaTb TeMnepartype npuMeHs-
eMoii nporpamMmMbl 0TBEPXAEHMUS. TpU pasnNnyHbIX AranasoHax TemnepaTyp UCNonb3ylT PasnyHbIe NAeHKN.

6.4 HusKoBA3KMe HeoTBEPXAEHHbIE CMOJIbI MOXHO U3MEPATL NOJ AaB/IEHNEM C apMUPYIOLLMM HaMosHK-
Tenem nnun 6e3 apMupytoLLero HanosIHUTeNs.

6.5 Pe3ynbTart UcnbiTaHUiA NPUHMMALOT, €C/TN 3M1AaCTUYHOE YNIOTHUTE/TIbHOE KOJbLLO OCTAEeTCA HEMOBPEX-
[EHHbIM Ha HapyXHOM AuameTpe obpasua, a To/MHa OTBEPXAeHHOro obpasyua HaxoAuTca B npegenax fo-
nycTMMOro gnanasoHa. J1tobble hopMbl NOBEPXHOCTU MNACTWH, HANPUMep KaHaBKW, [JO/DKHbI coBnagaTb C COOT-
BETCTBYHOLMMUN hopMamn Ha OTBEPXAEHHOM obpasLe.

7 KanubpoBka annaparypbl

7.1 KannbpoBka MOMeEHTa peomeTpa C napasiiesibHbIM 3a30pOM /11 TepMeTU3NPOBaHHLIX 06pasLoB
[O/IXHA BbINOSIHATLCS B COOTBETCTBUU C PEKOMEHAAaLNSAMN NMPOU3BOANTENS.

7.1.1 KannbpoBKy BbIMO/HAKT MPU K&XA0A CMeHe yNA0THUTENbHOrO KoMbLa.

7.1.2 Ana kanMbpoBKM MOMEHTa peoMeTpa C napassiesibHbiM 3a30pOM A1 repMeTU3NpoBaHHbIX 06-
pa3uoB He06X0AMMO WCNOMb30BaTh YCTPOWCTBO 3TA/IOHHOTO MOMeHTa (CM. pUCyHOK 4). YCTpoicTBO 3Ta-
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NNOHHOrNo MOMeHTa BCTaBNAKT MexAay BerHeVI N HUXHEW nnacTuHaMu. STa/loHHble 3HAUYEHNS Ansa yrnoesoro
CMelleHna n cooTBeTCcTByOLIEro MOMEHTa yCTaHaBNMBaeT NpPon3BoAnTEIb annapaTtypbl AN1A KaXAoro ata-
NOHa MOMeEHTa.

MpumeyaHne — yCTpOIZCTBO 3Ta/IOHHOI0 MOMeHTa BCTaB/IAKT MexXAy niacthHamu, Korga oHM HaxogsaTcsa B
OTKPbITOM NOJIOXEeHUU, N KpenaT K BerHeI7I N HWXKHEW nnacTuHam.

| — WHOK C TOPCUOHHOI NPYXMNHOI

PucyHok 4 — YcTpOWCTBO 3Ta/lOHHOTO MOMEHTa

7.2 TOYHOCTbL U3MEpEHUsI TeMNepaTypbl NAACTUH HEOGXOAMMO NMPOBEPSATL B COOTBETCTBUN C PEKOMEH-
JauusiMu Npov3BOAMTENSI PEOMeTpa C napasisiesibHbIM 3a30pOM /151 TepMEeTHN3MPOBaHHbIX 06pasLioB.

8 MNoaroTtoBKa K NpoBeAeHNI0 UCMNbITaHU
8.1 KoHguunoHnposaHue

HeoTBepXAeHHYIO CMONY MAW MNpenper XpaHAaT Npy HU3KUX Temnepartypax, nNpubansnTenbHo mu-
Hyc 18 °C. ecnu MHOe He yka3aHO B HOPMaTMWBHOM [AOKYMEHTE WAM TEeXHUYeCKol AOoKYMeHTauuu Ha
npoaykuuio. Mepep nNpoBefeHMEM WCNbITAHUIA C LEenbio uMutTauum oTBepxaeHus maTepuana obpasel,
nofseprawT Takoi xe obpaboTke, Kak NPy U3roTOBAEHUV MOJIMMEPHOIO KOMMNo3uTa. B Tom uncne fonxHbl
6bITb OAHM W Te Xe AaTbl U3rOTOBMEHUA W BPEMSA M3BMIEYEHMA U3 YC/IOBUIA XpaHeHWs A0 yknagku. Ans
npeaoTBpalleHnss KOHAeHcauMn Brarv OXIaxAeHHbli mMaTepuasn, WM3BAEeYEHHbI W3 XON0oA4WUbHUKA WK
MOPO3W/IbHUKA, XPaHAT B repMETUYHOM KOHTelHepe [0 AOCTWXKEHUS matepuasioM TemnepaTypbl OKpYXato-
wen cpedbl.

9 NpoeeaeHVe UcnblTaHui

9.1 Mepep NpoBeAeHNEM UCMbITAHWI 3aNUCLIBAIOT B MPOTOKO/IE UCMbITAHWIA cneaylowue napaMmeTpbl:

9.1.1 YcnoBus xpaHeHns mMatepuana 4o UCMbITaHW 1 BPpEMS BHE YC/I0BUIA XONI0AHOIO XpaHeHUs [0 Ha-
yana vcnbITaHWiA.

9.1.2 KosinyecTBO CNoeB matepuasna ans obpasya 1 0603HaYeHNEe HanpaB/iEHUIn apMUpPOBaHNS CMOEB
no FOCT P 56683.
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9.1.3 TemnepaTypHylo nporpaMmmMmy OTBEPXAEHUS.

9.1.4 HavyanbHoe 1 KOHEeYHOe 3HauYeHuss amnanTyabl aechopmauuu.

9.1.5 TpebyeTcs nv onpefeneHne TemnepaTypbl CcTeknoBaHus [fnocne oTBEPXAeHUs, U Npu Heobxo-
ANMOCTM HEOBXOAMMYIKO CKOPOCTb JIMHENHOrO N3MEHEHUS TeMnepaTypsbl.

9.2 O6wwune ykasaHusa

9.2.1 TMNpoBepsalT NPaBWIbHOCTb BbIGPAHHOK MNpoOrpamMmmbl TemnepaTtypbl OTBEpXAeHWs U cTabuib-
HOCTb Temnepartypbl nnacTuH annapaTypbl. [pn 3HauyeHUn HavyanbHOl Temnepatypbl meHee 40 °C Temne-
paTypa [o/XHa HaxoauTbes B npefenax +2 °C. npu HavanbHOl Temnepartype Bbilwe 40 X — B npegenax
+0.5 X .

9.2.2 3apgaloT amnautyay gedopmauun 4aa peomeTpa ¢ napasnsesibHbIM 3a30pOM 18 repMeTu3npo-
BaHHbIX 06pa3LLoB.

9.2.2.1 Ana obpasua, cofepxallero apMupyowme BOJIOKHA, amnantyga gedgopmaunn coctasnser
0.7 %.

3.2.2.2 ina o6pasua HeOTBEPXAEHHOW CMO/bI pekoMeHAyeMan aMnanTyaa gedopManmmn HaxoguTcs B
avnanasoHe o1 0.7 8o 10 % B pexumMe perysimpyeMoro HanpsbkeHusi. HaunmHarT ncnbiTaHne npu MakcumasibHol
fedhopmaumm, nocne yero gedopmauunio Ha obpasLe CHUXaT 40 MUHUMAa/IbHOTO YPOBHA MO Mepe hopmu-
poBaHWs NOAVMEPHOI CTPYKTYPbI 3a CUYET NoavMepusauun nam CluMBaHus BO N3bexaHne ee MexaHM4yecKkoro
paspyLieHus.

9.3 MomewatoT o6paseL, Ha MCT pasfenMTenbHON NaeHkW, 3aTemM NoMeLLalT YNIOTHATENTbHOE KO/bLO
Ha HapyXHbI/i AnameTp obpasua 1 BTOPOi NUCT pasgenvTesibHol NiaeHkn ceepxy obpasua.

9.4 Pa3BoAAT NIacTUHbI U OCTOPOXHO yCTaHaB/MBaOT 06pasel, No LEeHTPY Ha HWXHeli nnacTtuHe, npo-
BEPUB. YTO YNJIOTHUTENbHOE KOMbLO He OyAeT MoBpexXAeHo Npu onyckaHnn BepxHeli NacTuHbI.

9.5 OnyckaloT BEPXHIOK MIACTUHY U HAYMHAIOT UCTMbITaHNE.

9.6 Mo 3aBepLUEHUN UCTbITAHWIA N3BNEKAIOT 06paseL, 1 U3MEPSOT ero TOMLLWHY.

9.7 Mo OKOHYaHUW MCMbITaHUIA M3BNeKalT obpasel. V3MepsaloT TOMLWMHY U BHOCAT BO BCE pacyeTbl
MoZynei nonpaBku Ha MU3MEHeHue TOJLWMHbI 06pasua. YpaBHeHNA pacuyeTa NPUHYAUTENbHBIX KPYTUbHBIX
Kone6aHuii Npy NOCTOAHHOW aMNIMTyAe U YacToTe NpuBeAEHbI B Npunoxenun JA.

MpumeyaHne — PekoMmeHAyeTcst U3BnekaTb o6pasel, U3 MeTan/IMyecknx NAacTvH Npy NOBbILWEHHbIX Temmne-
paTypax. 6/1M3KUX K TEMNepaType CTEKIOBAHUS.

9.8 Npun Heob6xo0ANMOCTMN NOCNE OKOHYATE/IbHOrO OTBEPXAeHNs obpasua MOXeT 6bITb U3MepeHa Temne-
partypa cteknosaHua I'g OnpegeneHve TeMmnepaTtypbl CTEK/TI0BAHWUSA BbIMOIHAOT Nepes CHATUEM AaBNeHUs oT
annaparypsl crefyoLwmnm o6pasom:

9.8.1 floBoasaT Temnepatypy obpasua go 40—50 X .

9.8.2 MMoBbIWAKT NMHEiHO TemnepaTypy A0 TemnepaTtypbl Bbille npegnonaraemoi Tg, Wan Bbllle
BEPXHero npegena temneparypsl obpasua wnu annapaTypbl, UAK U TOrO, U APYroro, CO CKOPOCTbIO OT 2 10
10 X/MnH. PekomeHAyeMas yacTtoTa kosiebaHunii BO BpeMSA N3MepeHust TemnepaTypbl CTEKN0BaHNA COCTaB-
naet 1ru,.

10 O6paboTka pe3ynbLTaTtoB

10.1 Moka3aTenu xapakTepucTuK OTBEpPXAeHNs (Moaynb ynpyroctn npu casure G4 moaynb notepb G",
TaHTEHC yrna MexaHn4yecknx noTepb, KOMMNIEKCHbIA MOAy b Npu casure G* 1 KOMNIEKCHasn BA3KOCTb) onpeje-
NS0T B COOTBETCTBUM C MHCTPYKLMEN MO 3KCnnyaTaumMm peoMeTpa ¢ napassiefibHbiM 3a30pOM A5 repmMeTusn-
poBaHHbIX 06pasL0B UK B COOTBETCTBUM C NpuioxeHnem JA.

10.2 KomniiekcHyto BA3KOCTb L* onpefensoT Ha oCcHoBe 3HaveHns G*ho, rae G* KOMnaeKCHbIi Mogynb
npu caBure, a W— yacToTa OCUWANAUNIA B paguaHax B CeKyHAay.

10.3 CTpoAaT rpaumky 3aBUCUMOCTN MOZYNA YNPYyroctu U MoAyns BA3KOCTU OT TemnepaTypbl 1 OT Bpe-
MeHu. [Ina onpegeneHns xapakTepucTuk Npu OTBEPXAEHUN UCMONb3YOT rpauk 3aBUCMMOCTU OT BPEMEHM,
ANsA onpeAeneHus Temnepartypbl CTeknoBaHnsa Th— rpadyuk 3aBUCUMOCTM OT TeMnepartypsbl.

McnbiTaHua Ha onpefeneHne xapakTepucTuK Npy OTBEPXAEHUU B 3aBUCMMOCTU OT TOrO, NpesbillaeT
MakcumasibHas TemnepaTypa B XOAe MUCMbITAHWA Ha OTBEPXAEeHWEe OKOHYaTesIbHYI BeNUYMHY Th Uan HeT.
[aloT, KaK npaswio, OAuH U3 ABYX TUMOB pe3ynbTatoB. Ha pucyHkax 5 n 6 npueefeHbl NMpUMepbl Kaxaoro
cnyyvas.
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awmwvHQQm .tfb TMwapcTam, *C

G* — rpau* 3aBUCUMOCTN MOAYNA ynpyrocTu; C* — rpad)uk 3aBUCUMOCTN MOAY/S NOTEPb
PucyHok 5 — Mpumep rpadmka oTBEpXAEHNA CMOJbI, €CIN MakcumasnbHasa TemnepaTypa

npu ncnbiTaHN Bbile TemMnepaTypbl CTEKNOBAHNA CMO/bI

aHkeT»ununa.s Tanmk"3BTYpRE, "C

G' — rpathuk 3aBuCMMoOCT Moaynsa ynpyroctu; G" — (paduk 3aBUCUMOCTU MOAYNSA NOoTepb

PuncyHok 6 — Mpumep rpaduka 0TBEPXKAEHUSA CMOJbI, €CNIM MakCMManbHas TemnepaTypa
Npy UCMbITAHUN HUXE TeMnepaTypbl CTEKI0BAHNUA CMOJIbI
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10.4 Touka Ha rpachvke xapakTepucTuK Npu OTBEPXAEHNW, COOTBETCTBYOWAA NepeceyeHunto rpadm-
KoB Moaynsa ynpyroctu (G*) n mogynsa notepb (G"). rae TaHreHc yrna mexaHudeckux notepb (G7G') = 1.0,
COOTBETCTBYeT TemnepaType reneobpasoBaHus 418 TEPMOPEaKTUBHON CMOJIbl UAW CUCTEMbI KOMMO3UTHOTO
npenpera.

OnpepgenaioT TemnepaTypy refieobpasosaHust no cnefyrowmm npusHakam (CM. pUCYHOK 7):

- BPeMeHV JOCTMXEeHUs nuka mogyns notepb G"flo peakumn okOHYATE/IbHOTO OTBEPXAEHNS:

- BPEMEHW JOCTWXEHUA MMKa TaHTeHca yrna MexaHnyeckux notepb A0 peakun oKOHYaTesIbHOro oTBep-
XaeHus:

- BPEMEeHW, Korga 3HayeHvne Moaynsa ynpyroctn G' pesko Bo3pacraeT:

- BPEMEHW, Korja 3HayeHue TaHreHca yrna MexaHnyecknx notepb HauyvHaeT H6bICTPO CHMXKATLCS.

10.5 Mpu onpepeneHnn Temnepatypbl cTeknosBaHusa 4 pakTmyeckoe 3HayeHne onpenensior, UCnosb-
3yA OAUH U3 MPU3HAKOB, MOKa3aHHbIX Ha PUCYHKe 8. 1 NepedncrieHHbIX HUXe:

- noraputm rpadvka 3aBUCUMOCTM AMHAMUYECKOTO MOZYNA YNpyroctu oT Temnepatypbl [cm. TOCT
P 57739—2017 (nogpasgen 8.1)]. Temnepartypa o603HayeHa kak a.

* MWK TAHTeHca yria MexaHu4yeckrMx notepb B 3aBMCMMOCTM OT Temnepatypbl [cM. FTOCT P 57739—2017
(nogpasgen 8.2)]. Temnepartypy CTEKN0BaHUSA, ONpeAeeHHy0 No AaHHOMY Npu3Haky, 0603HavatoT kak T{.

10.6 O6pasubl ¢ 3aMeTHbIM JedekToM bpakytoT. K aeekram OTHOCAT: pa3opBaHHble YN/I0THUTE IbHbIE
KOMbLia, HeJOCTaTOuHY0 TO/ILLVHY 06pa3Lia Unn 3aKkpyriieHHble KaHaBku Ha obpasuie.

10.7 Pe3synbTatbl UCMbITAHU/ MOryT GbITb OTOPaKoBaHbl B C/ly4aB HeECO6/0AeHNA TpeboBaHuii HacTo-
Awero craHgapra. Mpy HE06XOAMMOCTU COXPaHAIT pe3ynbTaTbl TAKMX WUCMbITAHWA, ykasbiBas B NPOTOKOsE
UCNbITaHUA AONYyLLEHHbIE OTKNOHEHUS OT Tpe6oBaHwii.

11 TMpoTOKON McnbITaHUN

MpoTokon ncnbiTaHWii OMKEH cofepxaTb:

- CCbI/IKY HA HACTOALLMIA CTaHAapT:

- MOSIHYI0 MAEHTUMKALMIO NCNbITYEMOro Matepuana (HaumeHoBaHue, Ko WAN WHBEHTapHbIA Homep,
faty, dopmMy, UCTOYHMK NOCTaBKWU, TUM BOSIOKHA, KONMYECTBO C/IOEB UMM Maccy obpasua, opuveHTaLuio BosIo-
KOH, HOMep napTuu, HOMep py/sioHa U T. 4.);

- TONWMHY o6pasua B KOHLE WUCMbITaHWA:

- [arty nposefeHns KanvbpoBKM MOMEHTa:

- CBefeHus 0 KOHAULMOHMPOBaHUK obpasua nepes ucnoiTaHuem:

- TemMnepaTtypHyl nporpammy OTBEpPXAEeHWUs, BblOpaHHyl ANS aHanu3a XxapakTepuCcTUK OTBepXAeHWs
(CKOpOCTb IMHENHOTO M3MEHEHWs TemnepaTtypbl U BPeMs BblAepXkn obpasua npu 3afaHHoOn Temnepatype
npu HEO6XOAMMOCTU UMM CCbIIKA Ha [OKYMEHTALMNI0, COAEPXAaLLYI0 fJaHHYI0 VHgopMaLmio);

- 3HauyeHus MoAynsa ynpyroctu npu casure G'. mogynsa notepb G” 1 KOMNIEKCHON BA3KOCTM r\' B 3aBUCH-
MOCTM OT BPEMEHW 1 cpefHel TemnepaTypbl B XO4€e UCMbITaHUS, BPEMS U TemnepaTypy NOBbILWEHNS BA3KOCTW
nocne JOCTMXEHUS MAHUMa bHOM BA3KOCTU MW TemnepaTypy U Bpems B TOUKe refleobpasoBaHus:

- MUHUMasIbHY0 BA3KOCTb, ABMSAIOLLYIOCA CaMO HU3KO TOUKOM Ha KPWBOI BA3KOCTU B YKa3aHHbIX yC-
NOBUAX:

- Temnepartypy 1 Bpemsi, COOTBETCTBYHOLLME MOMEHTY NOC/E AOCTMXEHUS MUHUMAalbHO BA3KOCTU, KOT-
[a 3HayeHus moayna ynpyroctu npu casure C v mofynsa notepb G" paBHbl (TaHreHcyrna MexaHn4eckmx no-
Tepb paBeH eguHuLe):

- BpeMsi, COOTBETCTBYIOLLEE NEePeceyeHunto KkacaTeslbHbIX IMHUA MUHUMaNIbHOW BA3KOCTW U Nocneayto-
Lero 6bICTPOro yBe/IMYeHNs BA3KOCTU BCNEACTBME NOBbILLEHUS TemnepaTtypsbl. laHHOe BpeMs COOTBETCTByeT
Hauasy reneobpasoBaHus:

- OKOHYaTesibHble 3HauYeHUss MoAyns ynpyrocTu npu casure G'v mogyns notepb G,

- Temnepatypy cteknoBaHuus Tgunu I, n MICNONb30BaHHbIA NPU3HaK 418 ee onpeAeseHns, ecny NpoBo-
Annu onpegenexve:

- AvanasoH amnauTygbl gedopmMauum 1 4actoTy:

- YpPaBHEHWS, NCNOMb30BaHHbIE A1 pacyeTa 3HaYeHuii;

- UCMONb3yemyto pasfesiTesibHyo NeHKy;

- YNIOTHUTENIbHOE KOJbLO.
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} — Bpems, Korfa 3HayeHue TaHreHca yrna MexaHuyeckn*, noTepb HaunHaeT GbICTPO CHUMATLCA.
2 — BpeMmsA, KOrAa 3HauyeHue MoAyns ynpyroctu G' pesko Bo3pacTaer;
3 — BpeMsA JOCTMXEHNA NUKa TaHleHca yrfna mexaHuyeckux notepb. 4 — BpeMs JOCTUXEHUA nuka moayna notepb G"

PucyHok 7 — MeTogbl onpeAeneHus Temnepartypsl reneo6pasoBaHus B Xo4e peakLum oTBepXAeHNs,
korga G 'scerga otmyaerca ot G"

nonob YJAOMMLnpu £ypmraC*rulla ThHpinCyrn> wHeg MUBCau namaps

PucyHok 8 — [InHaMuyeckne meTofbl onpefesnieHnsa TeMmneparypbl CTEK/I0BaAHUSA 74 N0C/e OTBEPXAEHUSA
VAN 7, NUHEelHbIM N3MEHeHNeM Temneparypsl
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WOENLEHR WUNIBhUHBXSW WUIIdhNNBHUT MnHaTxdagLlo ndu
ynrondaixedex nnHavaraduo ndu alqWaAsqaroudn ‘BUHaHaed £
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Mpunoxexnue Ab
(cnpaBoy4HOE)

OpuUrnHanbHbI# TEKCT HEBKOYEHHbIX CTPYKTYPHbIX 3/1IEMEHTOB
npumeHeHHoro ctaHgapta ACTM

[0B.1

1.1 Ans ucnbiTaHuii NPUMEHSIIOT repMeTU3NpoBaHHble 06paslbl, KOTOopble A4edOPMUPYIOTCS NPU CKPyuMBatOLLEM
CABUre C NOMOLLbIO ANHAMUKO-MEXaHUYECKNX NPOLLECCOB.

1.2 Fpadhnkyn KOMNAEKCHOTO MOAY/sS, KOMIMIEKCHOM BA3KOCTW, KO3 ULMEHTa 3aTyXxaHus UM TaHreHca yrna me-
XaHUYeCcKnx noTepb B 3aBUCUMOCTW OT BPEMEHW WM TEMMEepaTypbl, AW U TOTO, U APYrOro, NO3BOMSAT KO/IMYECTBEHHO
onpegenuTb TEPMUYECKOE Pa3BUTUE XapakTepPUCTUK CMOJIbl UK CMOSIbl HA BOSIOKHE NPU OTBEPXAEHUN.

1.3 Pe3ynbTathbl UCMbITAHUS, NOJYYEHHbIE MO HACTOSAILLEMY METOAY, akTyasbHbl U HEO6XOAUMBI A1 ONTUMU3ALMUN
LIMK/IOB OTBEPXKAEHUS.

1.5 B HacToslEeM cTaHAapTe He NpejycMOTPEHO pacCcMOTPeHUe BCeX BOMPOCOB o6ecneyeHnst 6e30nacHoCTy, CBs-
3aHHbIX C €10 NpuMeHeHneM. MNosib3oBaTeNlb HACTOSALLEro CTaHAapTa HECET OTBETCTBEHHOCTb 3a YCTAHOB/IEHNE COOTBET-
CTBYIOLLMX NPaBW No TeXHUKe 6€30MacHOCTU 1 OXpaHe 3[0p0Bbs, a TaKkkKe onpeenseT Lesecoo6pasHoCcTb NpUMeHeHus
3aKOHOAATE NbHbIX OTPAHUYEHUI Nepes ero UCMnosb30BaHNEM.

0b.2

5 3HaYnmMoCTb U MPUMEHEHNE

5.1 [aHHblii MeTof npeAacTaBnseT coboli npocToii cnocob onucaHWa xapakTepucTuk o6pasuoB U3 Tepmopeak-
TVBHOI CMOJbI MPY OTBEPXAEHMU, NPUMeEHAEMOol npu dopMUpoBaHMmn komnosuTa. finameTp obpasua coctaBnseT npu-
6113nTenbHO 38 MM. a ToNwmHa BapbupyeTcs oT 2,6 A0 3.2 MMm. 3TO coOTBETCTBYeT 06bemy obpa3ua NnpubAN3NTENbLHO
oT 3 A0 4 cM2. PesynbTaTbl UCMbITAHUI MOTYT ObiTb MCMNOMbL30BaHbI 411 KOHTPO/A KayecTBa, Hay4HblX WCCMeA0BaHuli u
pa3paboTok, a Takke KOHTPO/S Npouecca OTBEPXAEHUSA B TEXHO/IOTMYECKOM 060pyi0BaHUN, HANpUMep B aBTOK/1aBax.

5.2 IntHamnyeckne mexaHnyeckme UcnbiTaHUA NpeacTaBAsioT co60ii UyBCTBUTEbHBI METOA onpeaeneHns xapak-
TEPUCTUK NPY OTBEPXAEHUN NOCPELCTBOM U3MEPEHNA MOAYNS YNPYrocT U NOTepb B 3aBUCMMOCTU OT TeMnepaTypbl Um
BPEMEHW, WAN W TOro, U Apyroro. Mpaduky xapakTepucTuk NpuM OTBEPXAEHWN W TaHreHca yrna MexaHu4eckux notepb
mMaTepuana no3BonsAlT MONY4YUTb rpacnyeckoe oTobpaxeHne XxapakTepUCTUKM MPU OTBEPXKAEHUU MpU OnpefesieHHOM
BpeMeHHO-TemMnepaTypHoM npodhune. Ha guHammuyeckue cBoiicTBa MaTepuana MoOXeT BIUATb Ha/lmume BOSIOKOH B CMOne,
TeM He MeHee Npu CpaBHEHUW Pe3yNbTaTOB UCMbITAHWA Pa3INUYHbIX CMOM C OfMHAKOBBIM HamnosIHEHMEM BOJIOKHAMUW Npo-
CNeXNBAaKTCA PasNNyns, CBA3aHHbIE C PA3/IMYHLIMY XapakTepuUcTUkamm OTBEPXAEHNA HeapMUPOBaHHbLIX CMOJI.

5.3 HactoAwuii MeTog MOXHO MCNOMNb30BaTh A9 OLLEHKN CleAylowWwmnx napameTpos:

5.3.1 XapaKTepucTuk npu OTBEPXAEHUN N UX U3MEHEHUA B 3aBUCUMOCTW OT TemnepaTypbl UIW BPEMEHWU, UNU U
TOrO, ¥ Apyroro:

5.3.2 XapaKkTepucTuk B npoLecce Npou3BoACTBa, a TakKe X U3MEHEHNA B 3aBUCHMOCTMN OT TemnepaTypbl Uin spe-
MEHW. UIn 1 TOro, 1 ApYroro:

5.3.3 BAuaHua TexHonormyeckoii o06paboTku;

5.3.4 OTHOCUTENbHbIX CBONCTB CMOJI, BK/IOYAS XapakTepPUCTUKN NpU OTBEPXAEHUN, YMEHbLUALW e ConpoTuse-
HWe 1 conpoTuBeHne yaapy:

5.3.5 BAnsaHua apMnpoBaHns Ha OTBEPXAEHMNE:

5.3.6 BnAunaHna ncnosb3yemoro matepuana Ana cknemsaHus CMOJbl 1 apMUpOBaHus,;

5.3.7 BAnAHUS TexHonornyecknx Ao6asok, CNoCo6HbIX BO3/[eiiCTBOBATb HA TEXHOMOTMYHOCTb MW 3KCMIyaTaLNoH-
Hble XapakTepucTuku.

5.4 HacToAwwmii MmeTo No3BO/sieT OLEeHNTb CBOCTBA TEPMOPEaKTUBHON CMO/bI NP OTBEPXAEHUW, cogepxalleil
TKaHHOE BOJIOKHO WM apMupyloLWwuii matepuan.

5.5 HacToAwwmii meToa noaxoAnT ANS WKWPOKOro AnanasoHa 4actoT KonebaHuii, o6bl4HO B npegenax ot 0.002 go
50 Iy,

06.3

6.1 Mewatouiee Bo3gelicTene

6.1 Mpu MCNONBb30BAHUN PA3/INUYHBIX YC/IOBUIA UCTMbITAHWIA MOTYT BO3HUKATb OYEBUHbIE PACXOXAEHUS B pesynbTa-
Tax ucnbiTaHwit. [laHHble pacxoXeHnsa 06bIYHO MOXHO MPUBECTU K CONOCTaBUMOMY BUAY 6€3 n3mMeHeHns HabngaemMbix
[aHHbIX NyTeM COCTaB/IEHUSI MOJIHOTO OMUCAaHKUSA (COrNacHO HacTosALWEeMY MeToAy) YCNOBUWIA, B KOTOPbLIX NOJTyUYEHbI Takue
pe3ynbTatbl. OAHVM M3 BaXHENLWNX YCNOBUIA B paMKax HacTosLWero metoga, kotopoe obecneynBaeT XOpOoLLY TOYHOCTb,
SIBNSIETCA HaNMune AaBfieHNst BHYTPY Kancynbl Ass o6pasLos.
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6.2 Bo MHOrux cnyyasx o6pasubl, U3roTOB/IEHHbIE MO HACTOsILEMY MeToay, 6yAyT 3HAUMTENBHO MEHbLUEe aeTanei
B Mpon3BoACTBE. BaxHO, 4TO6bl 06pasLbl U3rOTOBAAANCL U3 HEOTBEPXAEHHOTO MaTepuasna, o6/ajaloLlero Takummu xe
XapakTepHbIMU CBOWCTBaAMU, Kak U mMatepuas, npuMeHsieMblii B NPOM3BOACTBE AeTasei, UTo No3Bo/IMT 06ecneunTb BO3-
MOXHOCTb NMPUMEHEeHWs1 pe3ynbTaToB UCMbITAHUI ANS OLEHKN OTBEPXAEHUS AeTaneii.

6.3 Pe3ynbTaT UCMbITAHUI SIBNSieTCS peakuueii o6pasLua CMOosbl HA U3MEHEHUsI TeMNepaTypbl HA TepMUYeckoe pas-
BUTUE XapaKTepUCTUK CMOJIbl NPU OTBEPXAEHUN. Ha XapakTepucTukiu Npu OTBEPXAEHUW Takxe BUSIOT apMupoBaHue u
marepuanbl, UCMOMb3yeMble /151 MOBbILEHUS aAre3nn Mexay CMosioli U apMmupoBaHueM. B kauecTBe apMUPYIOLLErO Ha-
NOSTHUTENSE MOXET UCMNO/b30BaTLCSA BO/TOKHO U/IN UHEPTHbIV HanoHUTe Nb.

6.4 PesynbTathl 6yAyT NpefcTaBnaTb COG0I OTBEPXAEHWE CUCTEMbl NMPWU U3MEpPEeHHol Temnepartype. [eTann 3a-
YyacTylo 3HauMTenbHO Tosuwe ob6pasua. Mexay npounem 3aBUCMMOCTU TemnepaTypbl OT BPEMEHW Ha BHELIHEeW W BHy-
TPEHHEeN CTOpOoHax 3TUX COCTaBHbIX YAacTeil MoOXeT HabtofaTbCsl 3HaUMTeNbHas pasHuua. 4na namepeHus o6oux temne-
paTyp BO Bpems npouecca 0TBEPXAEHUSI TOCTO feTann MOXHO MCMo/b30BaTb TepMonapbl. HacToswmii MeTog MOXHO
MCcnonb3oBaTh A58 06pa3L0B AMHAMUYECKOTO OTBEPXAEHNA ANs onpeAeneHuns npoduneii 3aBUCMMOCTU TemnepaTtypbl oT
BpeMeHW. Pe3ynbTaTbl MOTYT UCMO/Ib30BATLCS A5 CONOCTAB/IEHNA pPeakunm npu oTBEPXAEHUN AN BHYTPEHHE 1 BHEL-
Heil yacTeli KOMMNO3UTHOW AeTanu.

0B.4

7.1 WcnbiTaTenbHoOe yCTPOCTBO

®YHKUMA UCTbITATENIbHOTO YCTPOWCTBA 3aK/l0HaeTcs B yAepXuBaHuM o6pasya CMosbl C UHEPTHBIM apMUpPOBaHMUEM,
Hanpumep BOIOKHOM, NOJ AaB/IEHUMEM U NpeAoTBpaLLeHUN BbIX04a CMOSbl. BBUAY 3TOTO COOTHOLIEHNE «BOIOKHO — CMO/ia»
6yfeT ocTaBaTbCA NOCTOSIHHLIM Ha NPOTSXEHUW BCEro UCMbITaHUS. MaTepuan AeicTByeT kak 31acTUUHbI U guccunaTme-
HbIA 3N1E€MEHT B cMCTEME MyNbCUPYIOLWEro CABUIa C MEXAHUYECKUM NPUBOAOM. AUHAMUKO-MeXaHUdYeckuii npuéop cosgaet
HanpshkeHve cABura nNpu KPyYeHUr B OAHOM U3 CNeyoLMX PEXVMOB U3MEPeHNs XapakTepUCTUK NPU OTBEPXAEHNN:

- BbIHYX/€EHHble KonebaHns ¢ NOCTOSAHHOW aMNAUTYAOl N NOCTOSAHHOM YacTOTO;

- BbIHYX/J€EHHble KonebaHns ¢ nepemMeHHOW aMnanTyAoi U NOCTOSAHHOM YacTOTOM.

0B6.5

15 MpeLe3noHHOCTb K cucTemMaTnyeckas NorpewHocTb

15.1 laHHble CTaHAAaPTHOTO OTK/IOHEHNS MOBTOPSEMOCTM ANS HEKOTOPbIX CTaHAAPTHbLIX U3MEPEHW XapakTepnucTuk
npu oTBepXAeHnn npmeefeHbl B Tabnuue [JA.1. OHM OCHOBaHbl Ha NapasnfesibHbiX pesyfnbTatax UCnblTaHuii NATM 06-
pa3uoB 3NOKCUMAHOTO npenpera B paMkax ogHoi nab6opatopun. O6pasubl 6bi1M OTBEPXKAEHbLI JIMHERHBIM NOBbILIEHUEM
Temnepatypsl ¢ 48,9 fo 176.7 "C npu ckopocTn 30 "C/MWUH c nocnepytoLleil BblgepXKoi npu 176,7 'C B TeuyeHne ABYX
yacoB. lechopmauns Ha obpasue coctasuna 0,7 %, yactoTa konebaHuii coctasmna 1,667 'y. B HacTosiLee Bpems ocy-
wecTBnseTcs mexnabopaTopHoe nccnefoBaHne no onpefesneHnto BOCNPOUM3BOAMMOCTN HACTOALLEr0 MeToa UCbITaHus.
CucTtemaTtunyeckas NorpelHocTb He 6bina onpegeneHa.

Ta6nuua [AB.1 — MNpeunsnoHHOCTb U3MEPEHUA XapakTepUCTUK NPU OTBEPXAEHUN

Morasaress P oo Saceo o pomropnewoen S nosopemocu
MuHumManesHoe 3HayeHne mogyna G*. MMa 0,0704 0,0049 0,0136
MakcumasnbHoe 3HaveHne mogyns G", MMa 260,6 7.5 21.1
3HavyeHne mogynsa G' npu TemnepaType rene- 0,147 0,013 0,035

obpasoBaHus. MMNa

TemnepaTypa reneobpasosaHuns, MiuH
(onpefeneHHas no pes3komy BO3pacTaHWi0 MO- 21.09 0.12 0.33
ayna ynpyroctn G)

" nocne otBepxaeHus, "C
(onpefeneHHas No TaHreHCy yrna mexaHuue- 2133 0.66 1.85
CKMX NnoTepb)

g nocne otBepxaeHus. *C

(«nepernb» rpaduka G*) 188,9 085 237
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Mpunoxexue 1B
(cnpaBoy4HOE)
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ConocTtaBfieHne CTPYKTYpbl HacToALero ctaHgapra
CO CTPYKTYpOil NPMMEHEHHOr0 B HOM cTaHgapTta ACTM

Ta6nunya AB.1

CTpyKTypa HacTosILLero craHaapTa
106nacTb npuMeHeHuns (1)
2 HopmaTuBHble cCbinku (2)
3 TepMuHbl 1 onpegenenus (3)
4 CyuwHocTb meToga (4)
5 Annapatypa (7)
6 O6pasubl Ana UcnbiITaHuin (8)
7 KannbpoBka annapaTypsbl (9)
8 MoproToBka K NpoBefeHuo ncnoiTaHuii (9, 10)
9 MpoBegeHne ncnbiTaHnii (11)
10 O6paboTka pe3ynbTaToB (12)
11 MpoTokon mcnbiTaHmin (14)

Mpunoxenne [A (cnpaBovHoe) YpaBHEHWsi, McMofib3yemble npu
onpeAenieHnn XapakTepucTuK Npy OTBEPXKAEHNN ANHAMUYECKUM Me-
XaHWYECKMM aHann3om

MpunoxeHne OB (cnpaBoyHoe) OpUrnHanbHbI TEKCT HEBKIHOYEH-
HbIX CTPYKTYPHbIX 3/IEMEHTOB NpumeHeHHoro ctaHgapta ACTM

Mpunoxexne OB (cnpaBoyHoe) ConocTaBneHne CTPYKTYpbl HacTo-

sillero cTaHAapTa co CTPYKTYpOil MPUMEHEHHOro B HEM CTaHAapTa
ACTM

Mpunoxexve AT (cnpaBo4yHoe) CBefeHNs 0 COOTBETCTBUU CCbIIOY-
HbIX HaLMOHA/IbHbIX U MEXrocyAapCTBEHHbIX CTaH4apToB CTaHAap-
Tam ACTM. UCNoNb30BaHHbIM B KAYECTBE CCbIJIOYHLIX B NPUMEHEH-
Hom cTaHgapTe ACTM

CrtpykTypa ctaHgapta ASTM [17750-12
106nacTb NpUMeHeHns
2 CCbI/IOYHbIE [JOKYMEHTbI
3 TepmuHonorus
4 CylWHoCTb MeTofa
5 3HauMMOoCTb 1 NpUMeHeHne"
6 Bnusiowme daktopsbl’
7 AnnapaTtypa
8 O6pasubl 4715 UCNbITAHWUIA
9 Kanubposka v HopMMpoBaHue
10 KoHgunumoHnposaHue

11 MpoBegeHWe ncnbiTaHNi

12 O6paboTka pe3synbLTaToB

13 MpoBepka NpaBuIbHOCTH”

14 MpoOTOKON UCMbITAHWUIA

15 MpeynsnoHHOCTb

16 Kntoyesble cnosa'™'

[aHHbI pasfen UCKIIYeH, Tak Kak HOCUT NOSACHAILWNIA XxapakTep.
“ [laHHbIl pa3gen UCKNYeH, Tak Kak ero NosoKeHs pasmelleHbl B ApYrux pasjenax HacToslero ctaHaapra.
" [aHHbIli pasfen UCKIIOYEH, KloYeBble CrioBa NpusBeeHsbl B 61MGnorpatnyecknx JaHHblX.

MpumeuyaHne — Tllocne 3arofoBKOB pa3fenos (NoApasfesnioB) HacTosWero ctTaHaapTa npuBeAeHsbl B CKO6-
Kax HoMepa aHanormyHblix UM pasgenos (nogpasgenos) ctaHgapta ACTM.
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MpunoxexHue A
(cnpaBouHOE)

CBefieHna 0 COOTBETCTBUU CChIJIOYHBbIX HALMOHANbHbIX CTaH4apToB cTaHAaptam ACTM.
MCMNO/Ib30BaHHbIM B KAYeCTBE CCbI/IOYHbIX B MPUMEHEHHOM cTaHfdapTe ACTM

Ta6bnunya Ar.l

14

O603Ha4Y€HNEe CCbIZIOYHOTO CTeneHb

HaluWOHaNLHOrO CTaHAapTa COOTBETCTBUSA
FOCT P 57739—2017 MOD
FOCT P 56683—2015 MOD
FOCT P 56801—2015 NEQ

(MCO 6721-1:2011)

O603HayYeHNe N HauMeHOBaHWe CCbIIOYHOTO cTaHpaapta ACTM

ASTM D7028 «CTaHfapTHbI MeTOZ onpeaeneHnst TeMnepartypsbl
CTEK/I0BaHUSA MOSIMMEPHbIX KOMMO3UTOB METOAOM AMHAMUYECKO-
0 MEXaHW4YecKoro aHann3a»

ASTM D6507 «[lpakTuueckue ykasaHusa Nno Kogam opueHtauuu
BOJIOKOHHOTO apMMpPOBaHNA A1 KOMMO3UTHLIX Marepuasnos»

ASTM D4092 «CtaHgapTHaa TepMmuHonorua gna nnactmacc. -
HamMuyeckme mexaHuyeckue CBoCTBa»

MpunMeuyaHne — B HacToswel Tabnuue UCNOMb30BaHbI CMefylowne YCN0BHbIE 0603HAYEHUS CTeneHu

COOTBETCTBUA CTaHAAPTOB:
- MOD — mogudunumpoBaHHblie cTaHfapThl;
- NEQ — HeakBMBaNIeHTHbI cTaHAAPT.
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YK 678.501.543:006.354 OKC 83.080

KntoueBble C/10Ba: MOSIMMEPHbLIE KOMMO3UTbI, XapakTEPUCTUKMA OTBEPXAEHUS, CMOJIbl A1 MYATPY3NU. AUHAMU-
yeckuii MexaHu4eckuii aHanus, peoMeTp A5t repMeTU3MPOBaHHbIX 06pa3L,oB
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