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Mpeancnoeue

1 PASPABOTAH AkumoHepHbiM obLecTBOM «POCCUACKMIA HAy4YHO-UCCNEeAOBaTENbCKUA  WHCTUTYT
«3nektpoHcTaHgapT» (AO «PHWUW «3nekTpoHcTaHaapT»)

2 BHECEH TexHuyeckum KomuTeToM No ctaHaapTusaumm TK 303 «3nekTpoHHaa KoMNoHeHTHasa basa,
MaTepuansl U obopygoBaHue»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom denepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynupoBaHnid u metponorum ot 28 oktabpa 2024 r. Ne 1545-ct

4 BBE[OEH BIMNEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwHa 2015 2. Ne 162-03 «O cmaHdapmuszayuu e Pocculickoll Pedepayuuy». MHpopmauus ob
u3MeHeHUsx K Hacmosuwemy cmaHdapmy nybnukyemcs 8 exe200HOM (N0 COCMOAHUI Ha 1 sHeapsa meKyuweao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 bruxaliweM 6bINyCKe eXeMeCsYyHO20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmbl». Coomeemcmeyrwas UHopmayud, yeedoMieHUe U MeKcmbl pasMewarmcs makxke 8
UHghopMayUuoHHOU cucmeme obue20 nofib3osaHus — Ha oghuyuansHoM calime @edepanbHo20 a2eHmMemaea
10 MEeXHU4YeCKOMY peayriuposaHuo U Memponozauu 8 cemu ViHmepHem (Www.rst.gov.ru)

© Odopmnenue. OIBY «MHCTUTYT cTaHgapTusauum», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

MATEPWAINbLI NONUMEPHLIE ANA 3AWWTLI M TEPMETU3ALUWKW NONYNPOBOOHUKOBbLIX
NPUBOPOB

MeTtopn onpegeneHWA BHYTPeHHUX MeXaHUYeCKUX Hal'IpH}KEHHﬁ

Polymer materials for protection and sealing of semiconductor devices. Method for determining internal mechanical
stresses

Data BeepeHuna — 2025—03—01

1 O6nacTtb NpUMeHeHnA

HacTosiwui cTaHgapT pacnpocTpaHseTca Ha MonuMepHble Matepuansl (qanee — matepuans), npu-
MeHsiemMble ANs 3alnThbl ¥ repMeTU3aLMn NonynpoBOAHUKOBbLIX NMPUBOPOB.

HacTosiwui ctaHgapT ycTaHaBnvBaeT MeTos OnpefeneHnsi BHYTPEHHUX MeXaHW4eCcKMX HanpsiKeHni B
maTepuane B guanasoHe (0—5) - 108 Ma npu Temneparype ot muryc 60 °C ao nnoc 200 °C.

HacTosawui cTaHgapT He pacnpocTpaHaeTcsl Ha aHU30TPOMHbIE MaTepuansl.

2 HopmaTuBHbIe CCbINKK

B HacTosflwem cTaHgapTe UCNONb30BaHbl HOPMATMBHLIE CChINMKW HA cnefylolue cTaH4apThl:

MOCT 12.1.004 Cuctema ctaHfapToB 6e3onacHocTu Tpyaa. MNMoxapHasa 6esonacHocTs. O6wme Tpebo-
BaHWA

OCT 12.2.003 Cwuctema crtaHgapToB ©OesonacHoctn Tpyaa. O6GopynoBaHWe nNpOW3BOACTBEHHOE.
Obwwne TpeboBaHua GezonacHOCTU

MOCT 12.3.019 Cuctema ctaHgapToB 6e3onacHOCTM Tpyaa. VcnbliTaHUsa 1 M3MepeHUst 3NeKTPUYEcKme.
O6wue TpeboraHua GesonacHOCTU

FOCT 12423 (ISO 291:2008) MNnacTmacchl. YcnoBus KOHOWLWOHUWPOBAHWS W WUCMbITAHUA 0BOpa3uoB
(npob)

FOCT 14359 lMnactmacckl. MeToabl MexaHn4Yecknx ucnbitTaHuin, ObLumne TpeboBaHWs

MOCT P 8.568 locynapcTBeHHasi cuctema obecnedeHus eguMHCTBa uaMepeHuid. ATTectaumns menbita-
TensHoro obopynoesaHusa. OCHOBHLIE NMOMNOXEHUS

MpumeyaHue— lNpy NONb30BaHUW HACTOALLMM CTaHAAPTOM LienecoobpazHo NPOBEPUTL AHCTBUE CCINOYHbIX
CTaH4apTOB B MH(OPMAaLVOHHOM cucTemMe obLLEero Nonb3oBaHWa — Ha oduLmansHoM cailTe defepanbHOro areHTCTea no
TEXHWYECKOMY PErYNUPOBaHMIO0 U METPOMOrvK B ceT VIHTEPHET UK No exerogHoMy MHGOpMaLMOHHOMY ykasartentio «Ha-
LMOHanbHbIE CTaHAaPTbI», KOTOPLIA oNybnuKoBaH No COCTOSHMIO Ha 1 AHBapsA TEKYLLEero roaa, U no BbiMycKaM eXeMecsy-
HOro MHGOPMALIMOHHOTO YKasaTensa «HauuoHanbHble cTaHAapThI» 3a TeKyLMiA rod. Ecnu 3aMeHeH CCbINoYHbIR CTaHAapT,
Ha KOTOpbIA JaHa HedaTMPOBaHHAs CCbIMKa, TO PEKOMEHAYETCS MCMONb30BaTh ASWCTBYIOLLYI BEPCUIO 3TOr0 CTaHdapTa
C YYETOM BCEX BHECEHHbLIX B JaHHYIO BEPCUIO M3MEHEHWA. ECNM 3aMEHEH CCbINOYHLIA CTaHAAPT, Ha KOTOpLIA AaHa AaTu-
poBaHHas CCbiMKa, TO PEKOMEHAYETCS UCMOMb30BaTh BEPCUI0 3TOMO CTaHAAPTa ¢ YKa3aHHbIM BhIle rooM YTBEPKAEHUS
(npuHsTUA). ECcnn nocne yTBEPXOEHWUS HACTOSALLEr0 CTaHAAPTa B CCbINIOYHbIA CTAHAAPT, HA KOTOPbLIA AaHa AaTMPOBaHHas
CCbINKa, BHECEHO M3MEHEHWE, 3aTparMBaloLLee NONOXKEHWE, Ha KOTOPOE AaHa CCbiNka, TO 3TO NONOXKEHVE PEKOMEHOYETCH
NPUMEHATL Be3 yyeTa AaHHOro M3MeHeHWs. ECnu cCbiNoYHbIA CTaHAapT OTMEHeEH 6e3 3aMeHbl, TO NONOXKEHUE, B KOTOPOM
[laHa CCbifka Ha Hero, peKOMeHAYeTCs NPUMEHSATEL B YaCTW, He 3aTparvBaloLLei 3Ty CCbINKY.

MapaHune ochbuumnansHoe
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3 TepMuHbI U onpepeneHun

B HacTosweM cTaHgapTe NpMMeHeHbl TepMUHbLI Mo [1], a Takke crnedywmue TePMUHBI C COOTBETCTBYHO-
LMMKU ONpeaeneHnsMu:

3.1 nonMMepHbLIM MaTepuan; nonuMep: SMNeKTPOU3OMALWOHHLIA MaTepuan, NpeacTaBnsoLWKMA co-
6ol BLICOKOMOINEKYNAPHOE coefuHeHne, MOMeKyrbl KOTOPOro cocTosAT U3 BOMbLWOro Yucna noBTOPSHLWMXCS
3BEHbLEB, COAepPKallKMX aToM yrnepoa v coeguHeHHbIX Mexay coboil B KonnyecTse, AOCTAaTOMHOM AN Npo-
ABMEHWS CBOWMCTB, KOTOPbIM OCTaeTCs MPakTUYeCcKN HEM3MEHHLIM Npy Ao6aBNeHU Unu yaaneHun ogHoro unm
HECKOMbKMUX COCTABHbIX 3BEHLEB.

3.2 mexaHu4yeckuMe cBoKcTBa: CBOWCTBA, XapakTepuayllne MNpyv 3a4aHHbiX BHELWHWX YCrOBUSX
(Temnepartypa, gaBneHve 1 T. 4.) cnocoBHOCTL AehopMUpOoBaTLCH (M3MEHATL NepBoHaYarnbHble pasMepbl U
dhopmy) 1 paspyliaTeCsa o AeWCTBMEM MPUNOXKEHHbLIX BHELLIHWX CUIT.

3.3 HanpsikeHue: YCNoBHOe HanpsbkeHue, onpegensiemMoe no OTHOLWEeHWI0 AeNCTBYIOLeN CUMbl K Uc-
XO[HOW NNoLaaM NnonepeyHoro ceyeHna obpasua.

4 O6wme TpebOBaAHUA K NPOBEAEHUID U3MEPEHNI

4.1 TpeboBaHUA K yCNOBUAM NpoBeAeHUA UIMEPEHUIA

3amepeHnst NpoBOAAT B HOPMarbHbIX KNMMMaTU4ECKUX YCIOBUAX, ecnu apyrue TpeboBaHMA He YCTaHOB-
NeHbl B CTaHAApTax U TeXHWYEeCKUX ycroBuax (TY) Ha KOHKpeTHble 13genns:

- Temneparypa Bo3gyxa — ot 15 °C go 35 °C;

- OTHOCUTENbLHAA BNaXHOCTb Bo3ayxa — oT 45 % no 80 %;

- aTMocdhepHoe gaeneHne — ot 86 go 106 klMa (o1 645 no 795 MM pT. CT.).

4.2 Tpe6oBaHUA K cpeacTBaM U3MEpPEHUs1 U BCNoMoraTenbHOMY 060pyAoBaHUIO

4.2.1 Bce ucnonb3syemble CPeACTBa U3MEepPeHniil JoMKHbl ObiTb MOBEPEHbl B COOTBETCTBUM C [2].

4.2.2 WcneiTaTtensHoe obopynoBaHue JomkHO BbITe atrectoBaHo B cooteetcTBun ¢ TOCT P 8.568.
[nanasoH U3MepeHui, TUMbl U TOYHOCTbL CPEACTB U3MEPEHUI, @ TAKXKe XapakTepPUCTUKM UCNbITaTeNbLHOro 06o-
pyLOBAHUS U COCTAB BCMOMOTaTenbHbIX YCTPOWCTB ycTaHaBnumeawT B TY.

5 TpeboBaHuA 6e3onacHOCTU

5.1 B uensx obecnevyeHusa Ge3onacHoCTH Tpyaa npu onpefeneHni BHYTPEeHHUX MexaHMUecKkux Hanps-
*eHul B Mmatepuane k pabote gonyckatoTcs nuua, obydeHHble npaeBunam no anektTpobesonacHocTw, npo-
WwenlWne MHCTPYKTaX No akcnnyaTtauumu obopyaoBaHus, M3ydnBLLIME Mephl NMEPBOM MOMOLLN MPU OXOorax v no-
paKeHUsAX NeKTPUYECKUM TOKOM.

5.2 Mpu BLINONHEHWUN U3MepeHuid 06opyaoBaHWe AOMKHO COOTBETCTBORATEL 061WMnM TpeboeaHuam Gea-
onacHocTu B cooTteeTcTBUK ¢ TOCT 12.2.003.

5.3 lNpw BLINOMHEHUM SMNEKTPUYECKUX N3MEPEHWUA OOM¥Hbl ObiThb cobnogeHsl 06ume TpeGosaHua Ges-
onacHocTu B cooTteeTcTBUK ¢ FTOCT 12.3.019.

5.4 O6wue TpeboBaHUs noxapHoi BesonacHOCTU pabounx NMOMELLEHWUA NpKM NPOBEAEHUM U3MEPEeHUN
OOMXKHbI cooTBeTcTBOBaThL TpeboBaHuam MOCT 12.1.004.

6 MpuHUMN U YyCNOBUA UCNbITAHUN

6.1 OnpepeneHve BHYTPEHHWX MEeXaHW4YeCKUX HanpskeHW NpoBOAAT HAa MakeTHbIXx obpasuax (oa-
nee — obpa3suax), npeacTaensowmMx cobol nccnegyemblii Matepian co BCTPOEHHBIM MONYyNpoBOAHWKOBBIM
TEH30METPOM.

6.2 3Ha4eHWe BHYTPEHHUX MEeXaHW4YeCcKUX HanpsikKeHWi onpedensioT No U3MEHEHWUID 3MeKTPUHEecKoro
CONPOTMBMNEHWSA MOMYNPOBOAHUKOBOTO TEH30METPA NOA ASACTBMEM MEeXaHWYEeCKWX HanpskeHWA, BOIHMKA-
LWKX B MaTepuane B NpoLEcce OTBEPXKAEHWUS UMK NPU U3MEHEHUW TEMMNEPAaTYpLI.

6.3 CKkopoCTb U3MEHEHWA TeMnepaTypbl 06pasLua Nnpyu NpoBeaeHnn UCNbITaHMiA gomkHa 6eiTe ot 0,5 go
2 °C/MUH.

2
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7 AnnapaTtypa v cpeacTtBa U3MepeHuun

7.1 NamepeHWsa BHYTPEHHUX MeXaHUYeCKUX HanpsKeHUn cnefyeT NPpoBOAUTE HA YCTaHOBKe, BKMOYAl0-
el n3MepuTens CONMPOTUBNEHWUS, TEPMOKPUOKaAMepPY U YCTPONCTBO NSl U3MepeHns TeMnepaTypel 0bpa3sua.

7.2 NamepuTens CONpoTMBIEHUs O0MmKeH obecneymBatk UamMepeHmne arnekTpPUYecKoro ConpoTUBNEHNUS
nonynpoBOAHUKOBOrO TeH30MeTpa Ha NOCTOSAHHOM UMW NepemeHHOM Toke YyactoTon oT 50 go 1000 Ny ¢ no-
rpellHoCTLI0 B Npeaenax +0,2 %.

7.3 Tok 4yepes TEH30METp NpU M3MEpPEHNU CONPOTUBIEHUSA HE JomKeH npeBbiwate 10 MA.

7.4 Tepmokprnokamepa gomkHa obecneyvBaTh BO3MOXHOCTE M3MEHEHUNA TeMnepaTypbl 0bpa3Lua B uH-
Tepeane oT muHyc 60 °C go nntoc 200 °C co ckopocTei nameHeHusa Temnepatypsl oT 0,5 o 2 °C/mMuH.

7.5 YcTpoicTBO ANs M3aMepeHus TemnepaTypbl obpasua JomKkHO obecnevmBaTh NOrPELLHOCTL N3Mepe-
HUA B Nnpepenax +1 °C.

7.6 YCTpONCTBO AN U3MepeHUsa NUHerHbIX pasMepoB 00pasuoB — ¢ MOrpellHoCTL0 He bonee 2,5 %.

8 lMNMopgroroBka u npoBegeHMUe UCMbITAHUNA

8.1 Mopsagok otbopa, cnocob 1 pexnm M3roToBneHuss 00pa3LoB JomKeH ObiTh yKasaH B cTaHgapTax
unu TY Ha maTepuar.

8.2 Kaxpgbim obpasey OOMKEH MMETb BCTPOEHHBLIM MOMNYyNpoOBOAHWMKOBLIA TeHaoMeTp Tuna KTO7A vunn
KTO2A c onpefeneHHOn 3aBUCUMOCTbLIO 3NEKTPUHECKOro CONPOTUBIEHUS OT TemnepaTypbl. TeH3oMeTp Aon-
KEH NOMeLLaTbCs Ha NpoJonbHON ock obpasua.

8.3 O6pasubl ANs UCNBITAHWSA SOIBKHBI MMETb NPAMOYTONbHYK hopMy ANUHOK OT 17 Ao 20 MM, wupn-
HOW oT 4 no 5 mm, BbicoTol oT 0,8 go 1,2 MMm.

8.4 KonwuuyectBo 06pa3suoB 4ns UCNbITAHUS OOMKHO ObiTb HE MeHee Tpex.

8.5 TMNoBepxHocTb 0bpasua gomkHa 6biTe pOBHOW, MafKon, He UMETL PAKOBWH, TPELLWH 1 APYruxX BUAK-
MbiX AedeKToB.

8.6 MNepen npoBegeHWeM UcnbITaHWs 0Bpaslbl KOHOWLUMOHWMPYOT B COOTBETCTBUMM C TpeboBaHMAMM,
yKasaHHbIMW B cTaHgapTte unu TY Ha maTtepuan. [pu oTCyTCTBMM TakMx yKasaHuin 06pasubl KOHGWLMOHNPYOT
no FOCT 12423.

8.7 WamepuTenbHble Npubopbl NOAroTaBIMBatoT K paboTe B COOTBETCTBUM C TPeDOBaHUAMM MHCTPYKLIMM
no aKcnnyaTawlmu.

8.8 WcneiTyemblie 06pasiubl NoMeLLanT B TEPMOKPUOKaMeEPY W YCTaHABMMBAKT Tpebyembln pexum: Ha-
rPEB UMW OXNaxOeHME.

8.9 lMNpoBoOAT M3MepeHWe 3NeKTPUYECKOro COMPOTUBIIEHUA BCTPOEHHOIO B MaTepuwan TeH3oMeTpa B
3aflaHHOM JuanasoHe TeMnepaTyp.

Mpy GUCKPETHOM M3MEPEHWM BPEMS CHATUA NMOKa3aHui n3MepuTens conpoTueneHua — He Gonee 10 ¢
C MOMeHTa JocTuxkeHusa obpasLomM 3agaHHon TemMnepaTtyphbl.

9 O6paboTka pe3ynbTaToB UCMbITAHUN

9.1 MexaHuuyeckue HanpsxKeHUa B TeH3oMeTpe o, , [a onpegensoT no dhopmyne

Rs+—R I
GT = E B.T C.T -, (1)
RC.T S
roe E — MoAynb YNpyroctn matepuvana TeH3oMeTpa (I'IaCI'IOpTHbIe ,.'J,aHHbIe), Ma;
RE.T — COonpoTuBreHne BCTPOEHHOIO TeH30OMeTpa, OM;
R,; — conpoTtusneHne ceobogHoro TeHsometpa, Om;

S — ko3 ULUMEHT TEH304YBCTBMTENBHOCT TEH30METPa (MacnopTHbIE AAHHbLIE).
3HaveHus1 napameTpoB, NpuBeAeHHbIX B hopMyne (1), ycTaHaBnMBaloT Npy TemnepaTtype UCnbIiTaHus.
9.2 BHyTpeHHUe MexaHW4YecKkue HanpsbkeHus B matepuane ., [1A, onpegensioT no dopmyrne

A
Ogn = Ot B (2)

BH’

rae o, — MexaHn4ecKne HanpsxeHuda B TEH30OMeTpe, Ma;

FT’ FO — nnowagb nonepe4vyHoro cevyeHns TeHaomMmeTpa (I'IaCI'IOpTHble ,El,aHHbIE) n oGpaau,a COOTBETCTBEHHO,
2
CM~.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 5/8

Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71749-2024


https://gostexpert.ru?utm_source=pdf&utm_medium=69393
https://gostexpert.ru/gost/gost-71749-2024?utm_source=pdf&utm_medium=69393&utm_term=page

FOCT P 71749—2024

10 lMNMokasaTtenu TOYHOCTU U3MEPEHUN

10.1 Cratuctuyeckyo obpaboTKy pe3ynsTaTtoB UCMbITAHWA M onpefeneHue OTHOCUTENbHOW OLMBKK
npoeogaT B cooTBetcTBUM ¢ TOCT 14359.

10.2 OTHOCMTENbHAsS NOrPeLHOCTb U3MEPEHWUST BHYTPEHHUX MEXaHUYeCKUX HanpsiXeHWin HaxoguTcs B
npepenax +5 % c BepoATHocTbO 0,95,

10.3 PeaynbTaTthl UCNbITAHWUK OQOPMASAIOT NPOTOKOMNOM, B KOTOPOM 3aMUChIBaIOT:

- HAUMEHOBaHWe MaTepuana v ero Mapky,;

- TUM NPUMEHSEMOro TEH30METPA;

- KONMMYECTBO UCMbITAHHbLIX 06PasLoB;

- pe3ynbTaThl UCNbITAHWUN;

- [aTy UcnblTaHui M 0603HavYeHne HaCcToALLEero cTaHaapTa.

[MpoToKoN noanuckisaeT UCNONHUTENb W UL, OTBETCTBEHHOE 3a NpoBedeHUe UCTbITaHUM.
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(1]

(2]

FOCT P 71749—2024

Bubnuorpadcun

PMIC29—2013 TlocypapcTBeHHas cuctema obecnedyeHuns eguHcTea uamepernuin. Metponorua. OcHOBHbIE TepMU-
Hbl U ONpedeneHns

Mpwkasz MunnpomTopra Poccum ot 31 uiona 2020 r. «O6 yTBepxaeHWW nopaaka NpoBeOeHUA NOBEPKA CPeacTB M3-
MepeHWid, TpeBoBaHUIA K 3HaKy NOBEPKW U COOEPKAHWUIO CBMAETENLCTB NOBEPKMN»
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YOK 621.385.2:006.354 OKC 83.080

Kntoueskle cnoea: MaTepuanbl opraHn4eckKue nolimMepHble, repmeTh3aund, 3alnTta, BHyTpeHHee MexaHu4e-
CKO€e HanpsaxXeHwe, MeTodbl onpegeneHns

TexHudeckuih pegaktop M.E. Yepenkosa
Koppektop M./. MNMepwuHa
KomneioTepHas Bepctka f1.A. Kpyzosol

CpaHo B Habop 31.10.2024. Tognucaxo B nedate 07.11.2024. ®dopmat 60%84%. [apHuTypa Apuan.
Ycn. ney. n. 0,93. Yuv.-u3n. n. 0,74.

[MoaroToBNEHO HA OCHOBE 3NEKTPOHHOW BEPCUM, NpeaoCcTaBneHHo paspaboTyMkoM cTaHaapTa

CozpgaHo B egUHUYHOM WUCnonHeHun B PIrBY «HCTUTYT cTaHgapTulaumms»
Onsa KoMnnekToBaHusa PegepansHoro MHQOPMAaUKWOHHOIO hoHAa CTaHAapToB,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru
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