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1 PA3PABOTAH ®epepanbHbiM  OCYAAPCTBEHHLIM  YHUTApPHbIM  npeanpusatvemMm  «HayuyHo-
nccnenosaTenbCknii UHCTUTYT XUMUM U TEXHOMOTUM NOIMMEPOB MMEHU akademuka B.A. KaprvHa ¢ onbITHbIM
3aBOJOM» U TeXHUYECKMM KOMUTETOM Mo cTaHfdaptmsaumm TK60 «Xumus»

2 BHECEH TexHuyeckum KoMuMTeTOM No ctaHgaptusaumm TK 60 «Xumus»

3 YTBEPXX/JEH W BBEJAEH B JENCTBUE MNpukasom depepasibHOrO areHTCTBa Mo TEXHUYECKOMY
perynvpoBaHuio 1 MeTposiornm ot 24 mioHsa 2015 r. Ne 813-cT.

4 B HacToAleM cTaHfapTe yyTeHbl OCHOBHble HOPMAaTWBHbIE MOMIOXKEHUA CrefytoLMX eBPOonenckux
pervoHasibHbIX CTaHAapToB:

EH 2155-21:1989 «AapokocMuyeckne cepun. MeTodbl UCMbITAHWIA NpO3payHbiX MaTtepuanos Ans
aBMaLMOHHOTO oOcTekneHns. YacTtb 21. OnpefeneHve CcONpPOTUBMIEHUS pacnpocTpaHeHnto TpewwmH (K
thaktop)» (EN 2155-21:1989 «Aerospace series - Test methods for transparent materials for aircraft glazing
- Part 21: Determination of resistance to crack propagation (K factor)», NEQ);

EH 2155-19: 1997 «A3apokocmuuyeckue cepuun. MeToapl UCMbITaHWI MpO3payHbIX MaTepuanoB A/s
aBuaLMoHHOro octekneHus. Yactb 19. OnpegeneHve cepebpocTtoiikoctn» (EN 2155-19: 1997 «Aerospace
series - Test methods for transparent materials for aircraft glazing - Part 19: Determination of craze re-
sistance». NEQ);

EH 2155-12:1997 «AapokocMuyeckne cepun. MeToAdbl WCMbITaHW NPO3payvHbIX MaTtepuanos Ans
aBMaLMOHHOTO ocTekneHus. Yactb 12. OnpefeneHve NMHENHOTo TepMUyeckoro paclumpenusi» (EN 2155-
12:1997 «Aerospace series - Test methods for transparent materials for aircraft glazing - Part 12: Determi-
nation of linear thermal expansion», NEQ).

5 BBEJJEH BIMEPBbIE

MpaBuna npuMeHeHUs HacTosWero craHgapTa ycTaHosneHol B FOCT P 1.0—2012 (pasgen 8).
MHdopmauns 06 n3sMeHeHusAX K HacTosWweMy cTaHaapTy nybmkyeTcsa B eXerogHom (Mo COCTOSHUIO Ha
1aHBaps TeKyLwero roga) MHhopmMaLnoHHOM ykasaTene «HaunoHanbHble CTaHAapThi», a ouLManbHblii
TEeKCT W3MEHEHUI 1 NONPaBOK — B €XeMeCAYHOM VHOPMaLMOHHOM yKasaTene «HaunoHasibHble CTaH-
fapThbl». B cnyyas nepecmoTpa (3aMeHbl) WM OTMEHbl HACTOSLWEro craHgapTa cooTBeTCTBYylLEee
yBefomneHne bygeT ony6avMKoBaHO B 6mxaliliemM BbiMyCKe eXeMeCcsYHOro MHOPMaLoOHHOro ykasaTe-
nsa «HauuoHanbHble cTaHgapThi». CooTBeTCTBYWAaa nHdopMmauus, ysegomneHne n TeKcTbl pasme-
wakTca Takke B MHOOPMAaLUMOHHON cucTeme o6LLero nonbL3oBaHna - Ha oduumanbHoM cainTe depge-
pasibHOro areHTCcTBa MO TEeXHNWYEeCKoOMYy perynuposaHuilo u MeTposorum B ceTu WHTepHeT
(www.gost.ru)

© CtaHpapTuHcopm. 2016

HacToswmii cTaHaapT He MOXeT 6blTb MOSIHOCTLIO WM YacTUUHO BOCMPOM3BEAEH, TUPAXMPOBAH W
pacnpocTpaHeH B KauecTBe ouumanbHOro usfaHus 6e3 paspelleHus defepasnbHOr0 areHTCTBa Mo TeXHU-
YECKoMy perysiupoBaHuio 1 METPOIOTN
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HALUWOHA/NIbHbBIN CTAHOAPT POCCUMNCKOWN OGELEPALUMU

TNCTbl AKPNOBbLIE OPUEHTUPOBAHHbBIE ANA ABUALMOHHOIO OCTEK/NIEHNA
MeToAbl UCMbITAHWIA

Oriented acrylic sheets focused for aviation glazing. Test methods
fata Beegenns — 2016—09—01

1 O6nacTb NPUMEHEHUSA

HacToswmii ctaHAapT pacnpocTpaHseTcss Ha OPUEHTUPOBAHHbIE aKpUIOBbIE TIUCTLI 4151 aBUALMOHHO-
ro OCTEKNEHUs M ycTaHaBNMBaEeT MeTofbl WX WUCMbITaHWii: MeTog onpefesieHusi COnpoTUB/IEHNA pacnpo-
CTPaHEHUIO TPELLMH, MEeTOA onpeseneHunsi TepMUYecKoli penakcauum, MeTos onpeaeneHus cepebpocToliko-
CTW N MeTo/ onpeaeneHunst IMHEHOro TEPMUYECKOTO pacLUMpPeHUs.

2 HopmaTtuBHbIE CCbIIKU

B HacToswem cTaHAapTe UCnosib3oBaHbl HOPMATUBHBIE CCbISIKM Ha criefyloline ctaHaapTbl:

FOCT 166-89 (MCO 3599-76) LUTaHreHUupkyim. TexHu4yeckue ycnoBus

FOCT 9805-84 CnupT n30nponuioBblil. TeXHUYEcKne ycnosus

FOCT 12026-76 bymara counbTpoBasibHas nabopatopHas. TexHu4eckne ycnoBus

FOCT 25336-82 lNocyna 1 o60pyaoBaHue nabopaTtopHble CTEKSIHHbIE. TUMbl, OCHOBHbIE NapaMeTpbl
1 pasmepsbl

FOCT P 54170-2010 Ctekno nucrtoBoe becuBeTHOe. TeXHUYECKME YCNOBUSA

MpumeyaHue - Mpu NONb30BAHWM HACTOSILMM CTaHAAPTOM LieNecoo6pasHo NpoBepuTh AeiCTBME CCbl-
JIOYHBIX CTAHAAPTOB B UHCDOPMALIMOHHON CUCTEME O6LLEr0 NONb30BaHWS — Ha oduuManbHOM caiite ®efepasibHoro
areHTCcTBa N0 TEXHUYECKOMY PErysiMpoBaHuio ¥ METPOJIOTUM B CETU VIHTEPHET UMW MO eXerogHoMy UH(OPMaLMOHHOMY
yKasartesno «HaumoHabHble CTaH4apTbl», KOTOPbIK ONy6/IMKOBaH MO COCTOSHUIO Ha 1 AAHBaps TEKYLEro roga, 1 no Bbl-
nyckam eXeMecsiuHOro MH(DOPMAaLMOHHOTO yKasaTens «HaumoHaslbHble CTaHAapTbl» 3a Tekylmii rod. Eciv 3ameHeH
CCbI/IOYHbIN CTaHAAPT, Ha KOTOPbIA AaHa HeAATMpPOBaHHasi CCblKa, TO PEKOMEHAYETCSi MCMO/b30BaTh AENCTBYIOLLYHO
BEPCUIO 3TOT0 CTaHAapTa C YYETOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO M3MEHEHWA. ECiM 3aMEHeH CCbIOYHbIN CTaH-
[apT, Ha KOTOpbIl AaHa AaTVpoBaHHas CCbiNka, TO PEKOMEHAYETCS MCMONb30BaTh BEPCUI0 3TOMO CTaHAapTa C ykasaH-
HbIM Bbille TOZOM yTBepXaeHUs (MpuHATUS). Ecnm nocne yTBepXAeHUs! HACTOSILLEero CTaHAapTa B CCbIIOYHbIA CTaH-
[apT, Ha KOTOpbIii AaHa AaTMPOBaHHas CCblKa, BHECEHO M3MEHeHWe, 3aTparvBaiollee NosoXeHue, Ha KOTopoe faHa
CCbUIKA, TO 3TO MOJIOKEHNE PEKOMEHAYETCS MPUMEHSTb 6e3 yyeTa [aHHOT0 M3MEHEHUs.. ECM cCbiNoYHbIl cTaHaapT
OTMeHeH 6e3 3aMeHbl, TO NOJIOXEHWE, B KOTOPOM flaHa CCbi/IKa Ha HEro, pekoMeH/yeTcs NPUMEHSTL B YacTu, He 3aTpa-
TMBatOLLEN 3TY CChISKY.

3 TepMUHbI 1 onpeaeneHns

B HacTosileM cTaHAapTe NPUMEHEHbI creaytoLlme TePMUHbI C COOTBETCTBYOLMMN ONpeaeneHnsMu:

3.1 conpoTMBAEeHNE pPacnpoOCTPaHEHUD TPeLLMH: YCTONYMBOCTb K pacnpoCTpaHeHWI0 TPEeLMH npu
pacTs)eHun obpasLa c NOCTOAHHO! CKOPOCTbIO.

3.2 Tepmuyeckasn penakcauus: ViameHeHue pasmepoB 06pasla, BbI3BaHHOE €ro ycafKoi npu Harpe-
BaHWU [0 3afaHHOl Temneparypsbl.

3.3 cepcbHpocToiikocTb: OTCcyTCTBUE CcepebpeHns (MUKPOTPELLUH) NPU BO3A4ENCTBMU N30MNPONUIOBO-
ro cnupta (nponaHosa-2) B KOHTPO/IMPYEMbIX YC/I0BUAX B TeyeHne 30 MWH Ha MOBEPXHOCTWU UCMbITYyEMOro
obpasua ¢ onpefesieHHbIM NMOBEPXHOCTHLIM HaMPsSHXKEHNEM.

MpumeuyaHue - MOBEPXHOCTHOE HAMPSKEHUE MOXET ObiTb YCTAHOB/IEHO B HOPMATVBHOM [JOKYMEHTE W/
TeXHUYECKOl JOKYMEHTaLUUU Ha maTepuar.

N3paHne ouymanbHoe
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3.4 NMHeliHOe TepMUuyeckoe pacliupeHue: ViaMeHeHue OVHbI o6pasua Npy U3MEeHEeHUU Temnepa-
Typbl.

4 MeToabl UCNbITaHWN
4.1 OnpepfeneHne conpoTMBAEHNA pacnpocTpaHeHuto TpewmnH (K daktop)

4.1.1 CywHocTb meTofa

MHNUMMPYIOT TpeLmHbl Ha NMPOTUBOMOJIOXHbLIX CTOPOHAX OTBEPCTUS, PACMOJIOKEHHOro B LEeHTpe 06-
pasua. HarpyxalrT obpasel v onpefensioT ANUHY TpewmnHbl B Havane 6bICTPOro paspylieHus. Ha ocHose
MOSTYYEHHbIX [@aHHbIX paccynUTbIBaOT KOIPMULMEHT NPOYHOCTUN Npu paspylieHun (K daktop).

4.1.2 O6opyaoBaHue

4.1.2.1 Pa3pbiBHas MallnHa, YKOMM/IEKTOBAHHAA 3aXumamy C LIMPUHON 3axBaTa o6pasia He MeHee
50 MM. nosBonsoLWwas NPoOBOANTL MUCMbITAHWS 06pas3L0OB Ha pacTsXXeHne C NOCTOSHHON CKOPOCTbio pasaBu-
XEHUS 3aXMMOB OT 1 10 2 MM/MUH. Icnonb3yloT caMmo3aTArnsBatoLmMecs KIMHOBbIE 3aXUMbl, cobnoaas npe-
[eNbHYI0 OCTOPOXHOCTb BO U36exaHue nospexaeHns obpasua

4.1.2.2 Ckoba v ne3sue ANS MHULMUPOBaHNA TPELUVH B obpasuyax, nogsepraemMbix paspyLueHuto (pu-
CYHOK 1).

4.1.2.3 WTaHreHunpkynb no NOCT 166 wnu gpyroe cpefCcTBO U3MEPEHUA, NO3BO/AOLLLEEe NPOBOAUTL
N3MepeHnst C TOYHOCTbIO 40 0.02 mm.

4.1.3 O6pasubl 418 UCnbiTaHWii

O6pa3subl 4719 UCNbITAHUIA Ha CONPOTMB/EHVE PacnpOCTPaHEHWI0 TPELMH rOTOBAT B COOTBETCTBUN C
pyucyHKoM 2. LUnpuHy 06pasLoB U3MepsT C TOYHOCTbIO A0 0,2 MM. a TO/WWHY B LLlEHTPe - C TOYHOCTbIO A0
0.02 mm. inA vcnbiTaHuii oT6MpaoT 5 06pasLioB.

4.1.4 MoproToBka 06pasLoB 415 UCNbITAHNUNA

4141 Mepen vcnbiTaHuaMM 06pasLbl KOHAMLMOHUPYIOT nNpu Temnepatype (23 + 2) °C u oTHOCU-
TeNbHOW BnaxHocTn Bo3dayxa (50 + 5) % He meHee 48 u. McnbiTaHnsa NPOBOAAT NPU TEX Xe YC/OBUAX.

PucyHok 1- Ckoba v ne3Bue A1 UHULMMPOBAHUS TPELLMH B o6pasuax, noABepraembix paspyLleHuto
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MonepeyHoe ceveHne N10CKO obpaTta

4— 4

HOHa xBarn

PucyHok 2 - O6pasel, Ans UCMbITaHUii Ha CONPOTUB/IEHUE PACNPOCTPAHEHUI0 TPELLMH

4.1.4.2 Mepepn ucnbiTaHmem npu Temnepatype (MuHyc 18+1) °C o6pasLbl KOHAULMOHUPYOT NpU 3TOM
Temnepatype He meHee 30 MUH.

4.1.5 TlpoBeAeHWe UCMbITAHUIA

4.1.5.1 NiHMuunpoBaHue TpeLLrH Ha obpasue

TpewmHbl UHULMNPYIOT Ha NMPOTMBOMOOXHbIX CTOPOHAX PACMOIOXKEHHOTO B LieHTpe obpasua oTsep-
CTUSA Takum 06pa3om, YTo6bl OHW ObI/IM OPUEHTUPOBAHBLI B HaMpasB/IeHUN LWUPUHBI (PUCYHOK 2). PaccTosHue
MeXAy BEePLUMHAMUN HayaslbHbIX TPELMH AO/DKHO 6bITb OoT 12.5 o 25.0 MMm.

[na HMUMMpPoBaHUA TPELLUUH BbINOJTHAIOT MOC/eA0BaTEIbHO C/eyoLLne onepauun:

- C MOMOLLbIO MUKV B OTBEPCTUM AenatoT TOHKWIA Hagpes rnybuHoi npnbnmsntensHo 0.8 mm;

- ob6paseL, NPOYHO 3aKPeNnIAIT B BEPTVKA/IbHOM MOMOXEHUW, pacnonaras A/IMHHYI0 CTOPOHY obpa3ua
ropu3oHTasIbHO. Yepes LeHTpasibHoe OTBEPCTUE MpPOMycKalT fe3sue (PUCYHOK 1) n BBOAAT ero B Hajapes,
cAenaHHbln nunkoin. Obpasel, oxBaTbiBalOT ckobol (pucyHoK 1) Takum o6pa3om, 4To6blI Ne3Bue BOLWIIO B
KBagpaTHble NPOeMbl CKOObI;

- MOCTYKMBas /lerkuM MOJIOTKOM M0 CKO6€e, MHULUNPYIOT TPEeLLuHY.

3aTtem obpasubl KOHAMLMOHMPYIOT Mo 4.1.4.

4.1.5.2 3akpenneHune obpasLa v HarpyxeHue

O6paseL, 3aKpennalT B TOUKaX, HAXOAALWMNXCA NPUGANM3NTENbHO Ha 25 MM OT Kpasi C Kaxfoi CTopo-
Hbl. cobM0as OCTOPOXHOCTb ANA 0b6ecnevyeHns Hagnexalero BbipaBHVBaHnsa obpasua.

O6pasel, HarpyarT C NOCTOSHHOW CKOPOCTbIO HarpyxeHus (2.8 + 0.5) kH/mMuH. Kak npaBuno, gaHHas
CKOpOCTb NOAXOANT A5 06pas3LLoB 060V TOMLWMHBI 1 BbI3blBAET paspyLlleHne yepes 3-5 MUH.

4.1.5.3 lnnHa TpeLmHbl

B npouecce ncnbiTaHUsA PErMCTPUPYIOT paspyLlatoLlyto Harpysky, AJIMHY TPeLwuHbl, Temnepartypy uc-
nblTaHns. [MHY TpelmHbl B Hayasne ObICTPoro (Xpynkoro) paspyLlleHns onpefensoT nyTeM HabnogeHns 3a
[ABWXeHVeM (PpoHTa TPeLUVHbl BO BpemMsi MeA/1IeHHOro paspyLlleHns U U3yYyeHus NOBEepPXHOCTU paspyLueHus
nocsie OKOHYaHWA UCMbITaHUA (PUCYHOK 3).

B cnyyae HenvHelRHOro xapakrepa CpefHIolo A/IMHY TPeLMHbl OnpeaensitoT C TOYHOCTbI0 A0 0.2 MM.

Ha pucyHke 3 npuBefieHbl 06n1acTu pa3pyLleHuss Ha nonepeyHoM ceyeHun obpasua nocne paspylie-
HWSI NO LLEeHTPasIbHON NNHUN OTBEPCTUS.
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1- ncxopHas TpewwHa (rnagkas); 2 - MeaneHHoe paspylueHve (Lepoxosatas); 3 - 6bICTpoe paspylueHue (rnagkas Ha
HEOPUEHTMPOBAHHOM CTEK/e, LiepoxoBaTasi Ha OPUEHTUPOBAHHOM CTEK/E)

PucyHok 3 - O6nactu paspyLlleHns Ha NonepeyHoM CeYeHUn No LeHTPasIbHOW NMHUN OTBEpPCTUS
4.1.6 O6paboTKka pe3ynbTaTtoB

4.1.6.1 ConpoTMBNEHNE PACNPOCTPAHEHWIO TPELLMH XapakTepusyeTcs KO3EULMEHTOM MPOYHOCTM
npu paspywerun (K dpakrtop), KOTOpbIi paccunTbiBaOT Mo opmyne

(€]
roe K (K daktop) - KosadhduLmeHT NpoYHoCTM Npy paspylieHnn. H mvu ;

P - paspywatowias Harpyska. H;

t- TonwmHa obpasua, MM;

= 3.141;

Y(2+Y4)
(2)
(2-Y2-Y4)-
rne Y=—, (3)
B

rae X - ANMHa TpelyHbl B Havane 6bICTPOro paspyLleHus, Mw;
Z - onpegensoT no Tabnuue 1
B - wwupuHa obpasua, Mm.

Tab6nuya 1- 3HaveHusa Z ansa onpegenenus K gakropa
Y 0 1 2 3 4 5 6 7 8 9
0.070 0.0352 0.0357 0.0362 0.0367 0.0372 0.0377 0.0382 0.0387 0.0392 0.0398
0.080 0.0403 0.0408 0.0413 0.0418 0.0423 0.0428 0.0433 0.0438 0.0443 0.0449
0.090 0.0454  0.0459 0.0464 0.0469 0.0474 0.0479 0.0485 0.0490 0.0495  0.0500
0.100 0.0505 0.0510 0.0515 00521 0.0526  0.0531 0.0536 0.0541  0.0546  0.0552
0.110 0.0557 0.0562 0.0567 0.0572 0.0578 0.0583 0.0588 0.0593 0.0598  0.0604
0.120 0.0609 0.0614 0.0619 0.0625 0.0630 0.0635 0.0640 0.0646 0.0654  0.0656
0.130 0.0661  0.0667 0.0672 0.0677 0.0683 0.0688 0.0693 0.0698 0.0704  0.0709
0.140 0.0714 0.0720 0.0725 0.0730 0.0736  0.0741 0.0746  0.0752 0.0757 0.0762



FOCT P 56499—2015

OKoHuaHue Ta6nuubl 1
Y 0 1 2 3 4 5 6 7 8 9

0.150 0.0768 0.0773  0.0778 0.0784 0.0789  0.0795 0.0800  0.0805 0.0811 0.0816
0.160 0,0822 0.0827 0.0833 0.0838 0.0843  0.0849 0.0854 0.0860 0.0865 0.0871
0.170 0.0876 0.0882 0,0887 0.0893 0.0898  0.0904 0.0909  0.0915 0.0920 0.0926
0.180 0.0931 0.0937 0.0942 0.0948 0.0953  0.0959 0.0965  0.0970 0.0976 0.0982
0.190 0,0987 0.0993 0,0998 0.1004 0.1010  0.1015 0.1021 0.1027 0.1032 0.1038
0.200 0.1044 0.1049 0.1055 0.1061 0.1067  0.1072 0.1078  0.1084 0.1090 0.1095
0.210 0.1101 0.1107 0.1113 0.1119 0.1124 0.1130 0.1136 0.1142 0.1148 0.1154
0.220 0.1159 0.1165 0.1171 0.1177 0.1183  0.1189 0.1195 0.1201 0.1207 0.1213
0.230 0.1219 0.1225 0.1231 0.1237 0.1243 0.1249 0.1255 0.1261 0.1267 0.1273
0.240 0.1279 0.1285 0.1291 0.1297 0.1303  0.1309 0.1315 0.1321 0.1328 0.1334
0.250 0.1340 0.1346 0.1352 01359 0.1365 0.1371 0.1377 0.1384 0.1390 0.1396
0.260 0.1402 0.1409 0.1415 0.1421 0.1428 0.1434 0.1440  0.1447 0.1453 0.1460
0.270 0.1466 0.1472 0.1479 0.1485 0.1492 0.1498 0.1505 0.1511 0.1518 0.1524
0.280 0.1531 0.1538 0.1544 0.1551 0.1557 0.1564 0.1571 0.1577 0.1584 0.1594
0.290 0.1597 0.1604 0.1611 0.1617 0.1623  0.1630 0.1637 0.1644 0.1651 0.1658
0.300 0.1665 0.1672 0.1679 0.1686 0.1693  0.1700 0.1707 0.1714 0.1721 0.1728
0.310 0.1735 0.1742 0.1749 0.1756 0.1763 0.1771 0.1778 0.1785 0.1792 0.1799
0.320 0.1807 0.1814 0.1821 0.1828 0.1836  0.1843 0.1850  0.1858 0.1865 0.1873
0.330 0.1880  0.1887 0.1895 0.1902 0.1910 0.1917 0.1925 0.1933 0.1940 0.1948
0.340 0.1955 0.1963 0.1971 0.1979 0.1986  0.1994 0,2002  0.2010 0.2017 0.2025
0.350 0.2033 0.2041 0.2049 0.2057 0,2065  0.2073 0.2081 0.2089 0.2097 0.2105
0.360 0.2113 0.2121 0.2129 0.2138 0,2146  0,2154 0.2162 0.2171 0.2179 0.2187
0.370 0.2196 0.2204 0.2213 0.2221 0,2230 0.2238 0.2247 0.2255 0.2264 0.2273
0.380 0.2281 0.2290 0.2299 0.2307 0,2316  0.2325 0.2334 0.2343 0.2352 0.2361
0.390 0.2370 0.2379 0.2388 0.2397 0,2406 0.2415 0.2424 0.2433 0.2443 0.2452
0.400 0.2461 0.2470 0.2479 0.2488 0.2497 0.2506 0.2515 0.2524 0.2533 0.2541
0.410 0.2550  0.2559 0.2568 0.2577 0,2586  0.2595 0.2604 0.2613 0.2622 0.2631
0.420 0.2641

MpumeyvaHune - [na onpefeneHns 3HavyeHns Z no Tabnuue 1 HaxoAaT CTPOKY, B Hauyasie KOTOPOW ykasaHbl
nepsble LMGpbl MMELLErocs 3HavYeHns Y. 3aTeM B AaHHOW CTPOKE HaxXOAsT Ayeliky, COOTBETCTBYHOLLYIO CTONGLY, B 3a-
ro/I0BKE KOTOPOro ykasaHa TbICAYHAs YacTb MMelowerocs 3HaveHuss Y. Tak. Hanpumep, npu Y = X/B = 0,146
Z =0. 0746.

4.1.7 T1poTOKON UCNbITaHWA

MpOTOKON UCNbITAHUIA AO/KEH COAEPXaTb:

- CCbI/IKY Ha HacTOALWWIA cTaHaapT;

- TMN MaTtepuana u TOLVWHY;

- HOMep napTuM N HOMep NINCTa, M3 KOTOPOro 6biNn B3ATbI 06pasLbl;

- KO3 pULMEHT NPOYHOCTU Npu paspywerHun K npu (23 £ 2) °C, H mm*

- K03hPMLUMEHT NPOYHOCTM Npun paspyweHun K npy (MuHyc 18 £ 1) aC, H mmn .

4.2 OnpepeneHue TepMUYECKO penakcaynu

4.2.1 CywHocTb MeToga

TepmMmuyeckyto penakcauuio onpefensaoT Ha OCHOBaHUM U3MEHEHUA AnamMeTpa OKPYXHOCTU, HaHeCeH-
HOli Ha o6paseL, Nocne ero HarpeBaHNsa 1 NocseayoLero oXnaxaeHus.

4.2.2 O6bopypoBaHue

4.2.2.1 Lnpkynb.

4.22.2 WTtaHreHumpkynb no FOCT 166 unv n3amepuTebHbIi MUKPOCKON C TOYHOCTbI U3MEPEHUS He
meHee 0.01 Mm.

4.2.2.3 TepMoLlKkad C UMpKynaumeid Bo3gyxa ¢ TOYHOCTbIO NOALEPXaHWSA U peryimpoBaHus Temnepa-

bl £ 1°C.

»P 4.2.2.4 NInct cnnukatHoro ctekna no NOCT P 54170 unun aHanorn4yHblin oas nogknagbiBaHus nog o6-
pasubl B TepmoLukady.

4.2.2.5 MNMpunbop An1a n3MepeHuss Temnepatypbl B LWkady ¢ TOYHOCTbIO + 1 °C.

4.2.2.6 Okcukartop no FOCT 25336 ¢ cunmkaresiem.

4.2.3 O6pa3subl 419 UCNbITAHW

M3 ncnbiTyemoro matepuana BbipesaloT ABa obpasua pasmepamu (75x1) * (75+1) mm. Ecnv TonwmnHa
UCMbITYEMOro Martepuana coctasnisieT 3 MM WU MeHee, ToJLWMHa 06pasLoB h Ao/MKHA PaBHATLCA TOMLWMHE

5
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matepuana. Ecnu TonwmHa uUcnbiTyemMoro marepuana 6onee 3 MM, TO €€ HYXHO YMEeHblWWUTb Ao
(3.0 £ 0.1) mm nyTeMm chpesepoBaHusa obpasuya c 04HON CTOPOHbI.

-*m h

PucyHok 4 - O6pasel, A/19 onpeaesieHns TepMUUYeckoit penakcauum

Ha kaxgom o6pasue C MNOMOLLbI LUPKyNs AO/MKHA ObiTb HaHeCeHa OKPYXHOCTb AuameTpoMm
(50 = 1) MM B COOTBETCTBUU C PUCYHKOM 4. TOALMHA IMHAN OKPYXXHOCTU He fos/hkHa npesblwartb 0.1 mM. Ha
obpasuax, nojseprabBLINXCA (DPEe3epOBaHMI0, OKPYXHOCTb A0/MKHa ObiTb HaHeceHa Ha HeobpaboTaHHON
CTOpOHe.

4.2.4 MoaroToBka 06pasL,oB A4NA UCNbITAHUNA

Mepepn ncnbliTaHMAMK 06pasLbl BbICyLLIMBAKT B TepMmolkady npy Temnepatype (80+2) °C B TeueHue
(96+1) 4y, 3aTemM oxnaxgalT A0 KOMHATHON TemnepaTtypbl B 3KCukaTtope Haj cuiukarenem. Ecnu nocne
OXNAXAEHUSA UCTbITAHNA NPOBECTUN HEBO3MOXHO, 06pasLbl XPaHAT B dKCUKATOPe Haf cuiukarenem BnaoTb
[0 NMPOBEAEHUS UCTbITAHWIA.

4.2.5 MNpoBeaeHve ucnbiTaHni

[lo npoBefeHNs UCMbITaHUA AnamMeTpbl OKPYXHOCTM A 1 B (pUcyHOK 4) M3MepsloT C TOYHOCTbIO A0
0.1 mm. O6pasLbl, NOArOTOB/IEHHbIE B COOTBETCTBUN C 4.2.3. KNafyT Ha JICT CUVKATHOrO cTekia u nome-
watT Ha (24+1) 4 B Tepmowkad npu Temneparype 110 °C. 3atem obpasLbl OX1aXAal0T B IKCUKATOPE Haj,
cunvkarenem 40 KOMHaTHOW TemnepaTtypbl M BblLEPXMBAOT Npu 3TOW Temnepatype B TeueHue 3 4. [ua-
MeTPbl OKPY>XXHOCTU A 1 B NOBTOPHO M3MePSIOT C TOYHOCTbIO A0 0.1 MM 1 0603HavaloT Kak [Ho v 61o.

Te e camble 06pasLbl aHa/I0rMYHBIM 06pa3oM MoMeLwalT Ha (24 + 1) u B TepmoLUKad npu Temnepa-
Type 145 °C. oxnaxpatT A0 KOMHATHOlM TeMnepaTypbl, BblAEPXUBAKOT Npu 3TOl TeMnepaType B TeueHue 3
4. BHOBb U3MepAIoT. [oslyYeHHble 3Ha4YeHUs fuamMeTpoB OKPYXXHOCTU A 1 B 0603HavaloT kak Aw 1 Bus-

4.2.6 ObpaboTka pe3ynbTaTtoB

4.26.1 Tepmunueckyto penakcauuio R,, %. kaxgoro obpasua npu Temnepartype t paccumtbiBalOT Mo
dopmyne

4

roe A - UCXOAHbIi AuameTp, MM:
A, -avameTp A nocsie HarpesaHus 40 TeMnepaTypbl t. MM;
B - UCXOAHbLIA AuameTp, MMm;
B, - AvameTp B nocne HarpeBaHusi 4o TemnepaTypbl t. MM.
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4.2.7 T1poTOKOM UCNbITAHU

MpoTokon nucnbiTaHWii AO/MKEH coAepxaTb:

- CCbIJIKy Ha HACTOSILLUIA cTaHaapT;

- TMN MaTtepuana v TONWUHY;

- HOMep napTun N HOMep N1CTa, U3 KOTOPOro 6bi/n BbipesaHbl 06pasLbl;

- 3HaYeHUss TepMUYECKO penakcaumm /?uo 1 Rus, BbipaXXeHHblE B MpOLEHTax (CpegHvue n UHAUBUAY-
aNbHble 3HaYeHUA 415 Kax4oro obpasua);

- 3annck 0 N6bIX NCKaXEHUsAX 06pasLoB, NPornbée NN HeOAHOPOAHOM COKpaLLEeHNN.

4.3 OnpegeneHne cepebpocTonkocTm

4.3.1 CywHoCTb MeToAa

CepebpocToiikocTb 06pa3LoB onpesensoT No OTCYTCTBUIO pacTpecKMBaHUS OpraHMYeckoro crekna
nocsie BO3AEeNCTBUA Ha HEro 130MponuIoBOro cnupTa 1 onpefesieHHoR Harpysky, 3aBucsLLeil OT HOMUHasb-
HOro NOBEPXHOCTHOIO HanpshkeHus maTtepuana.

4.3.2 ObopynoBaHue, peakTuBbl, MaTepuanbl

4.3.2.1 YCTpPOICTBO A8 KOHCO/IbHOTO HarpyxeHus (pUcyHok 5).

4.3.2.2 T'py3sbl AN15 NOABELUNBAHNA B TOYKE HArpyXXeHWUsa 4715 co3faHna Tpebyemoro HanpsXxeHus.

4.3.2.3 WtaHreHumpkyns no rOCT 166.

4.3.2.4 CnupT M30MNpOnUoBLIA abcontoTuaMpoBaHHbIi no TOCT 9805.

4.3.2.5 bymara chunbTpoBasnbHasa no FOCT 12026.

4.3.3 O6pasubl 418 UCNbITAHWA

4.3.3.1 O6pa3ubl pasmepamy (175+1) * (25+1) * (6.0+0.5) Mm Bblpe3alT U3 /IUCTA, CPe3 KPOMKU
rnagko obpabarbiBaloT. MoBePXHOCTbL 06Pa3LLOB He fo/HKHA UMETb AedeKTOB.

4.3.3.2 Ecnu TonwuHa obpasua 6osiee 6 MM, TO €e HYXXHO yMeHbWwuTb A0 (6.0+£0.5) mm nytem dpe-
3epoBaHua obpasua c 04HON CTOPOHbI. McnbiTaHuio noaBepralT HeobpaboTaHHY CTOPOHY.

4.3.3.3 Ana nogselumBaHus rpysa B obpasue NpocBepsiMBaloT OTBEpCTME AMamMeTpom 6 MM Ha pac-
CTOAHMM 15 MM OT OAHOTO Kpas [0 LeHTpa 0TBEPCTUA MO LeHTpanbHol NnHuM obpasua (pucyHok 5).

4.3.4 NoproToBka 06pasyoB A8 UCTbITAHWNA

4.3.4.1 O6pasubl cBO60AHO NOABELIMBAKT B WKady C LUMPKYNAUWeRn BO3ayxa, BbiLEpXMBAOT npu
Temnepatype (75 £ 2) °C B Te4yeHue 16 4. 3atem o6pasuam JalT OCTbiTh O KOMHATHOW TemnepaTypbl 6e3
ob6aysa.

4.3.5 OnpegeneHve BeNNUYNHbI Harpysku

4.3.5.1 VI3MepsIoT WUPKHY U TOAWMHY 06pa3LoB, NOAroTOBAEHHbIX No 4.3.3.1, B TOYKe OMNOPbI C TOY-
HOCTbIO + 0.02 MMm.

= 2*1

A-6.0 *0.5

v

1- dmnbTpoBanbHas bymara; 2 - HanpaBneHve HabnaeHns 3a cepebpeHreM; 3 - MKCUPOBaHHas onopa; 4 - Touka
onopsbl: 5-MCTOYHKK cBeTa; 6 - dhy3; 7- obpasel 6e3 Harpysku

PucyHok 5- Cxema UCMbITaHUs 06pasLoB Ha cepebpoCToiiKocTb
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4.3.5.2 PaccuutbiBaloT Harpysky F, H no coopmyne

=zIA o
6L

rae o - MoOBEPXHOCTHOe HanpshkeHue, MMa;

B - u3MepeHHas wuprHa o6pasua, mMm;

A - n3MepeHHas ToNwuHa obpasua, MM;

L - paccTosiH/e OT TOYKM ONOpbl A0 TOUKU NPUSIOKEHUS Tpy3a, MU3MEPEHHOE C TOYHOCTbIO 40 0,1 MM,
MM.

MpumMmeuaHune - [OBEPXHOCTHOE HanpsHXKEHWE YKasblBalOT B HOPMATVBHOM AOKYMEHTE WM TeXHWYeCcKoi
[OKyMeHTaUuMn Ha UCMbITyeMblii MaTepuarn.

4.3.6 MNMpoBeaeHne UcnbiTaHN

4.3.6.1 O6pasubl ycTaHaBAMBAT Kak KOHCOMbHY0 6anky (PUCYHOK 5) U HarpyxarT rpysoMm B COOT-
BeTcTBMM C 4.3.5.2. VicnbiTaHma npoBOAAT npu TemnepaType (23+2) °C 1 OTHOCUTE/NIbHON BI&XHOCTU
(50£5)%.

4.3.6.2 Yepe3 10 MvH mocne NPUIOXKEHWS Tpy3a Ha HarpyXeHHblli obpaseL, HAHOCAT M30NPONUIOBbIN
cnupT (NponaHon-2) nocpeAcTBOM (huabTpoBasibHON Gymarn pasmepom 20 MM X 20 MM. NMOMELLEHHON Ha
NoBepXHOCTb 06pas3Lia B COOTBETCTBUMN C PUCYHKOM 5 1 NOAAEPXKMBAEMON BO BIQXHOM COCTOSHUN.

4.3.6.3 dunbTpoBasibHas bymara Aos/mkHa 6biTb yaaneHa 4vepe3 30 MuH, a obpasel, OCMOTpPeH Ha
Hanmume cepebpeHus.

4.3.6.4 Ha vcnbiTyeMoi NOBEPXHOCTU He AO/MKHO ObiTb cepebpeHus (rpynn TpewyuH), OTAeNbHbIMU
TpewmHamy cnegyeT npeHebpeyb.

KpaeBbiMU TpeLlrHamMmn MOXHO npeHebpeyb, ecnun nx AiHa He npesbliaeT 3 MM.

4.3.7 NMpoTOKON UCNbITAHUA

MpoTokon ucnbiTaHUA AOMKEH cofepxaTb;
CCbIJIKY Ha HaCTOSAILMIA CTaHAapT;
TMN mMatepuana,
- HOMep napTuu;
NOBEPXHOCTHOE HarnpsXeHue;
onuncaHne o6pasLoB nocsne UCnbiTaHUs,;
MHCOPMaL Mo 0 COOTBETCTBMM U/IM HECOOTBETCTBMM NOBEPXHOCTU o6pasua TpebosaHuam 4.3.6.4.

4.4  OnpejaeneHve MHERHOro TEPMUYECKOTO paclMpeHmns

4.4.1 CyuwHoOCTbL MeToga

NuHeiiHoe Tepmunyeckoe paclumpeHne ob6pasLoB onpeaesnalT nocne norpyxeHns obpasLos B TeN0-
BYIO XWUAKOCTHYIO BaHHy onpejesneHHoli Temnepartypbl. Ha 0OCHOBE MOMyYeHHbIX AaHHbIX BbIYMCASIOT cpes-
HUIT KO3 PULNEHT NTMHEAHOro TEPMUYECKOTO PacLUMpPEHHUS.

4.4.2 O6opypoBaHune

4.4.2.1 lnnaTtomeTp Tpy6uaTblil, N3rOTOBMEHHbIA M3 NIABNEHOrO0 KBapua, C TOYHOCTbIO U3MEepeHus
M3MEHEeHUs O/1VHbI B paccMaTprvBaeMoM TemnepaTypHoOM uHTepBasie He MeHee 2 %. He cnefyeT okasbiBaTb
Ha ob6pa3sel faBneHne 6onee yem 50 kMa Bo usbexaHve gedopMrpoBaHnsa NN caasnnBaHna obpasua.

4.4.2.2 WTaHreHunpkynb uudepbnatHblii unm Apyroin npnbop, No3BOASKLWNIA U3MEPATb U3MEHEHME
ONnHbl 06pasua ¢ TOYHOCTbI He MeHee 0.5 %.

4.4.2.3 Tennosas XWAKOCTHas BaHHa C YCTPONCTBOM A8 NepeMeLumBaHns, CNoCO6GHbIM  NOAAEePXHn-
BaTb 3aJaHHYl0 TeMmnepaTypy B npegenax = 0.2 °C.

4.4.3 O6pasubl 4Na UcnbiTaHWii

4.4.3.1 O6pasubl OTpe3alT WUan WTamMnyloT U3 NNCTOBOW 3aroToBkU. Topupbl obpasua fO/HKHbI ObITb
nepneHanKynspHbl K NPOAO/bHOW ocy 06pasua v 3aluLleHbl CTaslbHbIMU NAACTUHKAMW, NPUKPENIEHHBIMU K
HUM.

4.4.3.2 O6pasubl MOryT ObiTb KPYr/bIMW WA KBaApaTHbIMA B CEYEHWUW, OHWU AOSDKHbI /1Ierko BCTaB-
NATLCA BO BHELUHIOW TpybKy 6e3 60/1bLInX 3a30p0B.

4.4.3.3 inuHa o6pasya gomkHa 6biTb oT 50 4o 100 MM, OHa 3aBUCUT OT YyBCTBUTENbHOCTU Ludep-
61aTHOrO LUTAHrEeHLMPKYS, OXKWAAEMOro 3HAYEHUS NIMHEHOTo TePMUYECKOro pacluMpeHusi n Tpebyemoii
TOYHOCTHU.

4.4.4 TlogrotoBka 06pasuoB 415 UCNbITAHWUNA

Mepepn ncnbiTaHMAMKU 06pasybl KOHAMLMOHMPYT npu (23+2) °C 1 OTHOCUTENLHOWN BNaXHOCTU BO3AY-
xa (5015) % He mMeHee 48 u.

8
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4.4.5 NpoBeaeHne UcnbiTaHuit

4.45.1 KoathpuumeHT TePMUYECKOTO PacLUMPEHUss HEKOTOPbIX MaTepuasoB MOXET MEeHSATbCA focTa-
TOYHO pe3ko Npu onpejeneHHol Temnepartype. [ns ycTaHOBNEHUS 3ToW Temnepartypbl HEO6XO0AMMO U3Me-
pUTb KO3MULMEHT TEPMUYECKOTO paclUMpPeHns B Y3KMX TemnepaTypHbIX npegenax win onpegennTb CKO-
poCTb paclMpeHns BO BpemMsi paBHOMEPHOrO MOBbILWEHNSA TeMnepaTypbl obpasua. Ecnm Takaa nepexofHas
Temnepartypa ycTaHOB/IeHa, TO AuManasoH Temneparyp, B KOTOPOM WU3MepPSoT KO3MPULMEHT TEPMUYECKOTO
paclimpeHns, Heo6xo4MMO BblIOpaTh TakK. UTOObI NepexoaHble 06/1acTh He OblSIN BKIHOYEHbI.

MpepencHble MHTEpPBasIbI TEMNepaTyp AO/HKHbI ObITb COr/lacoBaHbl MEXAy 3aKa3uMkoM U U3rotosuTe-
nem.

4.4.5.2 TpoBeaeHNe UCNbITaHWi NPU HU3KUX TemnepaTypax

O6pasel, ycTaHaBNMBalOT B KBapLEBbI Tpy6uaThblii gunatomeTp (PUCYHOK 6). KOTOPbIA NomeLialT B
TEMN/I0BYI0 XWUAKOCTHYIO BaHHYy. TemnepaTypy BaHHbI NOAAEPXMBAIOT MPU CAMOM HU3KOM 3HAYEHUU, Mpu Ko-
TOPOM TpebyeTcs NPOBECTU M3MepPeHUs A0 TeX Mop. noka Temneparypa obpasua He [OCTUTHET Temnepary-
pbl BaHHbI. HeobxoAnMoe BpeMs AO/HKHO OblTb ONpeAesieHo NyTem npefBapuTesibHbiX M3MepeHuli Temne-
paTypbl BHYTpU aHasformyHoro obpasua.

PernctpupytoT nokasaHuss U3MeHeHus f/IMHbl o6pasua ¢ NoMOLbo Lndep6aaTHOro WTaHreHUnpKy-
na.

4.4.5.3 MpoBeaeHne UCMbITAHMIA NPU BbICOKMX Temnepartypax

[MoBTOPSAIOT BbllLeyKa3aHHble onepatmmn npu caMoii BbICOKON TemnepaType, Npu KOTOpPoi Heo6XxoAnMo
NpOBOAUTL U3MEPEHUA.

WcnbiTaHna npu Bcex Temnepartypax NPoBOAAT B MakCMMasibHO KOPOTKWUIA CPOK BO u3bexaHue mame-
HeHus hr3nyecknx cBOKCTB BO BPeMs A/IMTENBHOIO BO3AENCTBMA BbICOKAX W HU3KMX Temneparyp.

4.4.5.4 TIpoBepka U3MepeHuii

MosTOpsAOT onepauuu no 4.4.5.2 n 4.4.5.3. Ecnn uameHeHns 4/NHbI, Bbl3BaHHbIE HarpeBaHWem wunm
oxnaxaeHvem, otTnuyatotcsa 6onee yem Ha 10 % OT cpefiHero 3HayeHus, To B cOOTBeTCTBUM € 4.4.5.1 nonx-
Ha OblTb YCTAHOBMEHA W MO BO3MOXHOCTW yCTpaHeHa Mpu4YMHa WX pacxoxpeHus. B npoTvBHOM criyvae
OO/MKHbI 6bITh NPeAcTaBNeHbl pesyibTaTbl UIAMEPEHNIA B COOTBETCTBUM C 4.4.6.

4.4.6 O6paboTka pe3ynbTaToB

CpepgHuii koadhhrumeHT NuHeliHoro Tepmnyeckoro pacwupenns K, (°C)-1 BbluncnsaoT no popmynie

6
L AT ®)

rae AL - cpefHee 3HauyeHVe U3MEHEHUA OJ1MHbI NPU HAarpeBaHUU WU OXNTaXAEHUN, MM;
L- anuHa obpasua, nsmMepeHHas cpasy nocne ctagun KOHAULVOHUPOBAHUSA, MM;
AT - pa3HoCTb TemnepaTtyp, Npu KOTOPbLIX NPOBOAUAN UChbITaHUA. °C.
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T

1- cBapHOe coeAuHeHue; 2 - Wkana; 3 - peryImpoBoyHas BTyka; 4 - NpuUKpenseHHas K BHyTPeHHe Tpy6ke TOHkas
CTa/lbHas naacTviHa Uan BraB/ieHHas kBapLieBasi N1acTuHa; 5 - cTanbHas ckoba, CoeMHEHHasi C BHELLHeR TpyoKoi;
6- BHelLHAA kBapLieBas Tpy6ka AnameTpom 12.5 MM; 7- BHYTPEHHAS KBapLieBas TPybka, CKOMb3ALLas B HapyXHOM
Tpyoke; 8,10- TOHKaa cTasibHaa nnacTuHa, coeauHeHHas ¢ 06pasLoM; 9- MCMbITyeMblil o6pasel; 11- gatumk

PucyHok 6 - KBapueBblit Tpy6uaThlii gunatomeTp

4.4.7 TIpOTOKO/ UCNbITaHNA
[MpoTOKO UCNbITAHUA AO/HKEH cofepxarThb;
- CCbINIKY Ha HaCTOSALWWI CTaHAAPT;

10
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- TMN Matepuasna v TONWUHY;

- HOMep napTMn N HOMep NNCTa, U3 KOTOPOro Gbiv B3ATbI 06pasLbl;

- 3HaMeHus1 TemMnepartyp, Mexay KOTOPbIMU PaccunTbiBaOT KOIPMULNEHT NMMHENHOro TEPMUYECKOro
pacLumpeHus;

- cpefHuii KoadhPULMEHT NUHERHOro Tepmmnyeckoro pacwmpenus [(°C)-1;

- NOJIHOe onMcaHne Kakoro-1M6o HeobblYHOTO NOBEefEHNs, Takoro, HanpMmep, Kak pasHuua 6onee yem
Ha 10 % B M3MEPEHHbIX 3HAYEHUAX PaCLUVPEHUA U CXaTUA.

11
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YOK 678.744.335.027.98.017:006.354 OKC 83.140.20 NEQ

KntoueBble cnosa: OpPNEeHTMPOBaHHbIE aKpWioBble JINCTbI, aBUaLMOHHOE OCTekKNneHne, MeToabl ncnblTaHwmi
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