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Mpeancnosune

1 NOArOTOBJIEH ABTOHOMHOI HEKOMMEPYECKO opraHnsaLmen «HayuHo-TEXHUYECKUIA LLEHTP CepTu-
hukaunm anekTpoobopygosaHmsa» «NCAMN» (AHO «HTLC3S «NC3M») Ha 0OCHOBE COGCTBEHHOIO NepeBoja Ha
PYCCKWIA 13bIK aHTNI0SI3bIYHOW BEPCUU CTaHA4APTa, YKa3aHHOro B MyHKTe 4

2 BHECEH TexHuyeckum komuTeTOoM no cTtaHgapTtusauum TK 452 «besonacHocTb ayavo-, BUAeEO-,
39M1EKTPOHHOI annapaTtypbl, 060pyA0BaHNS WHAOPMAaLMOHHBIX TEXHOMOTUA U TeNeKOMMYHUKaLWUOHHOIo
obopyaosaHusa»

3 YTBEPXJEH W BBEJEH B AENCTBWE [pukasom defepansHOro areHTCTBa Mo TeXHUYeckoMy
perynnpoBaHuto n MeTponoruu ot 12 oktabpsa 2017 r. Ne 1413-ct

4 HacToswwmii cTaHAapT AEHTMYEH MexayHapoAgHoMy ctaHgapTy M3K 62715-6-1:2014 «I'mbkue guc-
nneliHble ycTpolictBa. YacTb 6-1. MeToAbl NCMbITaHWII HA MexaHu4eckyt npoYHocTb» (IEC 62715-6-1:2014
«Flexible display devices — Part 6-1: Mechanical stress test methods». IDT).

Mpv NpMMEeHeHNN HaCTOSAILLLEro CTaHAapTa PpeEKOMeHAyeTCsA UCMO/1b30BaTh BMECTO CChI/IOYHbIX MeXAyHa-
pOAHbIX CTaHAAPTOB COOTBETCTBYIOLME MM HALMOHASIbHbIE Y MEXTOCyAapCTBEHHbIE CTaHAAapThl, CBEEHUS O
KOTOpPbIX MPUBEAEHbI B AOMOTHUTENIbHOM MpunoxeHun A

5 BBEJEH BIEPBbIE

MpaBuna npYMeHeHNs HacCToALWEero cTaHjapTa yCTaHOB/IEeHbl BCTaTbe 26 ®efepanbHOro 3akoHa
0T 29 nmioHa 2015 1. Ne 162-93 «O ctaHfapTusayum B Poccuiickoin degepaunn». MHcopmauns 06 nsmeHe-
HUAXK HacTosAlWeMy cTaHAapTy Ny6nKyeTCs B eXerogHom (No COCTOSAHUI0 Ha 1siHBapsA Tekyl,ero roga)
nHdopMaLunoHHoOMYKka3aTene «HauvoHanbHble cTaHAapTbl», a 0puLMaNbHBIA N0 KCT U3MEHEHW nnonpa-
BOK— B €XeMeCA4YHOM MHAOPMAaLMOHHOM yKasaTene «HauuoHanbHble cTaHgapToi» B cnyvae nepe-
cmoTpa (3aMeHbl) WA OTMEHbl HacToAWero crtaHjapTa COOTBeTCTBYylU,ee yBefomieHne byaer
onyb6/IMKOBaHO B GvKaillem BbIMYCKe eXeMeCsAYHOro MHAOopMaunoHHOro ykasatens «HauyuoHasbHble
cTaHfapTbl». CooTBeTcTBylOUWasa MHMOPMaLUsA, yBeAOMIEHNE W TeKCThbl pasMelialnTcsa Takxe B
NHOpPMaLMOHHONM cucTemMe 061 ero NobL30BaHNA — Ha omunanbHOM caliTe PegepanbHOro areHTcTBa
no TEXHUYECKOMY peryinpoBaHunio u metpoaorumeceTn MHTepHeT (Www.gost.ru)

© CraHpapTuHopm. 2017

HacTosiuii ctTaHgapT He MOXeT 6biTb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXUPOBAH U pac-
MpoCTpaHeH B kayecTBe 0huLManbHOro nsgaHus 6e3 paspellenns ®efepasbHOrO areHTCTBa No TEXHUYECKO-
MY perysimpoBaHuio 1 MeTposiorum
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BBegeHue K MexayHapoaHoOMYy cTaHaapTy

1) MexpayHapoaHas anekTpoTexHuyeckas komuceus (M3IK) siBnsetca mexayHapoaHol opraHusaumeii
no ctaHjapTusauun, o6befnHAIWEN BCe HaUWOHaNbHblE 3M1EKTPOTEXHUYECKME KOMUTETbI (HaunoHabHble
komuteTbl M3K). 3agava MOK — npoasmxeHne MexayHapogHoro coTpyAHMYecTBa BO BCeX Bonpocax, kacar-
L MXCs cTaHAapTU3aumMmn B 061acTv 3N1eKTPOTEXHWUKMN U 3NEKTPOHMKN. Pe3ynbTaTtom aToi paboThbl v BAONONHE-
HWe K Apyroii geatenbHocT MO3K fABnsieTcA usfjaHne MeXAyHapoAHbIX CTaHA4apTOB, TEXHUYECKMX
TpeboBaHuii, TEXHUYECKUX OTYETOB, My6/NYHO AOCTYMHbLIX TEXHUYECKX TpebosaHuii (PAS) n pykoBOoACTB
(B fanbHelweM umeHyembix «nybnukaumm MOK»). VX noaroToBka nopyyeHa TeXHWYECKUM KOMUTEeTaM.
No60i1 HaunoHanbHbIN KoMMTeT M3K. 3anHTepecoBaHHbIVi B 06 beKTe paCCMOTPEHUS, C KOTOPLIM UMEEeT Aeno,
MOXeT yyacTBOBaTb B NpeABapuTenbHON paboTe. MexayHapoaHble, NPaBUTE/IbCTBEHHbIE U HENPaBUTE b-
CTBEHHblE OpraHusauuu, coTpyaHuyawuwmne ¢ M3K. Takke NpuHMMalT yyacTue B 3Toi nogrotoske. M3IK
61113K0 cOTpyAHNYaeT ¢ MexayHapoAHOM opraHm3aumeli no ctaHgaptusauum (MCO) B COOTBETCTBUM C YCI10-
BUAMW, ONpeAeNIeHHbIMU CornalleHnem Mexay sTuMu ABYyMs opraHusaunsMmu.

2) B dopmanbHbIX pelueHunsax unm cornawenmax MK BbipaxxeHo NMonoXuTeIbHOE peLleHne TeXHUYec-
KMX BOMPOCOB, NPAKTUYECKN KOHCEHCYC Ha MeXAyHapoAHOM YpOBHE B COOTBETCTBYIOLMX 06/1aCTAX, TaK Kak
B COCTaBe KaXAoro TeXHMYeckoro komuteTa ecTb NpeAcTaBUTeNN OT HaUMOHa N bHbIX KOMUTETOB MOK.

3) My6nukaunm M3K npuHMMaloTCA HauMoHanbHbIMU komuTeTamn M3K B kayecTBe pekomMeHAauuid.
MpunoxeHbl MakcMMasnbHble YCUIns ANs T0ro, YTobbl rapaHTMPOBaTh NPaBU/IbHOCTb TEXHUYECKOro codepxa-
HuA ny6nukaunii MIK. ogHako M3K He MOXeT oTBeuyaTb 3a NopsgoK UX UCNOMb30BaHUSA UK 3a HEBEPHOEe
TOJIKOBaHME KOHEYHbIM No/1b30BaTes1eMm.

4) B uensax cogeinctsma MexayHapo4HON rapMoHM3aunn, HauMoHanbHble komuteTel MOK 065a3ytoTca
npUMeHATb Ny6ankaunm M3K B NX HALMOHaNbHbIX U PErMOHaNbHbIX My6MKauuax ¢ MakCMManbHON CTeNeHbIo
NPUGAMKEHNA K UCXOAHbIM. Jllobble pacxoxgeHns mexay nwboi nybnukaunelii MOK n cooTBeTcTByloLLEl
HaLMOHaNbHOW UK permoHanbHol ny6avkauneii 4OMXHO 6biTb YeTKO 0603HAUEHO B NOC/IEAHEN.

5) M3K He ycTaHaBnuBaeT npoueAypbl MapkMpoBKM 3HAKOM 0f06peHus 1 He 6epeT Ha cebs oTBeT-
CTBEHHOCTb 3a /1l060e 060pyAoBaHNe, 0 KOTOPOM 3aAB/AI0T, YUTO OHO cCOOTBETCTBYeT nybnunkauum MIK.

6) Bce nonb3oBaTtenu AO/MKHbI ObITb YBEPEHBI, YTO OHN UCNOL3YOT NOCNeAHee n3gaHue aToi ny6au-
Kauum.

7) M3Kwunu ero gnpekTopa, cnyxaliue Uam areHTbl, BKYas oTAeNbHbIX 3KCNepPTOB U Y1eHOoB ero Tex-
HWYECKNX KOMUTETOB U HaLMOHaNbHbIX KOMUTETOB MOK. He HeCYT HMKaKon OTBETCTBEHHOCTY 3a NPUYNHEHHbIE
TesecHble MOBPeXAeHUs, matepuanbHblili yuwepb nam gpyroe nospexgeHue nwboi npupoasl BoobLie, Kak
npsiMoe, Tak U KOCBEHHOE, WK 3a 3aTpartbl (BKIYas opuamyeckue c6opbl) U pacxodsl, npoucTtekawwme n3
ucnonb3oBaHusa nyb6nunkauun MIK. unu ee pasgenos, unu nob6oii gpyroii nyénvkaumm MIK.

8) CnepyeT 06paTuTb BHMMaHMe Ha HOPMAaTWBHbIE CCbIJIKW, yKa3aHHble B HACTOsLWEM cTaHgapTe.
Mcnonb3oBaHme CCbINIOYHbIX MEXAYHaPOAHbLIX CTaHAapTOB ABAETCA 06A3aTe/bHbIM A1 NPaBUILHOIO Npu-
MEHEeHUNS HacTOosLLero ctTaHaapTa.

9) Cnepgyet 06paTuTb BHUMaHWE Ha TO. YTO UMEEeTCS BEPOSATHOCTb TOT0, YTO HEKOTOPLIE U3 3/IEMEHTOB
HacTosLLero HeceT OTBETCTBEHHOCTM 3a AEHTUUKALMIO NTI06bIX TaKMX NaTEHTHbIX Npas.

M3K 62715-6-1 nOAroTOB/IEH TEXHUYECKMM komuTeToM 110 M3K «3nekTpoHHble AaucnieliHbie
yCTpoicTBa».

TeKCT HacTosLLero cTaHfapTa OCHOBaH Ha cneayoLnx oKyMeHTax.

MpoekT komMuTeTa Ana ronocoBaHua(COY) OTueT 0 ronocoBaHunmn

110/450/CDV 110/513/RVC

MosHyto MHhopMaL Mo 0 Fo/I0COBaHUK MO 0A06PEHUI0 HACTOSILLLETO CTaHAapTa MOXHO HalTK B OTYETE O
roiocoBaHuK, ykasaHHOM B NpVBEeAEHHOl Bbile Tabnuue.

HacTtoswas ny6nukaums paspabotaHa B cootTBeTcTBUY € AupektnBamu MCO/M3K, yacTb 2.

MepeueHb Bcex yacTeli ctaHAapToB cepun MK 62715 nog o06wum HavMMeHoBaHeM «Mbkue aucnnei-
Hble yCTpoiCcTBa» MOryT 6bITb HaliAeHbl Ha caiiTe MOK.

KomuTeT npuHAN pelleHne, YTO cofepxaHue HacTosWero ctaHjapTa ocTaHeTcs 6e3 U3MeHeHWn [o
KOHEYHOW gaTbl COXpaHeHus, ykasaHHoW Ha carite M3Kcagpecom http://webstore.iec.ch B gaHHbIX, kacarowmx-
CSl KOHKPETHOro cTaHAapTa. Ha aTo Bpemsi ctaHAapT 6yaeT

- NOATBEPXAEH 3aHOBO;

- aHHY/IMPOBaH;

- 3aMeHeH NepecMOTPEHHbIM U3AaHuemMm;

- U3MEHEH.
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HAUMOHANBbHBIN CTAHOLAPT POCCUWNCKOW @®EOLEPALUNU

MBKUE OVNCM/IENHBLIE YCTPOUCTBA
YacTb 6-1

MeTopAbl ncnbiTaHuii Ha MeXaHU4YeCKy NMPOYHOCTb

Flexible display devices. Part 6-1. Mechanical stress test methods

fataBBegeHns — 2018—09—01

1 O6nactb NPUMeEHeHMUA

HacToawwuii cTaHgapT ycTaHaBnMBaeT CTaH4apTHble METOAbl UCMbITAHWA AR OLEHKA MeXaHW4ecKoWn
yCTOMYMBOCTN Mopynel rmbkux AucnieeB, K KOTOPbIM OTHOCATCSA, Hanpumep, XWUAKOKpUCTananyeckue
avncnnen (LC D), ancnnen Ha OCHOBE 3/1EKTPOHHOI 6ymaru nancnnen HaopraHmyeckmx ceetogmogax (OLED).

HacToawuii ctaHAapT No BO3MOXHOCTU YUUTbIBAET METOAbI MEXAHNYECKNX UCNbITaHUA, OTHOCALLNeCs
K MeXaHW4ecKoli NPOYHOCTHU.

2 HopmaTuBHbIE CCbIJIKN

B HacTosLweM cTaHAapTe UCMO/b30BaHa HOPMATUBHAA CCbiIka Ha creaylownii ctTaHgapT. Ana gaTupo-
BaHHOM CCbINIKU NPUMEHSAIOT TO/IbKO YKa3aHHOE U3aHne CChbIIOYHOTo cTaHaapTa.

IEC 62341-5:2009. Organic light emitting diode displays (OLED) — Part 5: Environmental testing
methods [Jucnneun Ha opraHnyeckux ceetognogax (OLED). YacTb 5. MeToabl KIMMaTUyeCcKUX NCMbITaHWI]

3 CraHpapTHble aTMOCEpPHbIE YC/I0BUSA

McnbiTaHnsa Jo/MKHbI NPOBOANUTLCSA MPU CTaHAAPTHLIX atMOCKepHbIX YCNOBUAX, YCTaHOBAEHHbIX 5.3
M3K 62341-5:2009, ecnv He yCTaHOB/IEHO MHOE MO COrNaLleHnto Mexay 3aka34ymkom 1 NoCcTaBLUKOM. LO/IXKHbI
NPUMEHATLCSA cneayolmne cTaHgapTHble aTMOCHEepPHbIe YCOBUS:

- Temnepartypa (25 + 5) °C:

- OTHOCUTEe/IbHas BNaXHOCTb 0T 45 % o 75 %:

- aTMocdepHoe faBneHue oT 86 go 106 kMa.

TemnepaTtypHble YCN0BUSA AO/KHbI PETMCTPUMPOBATLCA NPU NPOBEAEHUN BCEX BUA0B UCTbITAHWA, TakK Kak
TemnepaTypa SBNAeTCa KpUTMYECKMM NapameTpoM 418 yCTORUYMBOCTM KU3rnby v cBOpayMBaHunio BOTHOLLEHWN
KauecTBa n306paxeHns naHenw.

4 OueHKU — BU3yasibHas OLEHKa KayecTBa U306paXKeHus naHenm

WcnbiTyeMbiM 06pasLom Ao/mKeH GbITb MOAY/b ANCTIIESN, TaK KaK 3ak/lounTebHas OLeHKa f0/KHa npo-
N3BOAMTHCS HA OCHOBAaHMM OL,EHKMN Ka4eCTBa M306paxeHuns naHenu, Hanpumep, SpKOCTH, LBETHOCTK, OAHOPOA-
HOCTM, HAIMUUN NINHEWHBIX U TOYEYHbIX Ae(EKTOB. HanpshkeHne Npu U3rnbe MOXET Bbi3blBaTb yXyALIEeHWe
KauyecTBa nsobpaxeHus naHenu [1]—[9]. JonycTuMbIii KpUTUYECKNA paanyc n3rnba naHenn 3aBucuT OT npuMe-
HAEeMOCTN TMBKOro Aucnsies, No3aToMy TpebyeMblli KpUTUYeCcKMin paguyc usrmba B pasHbix cnyyasx 6yget
pasHbIM.

N3paHne opuynanbHoe
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5 MeToabl MCNbITAHWA MEXAHWYECKON NPOYHOCTHU

5.1 O6wwue NonoxeHus

PasHoobpasne opM rmbkux gucniees HaMHOro 60/blie MO CPaBHEHWUIO C HErMOKMMU AUCMIEAMU.
MoaToMy cyuiecTByeT 60/bLIOE pa3Hoo6pa3ne METOLOB UCMbITAHUA HA MEeXaHUYeCcKyt NPOYHOCTb, Hamnpu-
Mep, UCMNbITaHWe Ha LUKIMYECKNA NN Ha AnHaMUYeCcKniA n3rnb, ncnbiTaHNe Ha cTaTuyecknii U3rnb, ncnoitaHve
Ha cBOpauuBaHue (POI/IVHI), KOMOGMHMPOBAHHOE MEXaHN4YecKoe ncnbiTaHne UT. N. Bbi6op COOTBETCTBYOLMX
MEeTO0B MUCMNbITaHWA AO/MKEH OCHOBbLIBATLCA Ha TPebOBaHMAX B 3aBUCUMOCTU OT 06/1aCTU NPUMEHEHUS
avcnnees. NS KaXA0ro UCMbITAHUS HA MeXaHUYeCKyt MPOYHOCTb A0/MKHA GbITb YCTAHOB/IEHA COOTBETCTBY-
IoLas MeToauKa UCMbiTaHUs BMECTE C Pa3bACHEHNEM LM KaXXA0ro OTAENIbHOMO UCMbITaHUS.

5.2 VcnblTaHne Ha UMKINYecKnii nsrné

5.2.1 O6wme NnonoxeHns

HacTtoswas npoueaypa yctaHaBnuBaeT NopsAoK NPOBeAEHNA UCMbITaHWA 06pasLa Ha MexaHn4yeckyto
MPOYHOCTb NOCPELCTBOM BO3AENCTBIUA NOBTOPSIOLLEroCs U3rnba.

5.2.2 Uenb

Lienb faHHOro ncnblTaHna — obecneyuntb CTaHAaPTHYHO NpoLeaypy A5 OLEeHKN YyCTORYMBOCTM TMGKOro
Avcnnes K BO34eiCTBUIO LIMKINYECKOro HanpshKeHns n3rnba, KoTopoe 06bI4HO MOXET BO3HUKATb NpW ero npu-
MeHeHUN. TMBOoYHbIe CBOCTBA MOTYT 3aTparvBaTtb HECKOJIbKO TUMOBbIX NapamMeTPOB XapakTepucTrk kavecTsa
n306paxeHuns naHenu gucnnes. TUNOBblE NapaMeTpbl Ka4eCcTBa N306PAXKEHUS NaHeNV AUcnaes MOryT BK/O-
yaTb SIPKOCTb, LBETHOCTb, OJHOPOAHOCTb, HANIMYNE NINHERHBIX Y TOYEUHbIX feDEKTOB.

5.2.3 WcnbiTaTenbHble yCTpoOcTBa

O6opyfoBaHve AN UCMbITAHWA Ha LUKAUYECKUIA N3rMG BKIIOYAET 3aXKUM 419 YAepXaHUa UCNbITYyeMoro
o6pasua, NoABWMXHYI YacTb A9 NepeEMELLEHNS Bepe-Hasag v CUCTeMY YyNpaB/ieHUs, PeryimpyroLLyto Konu-
4YeCTBO LMK/0B M3rnba, ANNHY NepeMeLLeHNs U CKOPOCTb NepeMeLLeHNs Npu UcnbiTaHnW. Bo Bpems ncnbltaHus
o6paseL, ,o/MKeH GbITb HAleXHO 3aKPENEH B 3aXBaTHOI YacTu 3axnMa. HekoTopble CyLLecTBYOLME YCTAHOB-
KW ONS WCMbITAHUSA Ha UMKIUYECKUA u3rmb npmeefeHbl Ha pucyHke 1 [4J. [7], [10]. Mpu ucnbiTaHMAaX MOXeT
ncnonb3oBaTbes 0boe ncnoiTatenbHoe 060pyAoBaHNe, KOTopoe obecneymBaeT NPU UCMbITAHUM Ha U3TMG
MOCTOSIHHbIN pagnyc usrnba (r), paBHbI paguycy cTepxHs. BosgelicTBue Ha o6paseLl, HanpsxeHus naruéanpo-
NCXOAWUT MpW ero nepemelleHnn Hasag v Bnepeg [pucyHok 1 a)] uam npu ero crubanun n pasrubaHun
[pucyHok 1 b)].

CrtepxeHb [laHenb 3axum

a)

PucyHok 1 — YcTpoiicTBa A1 PA3/INUYHbIX UCMbITAHWIA Ha LLUKINYECKNI N3rn6
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5.2.4 Tlpouepypa ucnbiTaHUA

McnblTaHue Ha LMKNMYecKnii n3rnb AoMKHO BbINOMHATLCS MyTEM UCNOb30BaHWA NOBTOPSAIOLLErOCH BU-
XEHUA NS PEerynspHoro nepemMeLLeHust Mexay AByMs ToUkammn Uan iBYMsi COCTOSIHUAIMU (COrHYTOE COCTOsSIHMEe
1 pasorHyToe CocTosHMe). 1N Kax4oro ncnbiTaHns A0/MKHbI 6bITb ONpeAesieHbl: CKOPOCTb ABMXEHNS, pagnyc
n3rnba 1 KONMYeCcTBO LMKIOB M3rM60B, NOTOMY UYTO XapakTepuMCTUKM KayecTBa oTobpaxaemoro Ha mogyne
n3006paxeHns MOryT 3aBUCeTb OT 3TUX NapamMeTpoB. [Jo/MKHO ObITb yKa3zaHo HanpasneHne, B KOTOPOM yCTaHaB-
NBAaKT /IMLEBYH0 NOBEPXHOCTbL 06pasua, Hanpumep /MLEeBOli NOBEPXHOCTbLI BBEPX UM BHM3. Hanpumep,
[OJDKHBI BbITb BbIGPAHbI YCNOBUSA U3 NPUBEAEHHbIX HUXE:

- paguyc n3rnba, r: 20.10. 5.3.2.1,0.5,0.2,0.1 mm:

- nepuoj BpeMeHu Ha ofuH crné nuHtepsan, t:0.5,1,2. 3.5.10 c.

Ecnv npy ucnbiTaHUM NPUMEHSANINCH YCNOBUSA, OT/IMYHbIE OT TEX. YTO NPUBEAEHbI BbIllE, BCE YC/0BUS
[O/MKHbI 6bITb YKa3aHbl B MPOTOKO/E UCMbITAHWA.

5.3 VcnblTaHue Ha cTaTu4eckuii n3rné

5.3.1 O6wume nonoxeHms

HacTtosiwee ucnbiTaHne Havbonee MOAXOAUT AN OLEHKM TMOOYHbIX KayecTB FMOKOro AMCh/IeinHoro
yCTpoOiicTBa NOCPELCTBOM M3MEPEHUS €0 XapakTepPUCTUKK nocse npebbiBaHWs B COTHYTOM COCTOSIHUM B Teve-
H/e onpefenieHHoro nepuoja BpemeHun. Kaxablii obpasel, HaX04MTCSA B COTHYTOM COCTOSIHUM Mpu cpuKCnpo-
BaHHOM paanyce n3rnba B Te4eHWe Kakoro-n1nbo nepnuoaa BpEMeEHN.

5.3.2 Uenb

HacTosiwee ncnbiTaHne obecneymBaeT CTaHAAPTHYIO Npoueaypy OLEHKM TMBOUYHbIX KauyecTB rMoKoro
AncnneiiHoro ycTpoicTea nNpu NOCTOSIHHOM BO34EWCTBUU HaMNPsHKEHWM B TEUEHUE ONpejenieHHoro nepuoga
BpemeHu. Kaxapllii obpasel nsrnbatT npu hrkCMpoBaHHOM paanyce n3rnba B TeUeHne KOHTPO/IbHOro Nepro-
[a BpemeHu.

5.3.3 WcnbiTaTenbHble ycTpolicTea

Bo BpeMs ucnbiTaHWs KOpnyc ANCNIEAHON NaHenun f0MXeH NA0OTHO NpuaeraTe K NOBEPXHOCTU UCMbITa-
TesbHOro 060pyf0BaHnsA, Npy 3TOM UCMbITaTeslbHoe 060pyAoBaHMe AO/HKHO UMETb OKpYrayto hopmy C onpe-
[JeneHHbIM paguycoM, Kak nokasaHo Ha pucyHke 2. O6pasel fo/mKeH 6biTb M30THYT NPy (OMKCUPOBAHHOM
paguyce nsrnba Ha nepuog BpeMeHu. Bo Bpems ncnbiTaHus cnefyeT akkypaTHO obpaliaTtbesi ¢ rMokoli neyart-
Holi cxemoit (FPC) n gpaiiBepoM, 4YTOObl He Bbi3BaTb UX NMOBPEXAEHMS Npy n3rnbe. MeTog yina Ha niaeHke
(COF) siBnsieTca npeAnoyvTMTENbHbIM, YTOObI N36€eXaTb BO3HVKHOBEHMS NOBPEXAEHWS NPU U3rnbe Ha UHTer-
panbHOl cxeme gpaisepa BO BPEMS UCMbITAHWA Ha U3rmb.

PWUCYHOK 2 — YCTPOMCTBO A UCMbITAHWUSA HA CTATUYECKNI N3rn6

5.3.4 lMpoueaypa ucnbiTaHns

CTaTnyeckoe BpeMeHHOe UCMbITaHWe Ha M3rnb JO/MKHO BbINOMHATLCA NPU UKCUPOBAHHOM pajunyce
n3rnba B TeUeHne onpeAeneHHoro neproaa BpemeHu. s Kaxgoro ucnbITaHns fOo/MKHbI 6bITb yKa3aHbl paguyc
n3rnbaun nepuoa BpemMeHun, Tak Kak ctatnyeckmne rmboyHble KayecTBa BAnAKLLMNE Ha XapakKTepUCTUKM KavecTBa
1306paxeHns naHenu AUcnsies MoryT 3aBuceTb OT paguyca n3rnéa u neprosa BpeMeHMU.

5.4 WcnblTaHne Ha KOMOBUHNPOBAaHHbIW M3rn6

5.4.1 O6wue NnonoxeHns

HacTosiee ucnbiTaHne NPUMEHSIIOT AJ151 OLLeHKV BO3AENCTBUS HA XapaKTepUCTUKU kKayecTBa n3obpaxe-
HUSI NaHenu Aucniest ABYX COBOKYMHbIX BUAOB F'MGOYHbIX KauyecTB (LMKINYECKOro rMGOYHOro KayecTsa u cTa-
TUYECKoro TrMGOYHOro KauecTBa (pUcyHok 3)] rM6KOro AMCn/eiHoro ycTpoiicTBa Mocne ero XpaHeHus
(npe6biBaHNA) B M30THYTOIN hopme B TEUEHWE ONPeae/IEHHOr0 NepuoAa BPEMEH 1 AasbHeWero npoxoxae-
HUS1 YC/TOBUS LUKNMYECKOTO 13rnba B TeUeHMe onpesesieHHoro neprnoaa BpeMeHu B peasibHoli cpesie Nenosb-
30BaHus.
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5.4.2 Uenb

Lienb faHHOro ncnblTaHna — o6ecneynTb CTaHAAPTHYIO NpoLeaypy 415 OLEHKN COBOKYMHbIX TMOOYHbIX
CBOWCTB NPU LUKINYECKOM U3rnée n n3rnbe B TeHeHne NPoAo/MKUTENBHOIO BpeMeHn. HacTosee ucnsitaHme
mMofenvpyeT peasnbHyl cpefy WCMOMb30BaHUA U3AENUA, Korga naHeNb peasibHOro U3Aenus XpaHuTca B
WCKPVBIEHHOM, COTHYTOM WM CKPYYEHHOM COCTOSIHUM B TeYeHWe MPOAO/IKUTENbHOTO BPEMEHU MpU ero
MCNO/Ib30BaHUM UMW [10 ee pPa3BepTbIBaHNS.

5.4.3 WcnbiTaTenbHble ycTpoiicTea

Mpwn UcnbiTaHUM Ha KOMBUHMPOBAHHBIV M3rMG UCMOMb3YIOT TE Xe YCTPOICTBA, YTO U NPU UCMbITAHUM Ha
LMKIMYECKNIA N3rnb, CM. PUCYHOK 3. YNpaBnsaoLwmii MexaHu3m (KOHTpO//iep) yCcTpoicTBa f0/MKEH GbITh CNOCO-
6eH ocTaHaBNMBaTb MeXaHU3M, Korga o6paseL, Hax04MTCSA B M30THYTOM COCTOSIHUM B TEYEHME KaX/A0ro NoBTO-
pa uvkna.

5.4.4 TMpouepypa ucnoiTaHnA

Mpoueaypa NcnbiTaHUS Ha LMKIMYecknuii n3armé moauduumpoBaHa ¢ Lefbio BKIKYEHUS nay3bl perynmpy-
€MOW NPOAO/MHKNTENBHOCTY MEXAY KaXAblM NOBTOPOM LKA, Korga obpasel, ocTaeTcs B MOMHOCTLIO U30THY-
TOM cOCTOsIHUM [4]. Bca nocnefoBaTenbHOCTb UCNbITAHWS 1 BCe YC0BUSA UCMbITAHUA 415 4acTW UCTbITaHWUIA,
OTHOCALLUXCS K NCNbITAHNIO HA LMKAUYECKUIA N3rM6, U ANA YaCTW UCTbITaHW, OTHOCSLLMXCA K CTaTU4ecKomy
U3rnéy, fOMKHbI GbITb 3aperncTpMpoBaHbl 415 06ecneyeHns BOCNPOU3BOAVMOCTY pe3ybTaToB.

CtepxeHb [MaHenb  3axum

c /\*C: /N\

Lunknnyecknii nsrné CraTuaectn nsmo
a)
MaHens 3axm
Linknuueckunii nsrné CTatuyeckuin n3rné
b)

PucyHok 3 — YcTpoiicTBa AN KOMGUHUPOBAHHbIX UCMNbITAHUIA HA U3TNG, COCTOALUX U3 UCNbITAHUIA
Ha LMKANYeCcKuii u ctatuyeckuit nsrné

5.5 WcnbiTaHne Ha cBoOpavmBaHue (POJSIINHT)

5.5.1 O6wume NnonoxeHns

HacTosiwee ncnbiTaHne Hanbonee NOAX0ANT 4151 OL,EHKN CBOMCTB CBOpayYnMBaebioCcTy rMbKoro gucnne-
HOro MoZynsi nocfie TOro, Kak ero pasBepHy/nu, CBEPHY/NN UK OCTaBUIN B CBEPHYTOM COCTOSHUW/B Buae
pyfnoHa.

5.5.2 Uenb

Llenb naHHOro ucnbiTaHusa - o6ecneynTb CTaHAAPTHYO NpoLeaypy O/19 OLEHKU YCTOWYMBOCTM CBOICTB
CBOpa4YMBaEeMOCTU FMOKOI AUCnNenHol naHenu.

5.5.3 WcnbiTaTenbHble yCTponcTea

Bo Bpems ncnbiTaHUsi o6pasel foKeH ObiTh HAAEXHO 3aKpeneH 3axBaTHOM YaCTbH 3aXNMa Ha CTOPO-
He BpaljaroLerocs umnnmapayponnepa v Ha HemoABVKHON CTOpoHe. Ponnep fo/mkeH XOANTb BNepes 1 Hasag
KakK NokasaHo Ha pUCyHKe 4 Ha (hMKCMpOoBaHHOE pacCcTosiHMe C (hMKCUPOBAHHOM CKOPOCTLIO 1 06GecneumnTs Tpe-
6yemMoe KonM4yecTBO NpoKaToK. Ha cTopoHe ponnepa umeeTcsi npopesb, B KOTOPYH BCTaBNsAeTCA kKpaii obpasua
1 3axmmaeTcs TaM. Ponnep MHOrokpaTHO XoAWT Bnepej-Ha3agj no ocu. a obpasew, BO BpeMS UCMbITAHMA Ha
npokaTblBaHWE He KacaeTcs NNacTMHbI 060pyA0BaHuMsA (CM. pucymMmok4). Bo Bpemsi ucnbITaHs criefyeT akkypart-

4
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Ho o6pauaTbes ¢ FPC napaiiBepom, 4To6bI He BbI3BATb VX NMOBPEXAEHNS NPY NPOKaTbiBaHUW. B Lenax npegoT-
BpaLLEeHNs1 NOSIB/IeHNs NOBPEXAEeHUs 13-3a CBOPAuMBaHUSi HA MHTErpasibHOi cxeme ApaiiBepa BO Bpemsi
UCMbITaHWS HA CBOpayMBaHue peKkoMeHAyeTcs NCnonb3oBaTb MeTog COF.

3aivM (3axBaTHast YacTb)

PucyHok4 — YCTpOWCTBO A4N5 UCNbITAHWUS Ha CBOpayuBaHue (PONMUHT)

5.5.4 Tlpoueaypa ncnbiTaHnA

3achukcnposaHHas yacTb obpasua Ao/MKHa LMKINYeCKN HamaTbiBaTbCA BOKPYr posjiepa u pasmarthbl-
BaTbCA C Hero. CKOPOCTb HAMOTKM M KOJIMYECTBO LMK/I0B AO/KHBI PErynpoBaThCa. YCN0BUS UCMbITAHUA U
YCTaHOBOYHbIE 3HAYEHMA [O/MKHbl ObiTb 3aperncTpupoBaHbl Ans obecneyeHUs BOCMPOU3BOAUMOCTU
pesynbTaToB.

5.6 WcnbiTaHune Ha KpyyeHne

5.6.1 O6wme nonoxeHms

HacTtoswee ucnbiTaHne NPUMEHVMO AN OLLEHKN TOPCUOHHBLIX CBOMCTB rMOKOro AncnneiHoro mogyns
nocne Toro, kKak OH NOABEPrcsA KPyUYeHNto B Te4eHne onpeAenieHHoro nepuoga speMeru. MNpu ncnonb3osaHnm
rMGKNX AUCNeeB KpyyYeHne BMOJIHE BEPOSATHbIN cayyali.

5.6.2 Lenb

Lienb aHHOro ncnbliTaHust — obecneynTb CTaHAapTHYH0 Npoueaypy ANS OLEHKN YCTOWUYMBOCTU TMGKOro
Avcnnes K LMKAnyeckomy Bo3feiCcTBUI0 KpYHEHNS, KOTOPOE MOXEeT YacTo BO3HUKATb NP NPUMEHEHUN.

5.6.3 VicnbiTaTtenbHble YCTPOCTBA

Mpy NnpoBegeHnN ncnbiTaHna obpasew, JO/MKEH GbITb HAAEXHO 3aKpenaeH U CKpyYeH C onpegenieHHbIM
Yr/IOM Kpy4YeHusi, Kak nokasaHo Ha pucyHke 5. O6pasel, Oo/KEH HafeXHO KPenuTbCa Ha COOTBETCTBYIOLLEN
3axBaTHOl YacTn. Bo BpeMsa ucnbiTaHua cnefyeT akkypaTtHo o6pauatbes ¢ FPC v gpaliBepoMm, 4To6bl He
BbI3BATb VX MOBPEXAEHNA NPY KpyyeHun. UTobbl He AoNYCTUTbL NOABEHNSA NOBPEXAEHUSA NPU KPYHEHUN BO
BpeMs ucnbiTaHus, kpai obpasua c FPC nnHTerpanbHoii cxemolii gpaiiBepa f0mKHbl 6bITb 3aMKCUPOBaHbI Ha
HenogewxHoli YacTu. Korga obpasew, CKpyyeH, Ha CTOPOHY o6pasua MoMUMO BO3AENCTBUA KPYYEHUS BO3-
felicTByeT AoNONHUTENbHOE HanpshXeHve. Mo 3Tol NpUYMHEe NOABUXHAA YaCTb HA HEMOABWXHO CTOPOHE BO
BpEMS MCMNbITaHWA [OMKHA NepeMellaTtbCcs Bnepes n Hasaj, Tak kak AonofHMTeNbHOe U Heobs3aTenbHoe
BO3JelicTBUe, NogaBaeMoe Ha obpasel, cnegyeT UCKNI0UYNTb, Kak Noka3aHo Ha pucyHkax 5a) n5 b).

5.6.4 lMpoueaypa ucnbiTaHns

O6pa3seL, Ao/KEH NofBepratbCs MHOTOKPATHOMY KPyYeHWI0 NMPOTWB YacOBOW CTPEeNku M No 4acoBsol
CTpesike Npy (OUKCMPOBAHHOM Yyr/ie KpyYeHUsl, KOHKPETHOW CKOPOCTU 1 YCTaHOB/IEHHOM KOJIMYECTBE KPYUeHWiA.
MoCcKONbKY XapakTepUCTUK/ KayecTBa N306paxeHns ANCNNERHON NnaHeny MoryT 3aBUCeTb OT YCI0BUIA UCMbITa-
HWA, yka3aHHbIX B pasgene 4, He06xoAMMO yKa3aTb YCNIOBUA UCNbITAHNA Ha KpyYeHue, HanpyMep, CKOPoCTb
KPYYEHMSA 1 KONMYECTBO KPYUYEHWIA.
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a)

Bpalatowmiica

b)

PrcyHOK 5 — YCTpO#CTBO 4/19 UCTIbITAHWNSA HA KPyYeHue

5.7 VcnbiTaHne Ha pacTaxeHue

5.7.1 O6Lme nonoxeHns

HacToswee ucnbiTaHne NPUMEHSAIOT AN OLEHKU CBOWCTB pacTsXeHus rmbkoro gvcnaeiiHoro mMoayns
nocne BO3AENCTBMA HA HEro NMoCTOSIHHOTO PacTSXeHUS B MOMEHT U3MEHeHWS COCTOSHUS U3 COTHYTOro B
pas3orHyToe (pacnpsiM/iieHHOe) 1 U3 CKPYYEeHHOr0 B packpy4yeHHoe (CM. pUCYHOK 6).

5.7.2 Uenb

Llenb faHHOro ncnbiTaHna — obecneyunTb CTaHAaPTHYIO Npoueaypy 4/19 OLEeHKN YyCTONYMBOCTM TMBKOro
AVCNNeliHOro yCTpoicTBa K BO3AENCTBMIO LIMKINYECKOTO HanpshHKeHUs pacTsXXeHusl, KOTOpoe MOXET 4acTo
HabnoaaTbCA Npu ero NPUMeHeHu.

5.7.3 WcnbiTaTenbHble yCTPOCTBA

YCTpOWCTBO COCTOUT U3 (PUKCUPOBAHHOIO N MOABMXKHOIO 3aXMMa, B KOTOPbIX BO BPEMS UCMbITaAHWUSA
HafexXHo 3akpennatoT obpasel,. MoABMKHBIA 3aXMM ABUXETCA BNepes 1 Hasag ¢ YCTaHOBIEHHON NMHeNHO
CKOPOCTbIO, KaK MoKa3aHo Ha pUCYHKe 6. YCTPONCTBO HEOAHOKPATHO PacTArMBaeT U CHUMAaET ero pacTsXXeHue B
TeuyeHve yCTaHOBEHHOTO KonnyecTBa. Bo Bpems ncnbiTaHus cnegyeT akkypaTHo o6pawatbesi ¢ FPC v gpaii-
BEPOM. YTOObI He BbI3BaTb MX MOBPEXAEHUS NPW pacTskeHn. UTo6bl He foNyCTUTL NOSB/IEHNSA NOBPeXAeHus
npy pacTsXeHWn BO BPeMS UCNbITaHus, kpai obpasua ¢ FPC u uHTerpanbHoli cxemol gparnisepa fo/KeH
dhrKcnpoBaTbCSA Ha HENOABUXHO YacTu.

6
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5.7.4 Tlpouegypa ncnbliTaHuA

MaHenb 3aKpennsT, a NOABWMXHbIN 3aXUM NepeMeLLaeTcsl BNepes v Hasag, obecneynBas HanpsxxeHne
pacTsXeHUs U CHUMas ero B TedeHue npefsapuTenbHO onpeaeneHHoro KonnyecTtsa Lmknos. CKOpoCTb Noj-
BVKHOTO 3a)KMMa, HanpshkeHne pacTseHus, aechopmMaimio pacTsXKeHNA 1 KOSTIMYEeCTBO LMKI0B A0/MKHbI GbITh
3aperncTpMpoBaHbl BMECTE C YC/I0BMAMU OKpYXatLeli cpebl. MaHes b 4oMKHa ObITh HAAEXHO 3aKpenieHa u
3a cYeT NepeMeLLeHns NaHenn U3 NCXOAHOr0 NOIOXEeHUS 6e3 pacTsHKeHUs B 3aaHHOE NOJIOXKEHNE Noj pacTs-
XEHNEM TO/IbKO NaHeb NogBepraeTcsi MHOrOKpaTHOMY HaTshKeHUto. Jo/mkHa 6bITh yKa3aHa CKOPOCTb M cuna
pacTsXeHUs1, Tak Kak 3TU hakTopbl MOTyT B/IMATH HA CBOWCTBA PaCTsSXXeHUsi yCTPOlicTBa.

3axumHasa 4acTb MaHenb 3axunmHasn yacTb

HenopgsuxHasn
CTOpoHa Asnxyulascs
CTOpOHa

PUCYHOK 6 — YCTPOICTBO 418 UCMbITAHUS HA PaCTsXeHne
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Mpunoxexnune JA
(cnpaBo4HoOe)

CBefleHnsa 0 COOTBETCTBUMN CCbIIOYHBIX MEXAYHAPOAHbIX CTAHAAPTOB HaLWOHaNbHbIM CTaHgapTam
(» gelicTBylOW MM B 3TOM Ka4eCTBE MEXrocyfapCTBEHHbIM cTaHfapTam)

Tab6bnuua [JA1

O603HaYeHNEe N HaMMEHOBaHNE
CTeneHb COOTBETCTBIS COOTBETCTBYIOLLEr0 HALMOHANBLHOTO,
MEXroCyAapCTBEHHOTO CTaHaapTa

O603Ha4YeHne CCbI/IOYHOTO
MeXayHapofHOro ctaHaapTa

IEC 62341-5:2009 - *

* COOTBETCTBYOLW M HALMOHANbHbBI CTaHAAPT OTCYTCTBYeT. [l0 ero yTBepXAEHUS peKoMeHAyeTCs UCnonb30BaTh
nepeBO/, Ha PYCCKNiA A3bIK JAHHOTO MEXAYHapOLHOro cTaHAapTa. MepeBoj faHHOTO MEXAYHApPOAHOro cTaHaapTa Ha-
xoAnTcs B ®efepanbHOM MHDOPMaLMOHHOM (hOHAe CTaH4apToB.
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Bubnuorpadus

Mechanics of tollable and foldable film-on-foil electronics (MexaHuka ckpy4un-
BaeMbIX W CKMajblBAeMbIX 3/1€KTPOHHbIX YCTPOACTB HAa OCHOBE MJIEHKN Ha
donbre)

Failure resistance of amorphous silicon transistors under extreme in-plane
strain (YcToilunBocTb aMOP(HO-KPEMHNEBbLIX TPAH3UCTOPOB K BbIXOAY W3
CTPOS NpW 3KCTPEMasbHOM HaTSXEHUWN B NIOCKOCTH)

Electrical response of amorphous silicon thm-film transistors under mecha-
nical strain (OnekTpuyeckas xapakTepucTuka amopHO-KPEMHUEBBLIX TPaH-
31CTOPOB NPV BO3JENCTBUN MEXAHUYECKOTO HaTSXEHNA)

A method to evaluate mechanical performance of thin transparent films for
flexible display (MeTopa oueHKN MexaHU4ecKoil xapakTepPUCTUKM TOHKUX Npo-
3payHbIX NIEHOK A1 TMEKUX AuUcniees)

Bendable single crystal silicon thin film transistors formed by printing of plastic
substrates (Crn6aemble MOHOKPUCTAISIMYECKUE TOHKOMIEHOUYHbIE TpaH3unc-
TOpbl. hOpMUpyeMble CNOCO60M NeyaTn Ha MAAacTMacCOBbIX MOANOXKAX)
Mechanical assessment of flexible opto-electronlc devices (MexaHuueckas
OoLEeHKa rMBKNX ONTO3/IEKTPOHHbIX YCTPONCTB)

Functional pixel circuits for elastic AMOLED displays (PyHKLWOHaNbHbIE CXE-
Mbl nukcenei ansg AMOLED/amopgHbIX CBETOANOLHbIX ANUCNEeB)

Electrical properties of amorphous silicon transistors and MIS-devices:
comparative study of top nitride and bottom nitride configurations (3nektpu-
yeckne cBoiicTBa aMOpPHO-KPEeMHMNEBbIX TPaH3NCTOpoB U M/ATM-ycTpoiicTs:
CpaBHUTENIbHOE WCCNneoBaHWe CTPYKTYP C HUTPUAOM CHU3Y U CBEPXY)
SPICE models for amorphous sticon and polysilicon thin film transistors
(SPICE mopenn gna aMopHO-KpEMHUEBbLIX NOMUCUINKOHOBbLIX TOHKOMNE-
HOYHbIX TPAH3UCTOPOB)

Electromechanical properties of transparentconducting substrates for flexible
electronic devices (3nekTpomexaHnyeckune ceolicTBa Npo3payHbIX NPOBOASA-
WKUX NOANOXKEK ANA TMOKUX 3MEKTPOHHbIX YCTPOWCTB)
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