PEONEPANBHOE AFEHTCTEO

No TEXHWYECKOMY PEMNYNAFOBAHWID W METPONOMAM

HALWOHANGHbI W rocTP
CTAHOAPT
POCCUMWACKOW 8.954—
PEOEPALMNMN 2018

FlocynapcTBeHHana cucteMa obecnevyeHun
eAUHCTBAa U3MEepeHnH

CTAHOAPTHbIE CNPABOYHbIE OAHHBIE.
BAHAOWUA

MapameTpbl KPUCTANNMUYECKON pPeLUeTKM.
KoathhmnumeHT NMHENHOro TeNNOBOro paclMpeHun
B AManasoHe Temnepatyp ot 240 K oo 400 K

Hananwne odpuuHMansHos

(€5 coron

GostExpert.ru
https://GostExpert.ru/gost/gost-8.954-2018



https://gostexpert.ru?utm_source=pdf&utm_medium=57862
https://gostexpert.ru/gost/gost-8.954-2018?utm_source=pdf&utm_medium=57862&utm_term=page

rocT P 8.954—2018

lpeancnosue

1 PASPABOTAH ©egepansHeiid roCYQapcTEeHHBIM YHATAPHEIM NPpEanpdAATHeM «BoepoccHBckHME
Hay4HO-WCCNe0BATENECKMA MHCTIUTYT METPONOrMYEckol cnywbel» {2MY T « BHAWMC)

2 BHECEH TexHW4eckkm KOMHTETOM HO CTAHSADTHZALMA TK 180 « CTaMOapTHRIE CNPAECHHBIE DaHHLIE
0 hHAMYECKME KOHCTANTAX M CRORCTEAX BEWECTE H MATEDHANCRY

3 YTEEPHIOEH W BBEOEH B OEVMCTBWE Mpukasom $engpansHorc areMTCTEA N0 TEXHAYECKOMY
PEryNWpoBaKHAe i MeTponorkd or 13 gekabps 2018 . Ne 1097-cT

4 BBE[EH BMNERPBLIE

MNpasuna NpuMeNesUs Hacmofiyeso cmakdapma yomansanake! @ cmames 26 PedepaneHoss 2aKamHa
oty 289 wowa 2015 20 Ne 162-02 « O cmandapmuzaguy e Pocculickol Pedepayuus. MugopMauus off ua-
MEMEHUSX ¥ HacmosLenmy cmasdapimy Nynukyemcs & exesodnoM (0 COCMoANLID Ha T AHBapR MEKyWe20
eoda) uHghopMaluoMHOM Wrasamenes «Hayuoranensie cmandapmes, 8 ouyUaNEHLID MEKCT UaMeHes L
U IOADSE0K — & EMEMECAYHOM LiMihODMaLUoHHON Wkadamense «Hayuonansskse cmakdapmeds. B coyyae
TSLECMOMDE (3aMelal) WU CMMEeHE HSCMORWEe20 cmandapima cosmaamomeyiolles vaedodnesue Bydaem
ampfnukaeand 4 Bnumaduies enlTychE EWEMECAYHOES UHPODMaUUOMHCE0 YraJamena s HayuoHamnbibie
cmakdapmess. COCMEBSMOMayiowan uHpopMayus, yesdoMeHUe U MeKcmsl DasMellanimcl makwe &
LHPOpMALLORHDD clcmas oblWes0 NaMLICEaHLA — Ha cuyUansHoM cadme TedepanbHos aseHmocmesa
10 MEXHUNSCKOMY DESPNUDOSINLID U MEMDMToAUL 8 Comu MumepHem [Www.gost.ru)

@ CTtangapTeedops, odopMnedyde, 2018

HacToAW KA CTaHAAPT ME MOMET kT NOMNHOCTEK WM 4ACTHYHMO BOCTIDOMIBENEH, TMDaMWPOBAH ¥ pac-
NPOCTRaHEH B KAYECTES OPUUMANEHON MagakuA Gea pazpeweHva SenepansHon aredTcTea No TEXHUHECKD-
MY PEMYIMPOBAHAK W METPONGTAW

]
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HALWOHANBHBW CTAHOAPT POCCMHACKOW ®PEONOEPALMWM

MNocyanapoTeeHHan cUCcTeMa ofecneYyeHna BOMHCTES HIMEDEHMA

CTAHOAPTHBIE CNPABOYHLIE OAHHGLIE.
BAHALMIA

MapameTpil KPUCTANNAYSCKOR PEWETHM.
KoapdhMuWeHT NMHEAHONO TENNOBOND PacllMpeHHa B guanaioHa Temneparyp ot 240 K go 400 K

State system for ensuring the uniformidy of measurements. Slandard reference data. Vanadium. Laltice paramaters.
Coefficiant of inear thermal expansion in the range of lemperalures fram 240 K fo 400 K

Oara egeneHnA — 2019 —03—01

1 OBnacTe NpUMeHEHWA

HacToRWWA cTaHOapT pacnpocTpaHAETCA Ha CTAHSADTHLIE CNPAOONHEE OaMHee BaHagMA, Gaioayio
XADAKTEPWCTHKY KOHOEHCWPOBAHHOIG BERLECTEA — MapaMeTpoB KOMCTannvyYeckod pewets ofpaayon
BAHAOMA C© HMIKAM COOBDMAMWEM KWCNOPOGE © WCNONLAIoBAMHEeMm cheprdeciwx GopM, WAroTOBRMEHHbIX
M3 MOHOKDHCTANNOR A0MHON OHWCTEM, # HA OaHHEE O BEMNYrHax koddduUuHMedTa NMHeRHorD Ternosoro
paclHpeEHAA B OUanaiose Temnepatyp ot 240 K oo 400 K.

2 HopMaTHBHbIE CChINKKW

E HacToAWEM CTAHOAPTE WCNONs308aHE HOPMATHEHME CCINKK Ha CNedysollWe cTaHdapTeL

rMoCcT 34100.3 HeonpegeneHHooTe H3MepeHrA. HacTe 3. PyKOBOGCTES NO BbiPAMEHWD HEONDeLeneH=
HOCTH MIMEDEHHA

MCT P 8.614 NocypapoTResHHan chcTeMa oDeCcnedeHds eOuHCTBa WamepeHui. MoocynapoTeesHas
cnywba cTaHOapTHEX CNaBoHHEIY JaHHEER, DCHOBHBIE NOMOEEHRA

Moumedanue —py NONBICBEAHEH HACTORLMM CTAHOAPTOM LENECOOEDAIH0 Nposapi Th QEACTEHE CObINOHHLIX
CTEHOSPTOE B MHPOPMALAOHHDN CHCTEME O0DWEers Noms308aHuA — Ha oruWansHon cadre PegepansHore areHToTes
Mo TEXHWHECKOMY PEFYTAPOSEAHA W METPONOMMA B CETH FIHTEDHET MK N0 SMBEroaHomy WHGODMAUBIHHOMY YEAZATAmD
nHAYHOHANBHEIE CTBHOAPTE, KOTOPLIA onyEnMiDead no COCTORHWD HAa 1 AHBEPA TEXYWEN rga. B no BLNyCEam
SHEMECAYHOID MHEROPMALHOHHOTD YEa3aTand «HaukoHanbHee CTAHSaRTR 38 TEKYLLWAE rog. ECnM 3aMeHEH CobINOHHER
CTEHOEPT, HE HOTORER SaHE HEOETMDOEAHHAR CChINEE, TO PEKOMEHAYETCR MCNONb30BEaTE ABACTEYHILLYH BEQCKI S3TOM
CTEHOSPTE C y-aTOM BCSX BHECEHHLIX B OaHHYED BEQCHH] MaMEHEHMA. ECnK 3aMeHeH CornoYHbLIR CTAHA3PT, HE KOTOpEIA
OAHA OATHPOBAHHER CCRMEA, TO PEEOMEHOYETCR WMCNONLI0BATE BEPCHID 3TOMD CTAHOAPTE C YEEIAHHLIM BbILLE [OO0M
YTEEQEHOEHKA {NPEHATHR ). ECK nocne yTESD#IEHWA HECTORLWETD CTEHGEDTA B COLINOHHBIA CTAHAEET, HE KOTORLIA 0asa
OATWPAOBAHHEA GChINKA, BHECEHD HAMEHEHHWE, ISTRArMSaHIWES NONOMEHHE, HA KOTOPOS SaHE COBNKR, T0 370 NONTEEHWS
PEKOMBHOVETCR NPUMEHATE GBI yY4aTa JaHHOM MIMEHEHWE. Ecne oobinodHeR cradgapr oTtMedHsd §ea 3ameds, 10
NONGHEHNE, B KOTODOM SaH8 COBUKE HE HEM, PEROMBEHOYETCR NPFMMEHATE B HECTW. HE 3ATParvEAHMLEA 3Ty CObITIRY.

3 Obwwre nonoXeHWA

B HacTOAWEM CTaHgapTe NPUBEOEHnl IHAYEHHA CTPYETYDHLIX XAPAKTEDUCTAK  METANNAYECKOro
pananqa (V) W DaHHne 0 Ko03DEHEKMEHTE NHHERHOND Tennoaors pacwkypedHka (KITP) no peaynetaTam
BRICOROTOYHE MAMEPEHWA HE COBPEMEHHOM JUDDaKTOMETOHYECKOM 0GOPYOOBAHMM.

Magauue oguunansHoe
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AETYANBHOCTE NONYHEHHEA TOYHEY IHASSHAA CTRYETYPHRIX X3pakTepRcTHE METAMNNHYECKOrD BEaHanus W
W aKTyanuanpoBadiex JauHex o KNTP ceg3ada © pasnyyuHsism NDMMEHEHKAMK CNNEE0E H3 ODCHOBE BaHagHA
B XHMHM, METANMYDIAK, MALLWHOCTPOSHKK, ATOMHON IHEDTETHKE, INEKTPOHKKE,

Bavaguid WMeeT BawHOE (PranonorMYeckos IHaHeqs OnA PyHELWOHNPOBaHHA OPraHHIMa MHUBOTHEIK
W denopeka. OH TOPMCIWT CHHTED MWDHLIX KWCNOT, NogasnAeT obpalosaHwe XoMecTepuHa M murubupyeT pag
DepMeHTHEER cucTeM, B To Me BpemAa HabeToK cogepHaHdna BaHagra B KpoBu NpHEodnT K 3abonesaHiam.

MapameTpbt KPHCTANMAYEckon DEWETE ONWCHIBAKT CTPOSHWE KPUCTANNWYeckMy SewWecTs [THN M
pAIMEDEl FNEMEHTADHOR AYERKM) 1 ONDS0EnAKT WX MHOMe QHIHYeckle CBONCTEA. 3TH JaHHbIe OTHOCATCA
K GAZ0EEM XADAKTEPUCTHESM KOHOSHCHPOEIHHOMD COCTOAHKA BRLUSCTES, OTPpa®an GanaHe Chn NpHTAMEHKA
W OTTANKMBaHWA Mesdy artosami. Cfbem AYeREM, BLINMCAAEMBIA NS 3THM GaHHBIM, W adadedus KNTRP
MpoW HaNA44d DadHbld OANA paanMYHbly TEMNepaTyp. WCONOoNs3yioT NPl NpoekTHpoOBaHAM  MaTepHancs,
BENICHEOWAX W, 8 paanKu4Hex yCTRoOWCTEAX. TeMnepaTypHblil AManason MaTeprancs, B KOTOPOM WCTONsIyiT
BAHAZWA, &M CMNABL W COBQWHEHWR, BEKMOHAET FENHEBLIE TEMNEpaTyYpe oT 4 K oo 20 K, 25 °C u BeicOoEME
TEMOSPATYPLL

Ona nocTpoedka Bones TOYHBIX TEPMOgWHAMHYECKWX MOOENed NpoBedeH CPaBHWTEMNLHLIA aHan s
JKCTIEPMMEHTANBHBIX GaHHEIX O NAPAMETDAX KDMCTANNMYEcKol PRWETHH V © TEOPETHYSCKMMA JaHHBIME,
MOTNYSEHHBIMA DRANAYHBIMA AETOPAMM, ¥ CRABHWTENBHBLIA aHANK3 gaMHex o KNTP 43 vaydusx paGoT, mony-
HEHHBIX HA PAIANMHYHEIX OTEYECTREHHLIX M 1APYEE#HLIX YCTAHORKAX.

PeayneTatki aTHX PacqeTos WCMoAbIYIOT MW NPOrHoIWPOBaHMA MESSHWYECHMX CBONCTE BAHAOWA W
BAHAGWACO0SDMALIWE CNNARSE.

4 OcHoBHas YacTb

B HacToALeM CTAMOARTE NO PE3yNETATAM OUNATOMETRHYECKHY HIMEDEHAN KOMMADATODHEM METOLOM
NpwBenEHe CTAHQApTHeIE CNPABOYHLIE DaHHBIE O NAPAMETDAX KDUCTANNMYECKON DEWETEM W O BanWYMHEx
ENTP easagks B granaacde of 240 K oo 400 K, paspaboTaddeie B cooTeetcTedn © MOCT 341003 «
MoOCT P 8614,

LocToBEpHBIE OaHHEIE NONYHEHL HA OCHOBS CPABHMTENEHOND AHANKAA JKCNEPRMEHTANEHBX OaHHEX,
NONYYEHHLIX & MCNOMNE30BEIHAEM COBREMEBHHEIX DEHTTEHOBCKHX JWEpakTOMETPOB ONA HIMEPEHHA CTEYKTYPHEIX
XAPAKTEDHCTHE MOHOKPUCTANNO0R, ©oDoCHOBAHHLIMA DaHHBIMMA H3YUHEX patoT. JononHUTENLHOE NOBEILLIEHHE
OOCTOREPHOCTH CTAHISPTHEN CNPABOYHEE OaHHBX NOMYYEHD MDY WCNONBI0BAHMA  TOCYOApCTOEHHEX
CTAMAAPTHEE oBpasoe AudpakUMOHHLIX COCHCTE MOHOKDUCTANNOR, MAMEDEHUA XapaKTeRMCTHE KOTODEX
MNOOECOAT Ha TEX W YCTAHORKAN,

4.1 Nogroroeka oSpaayos

Obpasysl ANA H3IMepeHdi NOONoTABNKEIIOT W3 NPYTKOE BaHadwA mapkk B3M-1, gononHATEnbHOrD
OYMLLIEHHONS METOGOM I0HHOH NNABKK, 8 X008 KOTOPOH BEPALWABAINT HECKONMEKD MOHDEDKCTANN0E, Bsipeaan
W3 PAINHYMBIX YACTEH MOHOKDUCTANMAYECKHE CNHTEOE Ky DIEN.

Ona NpeunInoHHOIe peHTreHorpabMpoBaskue NOATOTARNKERIOT W MCNONe3YIOT 0Gpazuel chepudieckoi
dpopmMel guameTpon e Gonee 0 3—04 Ma, 4TO NOIBONAET KODPEKTHS YCTAHOBWTE WX Ha QWDDAKTOMETD M
HAKBONEE TOUHD YYUTRIBATE BAKEHME NOMMOWUEHUA DEHTTEHOBCKMY Ny4el Npu obpaboTke Avdpaky oHHON
KapTHiel, Ouametp chepel nogbupaioT Tak, d4Tobe MyHoE, BRIXOOAWMWE W3 KONNWMATOPRa peqTreHoBCEOA
ToyOEd, NoNHOCTRID OMBEAN obpased. O6weM M YCNOBWA DEHTIEHOBCKOND IKCMEDHMEHTE YCTAHABNABIMNT
OTOENLHS ANA KaKDoro EOHEpeTHOM 0Bpasua.

Ona cbkatin oGpasyod B e Pkl MCNONBIYEIOT CNeUManNsHEIE YCTROWCTED, WMEoWMe dopMy NNOCKono
Uunuegpa. B takos yorpodcTee daroToaEd (KyDdueckol hopMel) Non BOAOSRCTEMEM MOTOKAa BO030YXA
BRICTPO NEPEMELLAINTCA NO KPYTY, Y4TO NDHESOWT K CTAYMBAHKED YINOB O NPHKNEEHHBE a0PaIMBHBIE LLKYDEMH.
MocTeneHHe yMEHBLUAA IEPHUCTOCTEL WEYDKA, NONYHAI0T 0Spasysl NEPABUNeHoR DopMEel © BRICOKOR YHCTOTONA
NoBEDXHOCTI. [PEMsMYLLECTRED MMEIOT WKYPKW C AnNsasHLi M TEEDALIM ANLS0p0BG5IM NOKDLITHEM. VICTOMHMEDM
BOOYRA CNYKWT KOMOPECCOP, HANPKHMED Ana azporpadea.

MckameHHsld CNOW BaH3AWA CHWMaWT Tpaoneddem B pacteope HNOH.PO,:CH,COCOH: H,O
(10401040 wan). DA anesToononNMpoBKK ¥ ANeKTROTPAANSHWA NOBREXHOCTHOMN cNoA obpasucs 1l BaHaa«WaA
NOMMEHAIDT ANEKTPONWT CNeqywers coctasa: 60 mn xnopHoid kdcnote, 350 mn ByTrnuennosonesa W
590 MmN MEeTHNOoBOTO CAWMPTA, NNOTHOCTE Toka okono 16 A/gm®, TemnepaTypa INeKTPONUTA KOMMATHAR,
KATOAOM AEMAGTCA HEepHMABSKNWAR CTank. [Npd 0DbLIMHCM XAMANECKOM TPABMEHWKW BaHaOWA NPAMEHAT
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CMECE MNABMEOROA W A30THOR KWCNOT, COOTHOLUBHHE M KOHUSHTDALMA KOTOPLIY MEHRIOTCA B 33RMCMMOCTI OT
XMMUMECKOID COCTARA BAHAOWERLIX CMNAB0R.

OnA nogroToBkd 0Spaigon ¥ YCTAHOBKM WX Ha GUgipakTOMETDIMHECKYH CUCTEMY MCNONBIYIT ONTUHRCKMA
GHUHOKYNADHBIE CTEPECCKONMHECKME MUEpackon THNa MEC, KOTOpBIA MO3BONAET NDEIBaPHTENEHO ONPEIENHTE
pasmep ¥ kadecteo dopMer obpasua. Ma nogroTosnedHes ofpasuos Bebupant obpaasy ¢ HannysweR
OUchPaKUMOHHOR KapTHHOA, 3aTes NDOMABOOAT MOMTaX ofpaiua Ha Jepwarene roHWOMETRHYEecKOro
YeTpocTea. [nA o4ucTew JQepsaTensd ohpaisuce MCNONsayvioT CAWDT, GNA YOTDAHEHWA NOBeRKHOCTHLIX
HCKAMEHKE nocne oDKaTki — CMEeCk KMCNOT, ONA MONTAWS MankX MOHOKDUCTANNWYECKMY Chep — KNen-
renk, Hanpueep «MomenTs, Obpaley NpWENeEMBIINT HA CNeUHanbHsld JepwaTenNs ©0 CTEKNAHHON HWTEKD
[HUTE ¥ KNed oDeCNeYBa]sT OTCYTCTEBKE QONONHHTENEHEE JMDPaLHoHHEIX pednekcon) v yeTaHaenkneanT
Ha FOMHOMETOHUYECKYIO ranosky audpakTomeTpa. TOHUOMETDHYECKYIO MONoOBKY OHECHDYHT B NOCAO0HHOM
rHeane rosdHoMeTEa, W NOOROGAT KCTHUDoBKY Tak, 4Tobk obpazey nNonagan MaKCHMankHo TOYHO B LeHTD
[NepecedeHH e Boax OCeH) MoHEOMETRa.

4.2 DrcnepuMeNTanLHAA annaparTypa

Mamepedde NapaMeTpoB KpWCTANNWYECKOH PRLUSTEY (Da3Mep0B ANeMEeHTADHON AY8HiM] BaHagka
MPOBOOAT © WCNOABIOBAHWEM YCTPOWCTE AWpakTomMeTpa W NpMCTABRCK CreUMansMol  KOHCTDYRLMA,
NOIBCMAKLWMY  AHANWMIWPOEATE  OWEPaKUWOHHYI  K3pTUHY  MOMOKDMCTANNOE W paccHWTLIDaTE 88
AADAKTEPWCTAKK, 3 3aTeM CNpedenaTh CTOYETYDHLIE XapaKTepUCTHIM BEWLecTEa. OCHOBHAA WHana Sonslworn
FoHWOMET DA HCNONLIYEMER J4DpakToMeTPoE SOecnedBaeT AHanaioH BOIMOMHEX NOBOROTOR JeTexTopa 4o
120°. MNoeopoTel 0OpaLa OCYLECTENAKT C NOMOW LK GPYTHE MOHHOMETPWYSCKAX YOTRORCTE TakkiM oOpaiaoe,
TG ZAMONHATE BCH chepy HIMepaemaro 0GLaTHOMD (MMNYNECHOro ) NPOCT paMcTBa d Nocne Nnpecbpasceanki
BOIMONMHO CONbLUMA ObbEM ANemMeHTagHol AYeikk. 0nA wany4edna oT sondbieHa-aqHo0a |ononeayioT
PEHTIEHOBCKYES TRYEKY (GNHHY BONKE X3pakTEpHCTHYECKOrD Hany“erHka Kal npruumanT 3a 0,070232 um). B
YEMAABAOL Y0 SNTHHeCKY CHCTEMY BEMEHAKT rpadHToBBE MOHOXDOMATODE! M KONNWMMaTODL C BHYTREHHHM
CTPaMEHKEM,. 34 CHET WCMONBEICBAHWA XaPaETEDHCTHE DEHTIEHOYYBCTEMTENLHOTO JKPpaMa CCoyLecTEMRAINT
paboTy OBYMEpHOrD JeTekTopa gudpakToMerpa, ocHoBanHoro Ha CCD-Texsonomax. BoA chcTema pe-
TMCTREUMK CUMHANOR XapasTepHIYETCA QOCTATOMHD HMIKKM YDOBRHEM WyMOB, YT0 NCIBONAET NPOBSOWTS
HConegoeadna obpaauos Manor obbema.

FoHCTpyEU® QndpakToMeTDoR NOIBCNAOT PErMCTPHPoRaT nopAdya 200 Gparroscesx OTpase i (npK
FenMEsEX TEMNEDATYDaX B H3DPDaAHHOR NONCHUTENRHOK ¥ OTPUUATENEHOR OBNACTH YINoE Audpakldik} i oo
A4000—=5500 OparmoBcks OTRAMEHHA ONA DasnM4HER oOpalUoB NPK HOPMANLHOR TEMNERATYDE, KOTOPLIE
WCNCNEIYHT GNA pAcHETa NAPaMETPOE EPACTANNWYECKON PeWeTHd (PasMapos ANeMeHTapHoN AMERKR) W ONA
HOPMaNLHOH TEMNEPATYDE — BEMMHAHLL KITTE

ONA yBenr4eHHA TOHHOCTH GaHHBR NPH HOPMANsHBK YCNoEHAR H3MePEHHR PUECHPYIOT BeICOKOYTROBLIE
pednesck (GONEE BLICOKNE NODAGKN OTPaKa WA OT CEMEACTEA KPUCTANNOrpadHYeCcrMx MNOCKOCTEH), KOTopRIE
obecredkeanT GNHMI0OCTE & YNy CRoNbMeHA 907, MNotkonkky HETEHCHBHOCTE Tamdx BpIMOBCKMY OTpaMEHE
Ha NopRALA cnades, YemM ANs OTRaweHkA ¢ ManskK Keaekcam Munnepa, 1o npu pabore gudpakTosmeTpa
MCNONEIYHT MAKCHMAaNsHD BOMOMHEIE JHAYEHWA TOKE M HANPAMEHWA pedTreHoackol ToyORM wiinn Gonee
ANHTENBEHOE BPEMA WIMEDEHMA B KaWO0h TO4Ke oOparHors NpOCTPaHCTEE, B KOTOPOM KawOoo CTRasEHne
COOTRETCTEYET ONPEOENSHHOMY IHAYSHWD NEPEIaHHON WMNYMECa, B KOOPOHHATAR KOTODOrS NpoMcxoguT
NpoUscc WamepeHda. OGCWes BpEMA JKCTepWUMEHTa ONA K3w4oro oSpasua npW HoPMAneHeX YoNoouax
HamepeHdl cocTaenaeT oT 90 oo 120 4 senpepoBHoi patoTel gndrpakToMeTpa. BNok-Cxeéma MCNoNbEIyamorg
SUPpaKToMeETHa NPEOCTABNEHE Ha pHCYHKE 1.
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C HCNONEA0EdHHEM EDPOTHOBOMHDBITD MANYH2HAR

OnA nposengHna HaMepeHHilt i 00 paboTEH IKCNSDHMEH TaNkbHEX O8HHBIX C NOCNEDVHELLAM ONDeREnaHHE M
CTPYETYPHBLIX XaparTepucTHE, YOOBNETAODAWMY cTabWNbHEM NagaMeTpaM KpWCTANNWYECKDR DelWaTrM,
WMCNOMB3YIOT ATTECTOBAHHYH METOOWKY Hamependi [Me 702/06-09 (PR1.31.2008.06707)]. ONA NOBLILLEHAA
ACCTOREDHOCTH DaHHLIX NPERBADHTENEHD H3 TEX WE YCTAHOBKAX HIMEDAIOT XapaKTEPWCTHKH ITANCHHBIX
CPEACTE MAMEPEHWH — CTaHgapTHeie obpaius QWdDakuuoHHLIX CECRCTE MOHOEDMCTanNoe, eknoyas MCO
AP $-4 (NP3} kpenini w FCO MPE=-2 (NP-1) canuung BEasaqns.

4.3 OcobeHHOCTH NpoUueqyphl HIMepeHHA

4.3.1 Pervcrpaumr andpakuHoOHHOW KAapTHHb

Ona pericTpayin gud PaKUnoHHOR KapTHHEl YCTAHSBNWBST PACCTORHWE KOHCTANNWYECKON GeTerTona
pABHLIM 41,5 MM, HCNONLIYR KONNKUMAToR © grameTpos 0.3 Ma. YoTanaenueaioT « ByHkepoasy s (0GkanuHeHHE
MHASCENEH WK paIGHEHKWE MaTDHUBl Ha cyG-CnoKK) 2 * 2, © paapeweHden MaTphusl geterTopa 1024 = 1024 nk.
Ona MonkBoeHoBONS HCTOYHWES PEHTTEMOBCKOTD HANYYEH A YCTAHABMWBADT THNOBLIE IHAYSHAA HANPAMEHHA
W Toka: S0 KB 1 40 mA une 33 8B 1 30 mA, korga TpedyeTos yCTpaHHTeE OTPAMEHWA, COOTEETCTEVIOWME BTOPOW
rapsoHMke (AR2).

4.3.2 KcThpoeka obpaaya

Kictpoeky obpaiua vV NpoROOAT B pEXMMME DYYHOTO YNpaeneHyA. KpucTann CYMTaeTca ChioCTHDRORA M-
HiIM, BCOA NEW OBMMEHME N0 MoDoR M3 ooel YeHTp TEXECTW 0GpaiUa CoRNager C NepeKpecTHeM LWKan
MUEDOCKONE ¢ OTEMNOHEeHWE COCTARNAET HE Sonee 10 Mem.

4.3.3 ¥ocnopWa HaMepeHnA

Mpn NpoREOEHAM HIMEDEHWR NP HOPMaNsHCR TeMiepaType obEYHo cOBMnakT cnegyiowne yenoaua.

- TEMNepaTypa Bo3Oyxa — B gManazone 297 K — 300 K (24 "C—27 + 2 °*CY);

armochepHos paanese — 84—106,7 kMNa (620—800 mm pT. 1.}
- OTHOCHTENLHSA BAaMHOCTE BO3gyxa — we bonee 80 % npn TeMneparype 25 "C;
HANPAMEHAS NWTaHWA ANSKTPOCETH ANA oaxodraaHoro Toka — 200—240 B,

C WMCNone30Radyes nporpamMmecre obecnededia obpaisy nNopopaduBaseT NocnenosaTens s .o
BCEMM BOAMOEHBLIMK NOBOPOTAMK, Y4TODE 3adUKCHpOBaTE Ha OETEKTOPE WHTEHCHBEHOCTR OTPAMEHHBIX
AndpardpoBanHsix Nydel © Gonee nonkeiM WiobpaweHwen cheps oDpatHore NpocTpadcTea, chepul
Jeansga. Moy nopcpoTe 0Gpasua pasnHYHBLIe OTDAMAIOWHE ATOMHBIE MACCKOCTA NDOXOOAT HEPed NONOMEHWE,
Moy KOTOPOM BRMAOMHAETCA YoNOBKE, COOTEETCTEYIOWEE 3akoMy bpama-Byneda. Ha audpasuHoHHOA KEapTuHe
MOAANABTCR PACNPEneneHie MHTEHCHBHOCTH SpIMOBCKKE OTDAMEHMN, KOTOPHE DUECHDYIOTCA B KakOomM
dpefMe M NepetarkTeA Ha KOMOBKTEDHOS YETRPORCTEO ANA 3ancMyHaHnA, oBpadoTks U adanKaa.
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Ona NpoREpKH 0GQa34a Ha COOTBETCTEME WCCTENYEMOH (Da3e MOHOEDHCTANNE W ANA OUEHKW YPORHA
COBEQLEHCTEA 3TOMD BEWECTSA CHaYana OCyWEeCTENAKT NepByI0 NPE0BapHTENEHYID ChemMiy © obuwwmm
Bpemeren 5—10 mud Ana npobHoio oNpefenesws NagamMeTpoR PELWUETEN KPUCTAnna KoHKpeTHoro obpaaya.
Mo ckoHYaHKWK NEQBOH NDELBEPWTENLHOR CheMKK OUEBHHBAKT OTNHWYHE NapaMeTpos PEWeTKH KpMcTanna ot
CENOAOMER, NPOUEHTHOS OTHOWEHWE YHCNa OTPAWEHHA Ha OWDDakUWMoHHON KAPTHHE, YOOBNETEORAIOLWWY
BLIGpaHHOMy TUNY INEMEHTApHOR AYERKW. 3aTem oUeHHBRI0T KaHECTE0 SWPaiUyMoHHOR KBPTHHLI B LIEN0M,
BEMK4YAA hopMy GHDDakyHoHHBX MAKCHMYMOE. Ha CCHOBAHWK AHANWIE PEIYNETATOE MIMEDEHWA NDHHWMaKT
pElEHAE O JanNbHERWEeR patoTe C© daHHLIM 0Gpasyos.

OnA obpaaua, BeBpadioro W NapTHW, NPOBOGAT ATORYI0 NPE0BADUTENEHYID ChEsiy & 0DLMM BpEMEHEM
axcnoanuy B0—120 muH. JKCNepUMEHTANBHEE OaHHLIE, NMONYYEHHBIE NOCHE ChEMKKW, WCNONB3IYET ANA
OUEHER W 13JaHkA NapamMeTpoB OCHOBMOID JKCNepuMenTa. CHavyana oueHWBamT JOCTyNHOE paipelenie 1
BOEMA JKCHO3MUKMK ANA PadHsbix NONoHEHHE JETEKTOpa No YNy cronexesda B ana obecnederna Tpedyemoro
YOOBHA CTATWCTHKA WIMEDEHMA WHTEHCWBHOCTER 338 ACCTYNHOE BPEMA NPOBEZEHWA BCAMD IKCNERWMEHTA.
JaTem NpoRogAT OCHOBHOE pedTresorpadmposaHie obpaayos © oGdlkM ppesedHess or 90 oo 120 4. Mo
OHOHYAHAK JHCNEPHUMEHTA NPOBOOAT 0BpaboTEY NONYYEHHEIX Ja3HHEX C Beigaqder dhainoe, Heodxoguses ana
SANEHEALLEND CTRPYETYPHOIC aHaniaa.

4.3.4 O6paboTka OaHHEX

CHOpatoTEy DaHHBIX WIMEDEHWA NPOBOOAT C NpHMEHEHWEM NPOrpaMMBors naketa Crysalis. MNapaserpi
INEMERTAPHOR SYeRKK  ONPEOENAKT NOCNSOCBaTENEHD. O MCNONEICBAHMENM NporpamMMel  CrysAlis
OCYLWECTROAKT MoMcK DpafoBckks OTPpaXeHdnid Ha kawgow dpeise. Janee onpefenskT eMeHTapHyio
AYERKY, PAIMEDL KOTODOR YAORNETBORAIOT He Menes 50 % sadWiCHpOBAHHEN OHDDAKLMOHHBLX pedme:
COD. 3aTeM YTOHHAKT WHCTDYMEHTANLHYIO MOLENs, COOTEETCTRYIOWYIO NAPAMETPEM PEWETER EpWCTanna no
YTOHHEHHOMY Habopy AW paKUWOHHER OTPEMEHHA W KCNONBEIYIOT NPOrPamMMY GNA NPOEaIEHNA NPOdMNLHOND
AHANKIA, COCTORLWErD W3 JBYX aTanoo.

1) onpeganerke foHa KM MPAHKL NHKDR,

2] nonyHeHre MHTErpansHelx MHTEHCHaHOCTEH,

2apepwedde obpaboTekd OCYLECTENMOT CASOYHLWME JEACTBHMAMI. CHaYana BHOCAT BOE AHAYMMBIE
NONPaBKA B WHTEHCHBHOCTH, YTo0bI MIMEDEHHEBIC BEMNHYHHE NPWENHMIMNKCE K KMHEMaTWHECKORN WKana, 3aTem
BECOAT NONpaesd Ha bdoekt NMopeHua 1 Ha NCNAPHAaUNKG ¢ HCNoONLASBAHKENM NEporpamme Cryshlis.,

4.4 Mpoueagypa onpegenedEa NADAMETPOR KPHCTANMKYECHON PeLUSTKN

OnA pacdera sHAYSHWA NapaMEeTpoR PEWETEW WCNONeIVIOT JHadesdus yrnos [ cooTReTCTEYIOWM
MAKCHMYMAM DACNPEOENEHHE MHTEHCHEHOCTER DparroBCEMy OTRAMEHKA, ¥ COOTHOLWEHWE, CBAILIBAMLLEE
IHEAYEHAA MEMNNOCKOCTHEXY PACCTORHAN C ITHMH YyTNamMK

2efzink) = na, (1)

roe d— MERNNOCKOCTHOR DACCTOAHME, HM,
[ — yron CKoMeseHHA Mydei;
it — NOpROCK OTpakeHda 1, 2, 3., (BOIMOMHOCTE (PHECHPOBATE OTPaMEHWA C DONEE BHCOKKM NODADKDM,
KOTODGIE ODECNEYMBRIOT NOBRLUSHWE TOUHOCTH ONDE0ENEHHA NAPAMETDOE, 3aBMCHT OT QrMHE BOf-
Hizl MCMIOMNEIYEMOTD HAMYYeHIA);
A o— OMMHA BOMHE WCNONEIYEMOTD WMYYEHAA.
Ha ocxope cooTHOWweMHA (1) ON8 pasnu4Hiex  KPUCTAnnonpadu4eckiy  CHHMOHKA  MCnonbayioT
ropayny (23 ONA pacLeTa pasMEROR SMEMEHTAPHONR AYelky (d] (KpagpaTH4Hele opMEel ONA KYEHHECKDR
CHMMETLHIA)

Buye = Oyt + I 417, (2]

MocKONEKY NPH AIMEHEHWA TEMNEPaTYPE WIMEHRIOTCA NapaMeTpsl PelIeTky 0bpaiua, WMeeT MecTo
HIMEHEHWE HAGMOOaEMBIX IHAYEHHE YyInos (0 ONA MakCHMyMos DPIMOBCKHX OTpaMeHHH. N0 H3MepAeMulmM
¥ITam Ons kamgod TEMNeEpaTypel Ha OCHOBaHWK PoOpMYNbl 2 DACCHHTRBAINT HCKOMLIE NAPaMET Dk KPHCTANH-
HECKoW peweaTkd. TpebyemMy TEMIEpaTypy WK 3adaHHbIA TEMNEPAaTYDHEIR PEEHM HCCNedyemMes obpasyon
nogaepsHeanT 42 gudpaktomeTpe XCalibur pupme Rigaku-Oxford Diffraction © ToYMoCTeK CTa0WMMIAL MM
Temnepatyp 0,5 °C B gUanascHe TeMnepatyp oT 287 K oo 300 K. Temnepatypy obpaila #3aMepRIoT NOBE PEHHbIM

k]
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WaKmopWTEnan TeMnepaTypel W BNamHocT MBTM-T, paiseiledybiv B HENOCPEACTESHHOA GNUIoCTH oT
ofpaaua € AOBepUTENLHOR NorpewHocTr 0.7 K

Ha gpyrix Tunax qudipakToMETPOR MNK NDELMIMOHHBIX KAMED CHEUMankHEe YCTPORCTES DerynipyoT
NOOCTPEBAEMEE NOTOKW 330TA MMM FENWA N0 BCEM DWANAICHAM TEMOEDaTYD C TOUHOCTRN CTAGMNH3IaLMM
TemMnepaType B npegenax 0,1 *C—0.2 °C.

4.5 BHCnepHMeHTaNbLHBIE HaHHLLEe
Ha pucym:& 2 NpeqCTagnexes mmmcrpal.l,l.m ,gucbpaml-muunﬁ KAPTHHE 113 dpeima, nathuumpnaaunu‘u
NP HEBLICOKKK yrnax. Dopma GUOpaKuMoHHbIX NATEH Ha QWDPAKTOTPaMMax MOHOKDUCTanna Banagwa

NOKaILIBAET XOpoWes KavecTeo obpasua, ewbpaHHoTo ANA NoCHEqYIoWEero alaniia eced awdparkukwoHHCR
KapTHHEL.

al
B
PucyHok 2 — Qudspasrorpammsl MOHOKOUCTANNE BEHEONA -
5]
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PucyHow 2, niact 2

Ouarpamma Daioobix PARHOBRECHA GNA BaHaIHa ¢ Hebonblldm cofepsaHien KMenopoda NnpeqcTasneHa
B [1]. MNpu aTam oTMEYEETCA, 4TO HebonbwKMe 00DaBkd KWCNopoga cnocoBoTEYEST MAHERHOMY YOEMHYEHHID
IHAUEHHA NaApaAMETPa PeleTEd SeIRMCcNopoiHore BaHagMA. 37O NOSEONAST CUBHWBATE COOepHaHue
KMCNOpo0a AN aHandadpyemex o0paiuos M CRaBHUBaTE PeIYNETAT C DAHHLIMN XMMHWYECKOTD AHANWIA.

B T1afnuue 1 npegcTaRnedsl peaynsratk 08paboTed JadHbIX ANA Tpex pasnieHsix obpalyos.
BocnpoMagogMMocTs peIyNETATOR ANS TPEX IKCNEpUMEHTOE 0HEHE BRICOKAA. YTO NOIBONAET MCNONLICEATE
CPEOHEER IHAYEHWE B KANECTES CTAHAADTHOMND CNPABOHHOND DaHHOMD.

Tabnwuya 1 —MNapamerpe EDUCTANMAYSCKOA DELWETE MOHOKPUACTAANHYECHON BAHEOWR ONR BRICOKOYVTIOEIM
OuanaacHa © yrnoM getektopa 1137
DG paL b Mapamety pEwETe,
1 0, 3033T42)
2 0,303151(3)
da 0, 30354712)
b 030357 13)
CpagHes 3Ha~eHME W3 dan b 0.303559117)
CpsgHes 3Ha~4eHWE No scem oOpasuam 0L A0EAE20)
MpuMmedasHuwA
1 — B epyr cxofrax npUBEEasHE HACNDELIE HSHEHWA HEONPEIANEHHODTER HEMA0H CEPMA HIMEDEHH.
2 — CpenHes 3HSY8HWE No BCeM 0bDpEauam BeIMMCNRAT NO 2Ha4eHdAR 1 1 2 obpasya v No CoeaHEMY 3HEYEHMID
obpaagos 3g v 3b.

SHAYEHWA NAPEMETDOE KPWCTANNKWYBCKOH PEWEeTREM BaHagdWwA IaBWCAT OT TeMMepaTypkl, METOGOoE
HIMEDEHHE W OT YHMCTOTel  WCCNedyeMbix obpazuoe. XapakTepucTHEW 3THX  JaBMCHMMOCTER OnA
NOMAEDACTANMWYECKOrs BaHagUA, NoNYYeHHLIE B PAOE HayYHbIX DABOT, ONHCaHBl W NPOUWNARCTRMEOBaHE B
rpadyyeckon W Tatnuyrom arge 8 [1].
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4.6 PeayneraTkl onpegeneHda Kko3dpUUHMeHTOR TEMNOBOTNO PACLLKpeHKA

Tenncess pacliMpeHie BEWECTE W MaTEPWaNcE W 3HayeHnA (KITTP) W &rc WaMeHeHWe C TEMNEPaTy-
poi onNpegenfnT Ha OCHOBE YYaTa aHrapMOHKYECKHX 2DekToR 8 AMHAMHKE KEPHMCTANNWYECKDA PeLUETHH.
Anaverne KINTP npamo nponopurosansHo KO0 EUUMeHTy aHrapMOoRMHSHOCTA B DA3N0ose HIKA NOTEHUA2NEHOH
JHEDTAM M MMEET COXHAKOBSEIA © HUM IHAL,

B [1] npuBeaestl peayneTaTel aHANKMIA KIMEDEHAR ONS ONpeqeneHus NagameTpol KpMcTanniYec sl
peweTed 4 KINTF pavanus paindyHbibMd MaTodamid, BEnYan paHTreHOBCEYE, NPK DalHbix TEMNapaTypan.

Tennoess pacluMpeEHWe BAHAOWA YYBCTEHTENEHO K NPWMECAM B MaTepuane. YBenW<HeHHe coqepmaHna
npeimecel ia 0,1 % NpUeogWT K YBENRYSHMID TENNOROM paciuMpeda npd T = 300 K 1a 30 %. XapakTepycTika
UACTOTEH  ODpasusE, METOOR, WHTEDEANL TEMNERaTYR, WCONONL3IoBAHHBIE B8 paboTax paINW4HBx
WocneqosaTenan, AnA onpegenaqqa KoaOHUHeHTOR TENNOBOTS PaclUMPEHMA BaHARKA NECAHANKIWDOEaHE
W NpegeTaeneHs B Tatnuewol hopme B [1].

B npuasneHHon Hike TaGnuue 2 npegorasnevs obobilet ez anaseHya KNTP a gkhanaioxe TeMnepatyp
o7 220 K go 400 K.

TaBnuua 2— InaeadA KINTF sasaawd B guanazoqs temiepatyp or 220 K oo 400 K

Tamneparyoa, K KETH o j0-"8 |p~ap.'!
220 7,65
2410 1.7
260 T.76
280 7.80(1]
300 T.8401)
400 B,5(2)
Mpumesadye —B pymex chobeax NpHEEseHE] HISCNORRE 3HEYEHUR HEONPENeneHHOCTEN.

Dauskcie 0 napaMeTpay KpUCTANNUuYeckor pelweTRy | adaderdax: KNTP padagusa, npegcTapnelHeie B
paboTax pasnU4HBEX WCCAeNoRaTensk, ONpeqenslnT YLoBeHE TeopeTh4eckdx pacyetos. Mo peaynerartam
ATHE  pPACUETOR CYOAT 0 HeodXOOWMOCTH NPOBeneHHA DONONHUTEMNBHBE o NoApOOHBIX  MAMEDEHHIA
MOHOEDACTANMMYEck: oOpaiUoR C yHEToM BOIHMKHOBEEHWA HEMUHERHOD NOBENSHWA NApaMeTRoR DeLUeTHA
WU KNTP B paanyqMslx JManasoHax TeMN2paryp, TAK K2k oW NOHIKE Y TeMNepaTyDed MOABNAKTCA MPMIHaK
faineslx NEPEXo0os, CERIAHHEE ¢ OCOGEHHOCTRMM ANEKTPOHHOR CTRYETY Rk 3TOM ANeMEHTa.

Mpw paapatorke TABNAY CTAHZAPTHBIY CNPAROHHEIX DAHHLIX WCMONEIVIOT TEMOSEATYDY WNH OWaNado
TEMASPATYD BONMIK KOHKDETHOND 3303BASMOTD 3HAYE2HWA. PENepHON TOYEDH CHMTAKT TEMNEpaTyDy, KOTODan
COOTRSTCTAEYET HODMANBHEIM YCIOBHMAM H3MEPDeHWA, TO 2CTe BENMaW TemnepaTtypel 300 K (o7 23 °C go 27 °C},
HMCNONe3ya A8 COABHeHMA Haubanes JoCTyNHLIRE JManaz0H TEMNEDATYD, B KOTOROM PRy NETATE HIME DEHHA
OCCTATOYHO XOPOWG COMACYIOTEA Meway coboi,

4.7 QocToRepHOCTE OaHHLIX

DocToBEpHOCTE NONYYEHHBIX JAHHEX MO SHAYEHWARM BENHYYHE NAPAMETPa KPWCTANNWHYECKOH DELWETE
W KNTP ougHWEaDT NO peayneTaram cOBMECTHON obpaboTHd peayneTaTof HMIMEDeHWH W CpaBHEeHHeM
PEEOMEHTYEMBIX IHSYEHWA C OBOCHODAHHLIMG JaHHBIMK HI pAOD3 OPYIHX WCCRegomaduih. ADCOmnTHYR
NorpewHocTe 000022 Hd BRYHCNRIOT MO PeayNETATAM TREX HE33BHCHMBIX WAMEDEHHA NPK O0BEDHTEMNsHO
pepoATHOCTH 0,95 %M. OnA ofecnedeHus BniCOKoM ACCTOBEQHOCTH NOMYYEHHBIX PEIYNLTATOR NPOROAAT
NOELEAPKTENLHEIE MAMEDEHHA XAPAKTEDHCTHE MOCYJapCTBEHHLIX CTaHapTHEIX obpaiuce AwdpakumoHHBx
CEOACTE Ha TEX MO IKCNEDMMEHTANEHBIX YCTAHOBKAX,

Pa3spaboTka anekTpoHHOWM Bepcun - nopTan GostExpert.ru 12 /16
CrpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-8.954-2018



https://gostexpert.ru?utm_source=pdf&utm_medium=57862
https://gostexpert.ru/gost/gost-8.954-2018?utm_source=pdf&utm_medium=57862&utm_term=page

rocT P 8.954—2018

Bubnuorpadiva

[1] Kopsce b.H. Tabneue craHfapTHsx CnpasosHey gaddss, MOCCO 341—2018. Banagya. Napamerpe Kpuctan-
NAHECRON pEWETEY. Ko3@pHUuMeEHT NWHBRHOID TENNDEND DRCWHPEHNE B QUanazose reMnapatyp ot 240 K go
400 K. — Mo2MYT «BHAMMC », 2018, — 34 .
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¥OK B69.539.5-536.6:006.354 OKC 17.020

Knioweesie cnosa. locygapcTeeHHas chcTema obecnedveHus  eauHCTEA WM3IMEPEHHA, CTaHAapTHbIE
CNDABOMHLIE DAKHBIE, CTRYKTYDHLIE XADAKTEPMCTHEY BEIUECTE, OWMOPaKUMOHHEE CROACTEA, NApaMETpRE
KPHCTANNAYECKON pRUeTi, KoadyUMeHT NAHERHOD TENNOBOMD PACLUMPEHHR BAHAOMR, MOHOKOHCTANME,
CTaHOapTHeE 06pasl L, BHCOKEA TOYHOCTE, BOCNDOMIEOOMMOCTE W AOCTOBEDHOCTE DEIYNLTATOR
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Pepaktop HA Apayrodga
TexHeHBCEHA pegakTop ELH. Noyrasxosa
Kopperrop £ OwisHess
HomnmurapHas espoTea A H Jonomapesod

Caano o wabop 11.12.2018.  MNognecano o eeuais 21122018 Popmat 80=04 1.'5_. Faprutyps Apwan.

Yen. ney. n. 1,86 YWe_-mam. n. 1,68,
MagarasnsEHn HE GCHERS ANEHTHOHAON S8PCHA, APEgocTARNEHEDR pAapaborarskom cranaapts

Coaaada n eguidaHom senohEerRd SUFN «CTAHOAPTHHSCPM &
OnA Rk ANEETSNAHNA PEQEPRNEH I MEPOPMAUNMDHHDID dIoMda CTaHIapToR,

117418 Mocesa. Haxpeoockmi np-1, g 31, k. 2.
wa'w.gastinfa.ru  mfsiigastinioru
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