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MNpeaucnoewne

1 PASPABOTAH MapHbM HAYYHEM METROMNOTAYECKAM LERTPOM «CTAMOADTHEE CNPAB0YHEE BaHHLIE
0 PHIRYECKWK KOHCTAHTaX W CBOWCTEAX BEWECTE U Matepuanos: (THMLU «ZC0x), PegepanksHeM rocyoap-
CTEEHHBIM GIOOKETHEM YUPeROeHAEM Hayi « MHCTETYT OHankd We. X M. Amuprascpay JarecTadckors Ha-
yuHoro wedTpa PAH (UMD OHL PAH)

2 BHECEH TexHW4eckHM KoMATETOM Mo cTangapThaauMn TK 180 «CtaugapTHele CnpapoHHelE SaHHLIg
0 hMIMYBCHME KOHCTAHTAY M CEONCTEAX BELIECTE M MaTEDHANCE:

3 YTBEP¥EH 1M BEBEQEH B QEMCTBVE Mpukazom $enepantsHoro areHTcTEA N0 TEXHUHECKOMY pa-
MYNADOBEAHKIO M METpONoriy oT 14 aarycta 2018 r Me 4949.cr

4 BEEJEH BMEPBLIE

Mpasuna NpUMEeNSHUR HACMoAWe20 cmandaoma yomansanskbl 8 cimamee 26 PedepansHoss 3akoHa
o 28 wona 2015 2. Ne 162-03 O cmandapmuzayuld 8 Pococutckol Pedepayuus. Hugropsauun of ua-
MEHEHLUAX X HacmoRwesmy cmandapmy nyfnukyemcs & exe2odHonM (o0 CoomaoaHwn Ha T ANESPR MEKYLLES0
eoda) usopMaLUoHHOM Yasamene «Hayuoranshibe cmandapmen, 8 cPuULanssbl MEKCM UIMeHeHL
U AONDEE0K — 8 EMEMeCAYNOM Lo MALLIORHOM YKSIamene « HayuoNanssse cmakdapmeis. B cmpyae
TepECcMOMPa [IaMolsr] LU oMMessl Hacmafdiyeso cmakdapmsa coamacmemayuiies yacdomnesue bydem
anpfnukoeana 4 Gousadwes esiTycHE CHEMECAYHOE0 UNEODMALILONNOE0 Wralamens sHayuonanstbe
CraNdaomeis. COOMEEMoMEYIias URhopMayua. YeedosMNosle U IMBKCME! DasMELEanmcs MaKke 6 uH-
cPOpMALLORRO0 CUCMeME OBLLEa0 NONLIDERHUA — Ha Whuyuansron caldme Gedepans oS0 aermcTes no
MEXHUHECHOMY DESYTLUDOSHUD U MEMpOnoeLy @ cemu Humapream fwwnw gostru)

& CTaspgapTulpops, odoprmnesye, 2018

HacToAwui cCTAHOAPT HE MOMET GBiTh NONHGCTED WK YACTHHHO BOCTIPOMABENEH, TMPaMWpORAH W pac-
NPOCTREHEN B KAYECTEE OpHUMANEHOM WaganvA Gea paspelweqiA PenepansHone areHTCTaa No TEXHUYeCHo-
Yy PEMYIMPOBAHMIO 1 METRONCTN

i
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HAUWOHANBHBIA CTAHOAPT POCCHHWHCKOW ®PEOEPALMWMHM

FocynapcTReHHAA cHCTeMa ofacneYeHWa eAMHCTED HAMEDEHKA
CTAHOAPTHRIE CTIPABOYHLIE OAHHBIE

TennodHaHYecKkHe XapakTEpHETHEY NbE3I0KepaMAE Ha OCHOBE HHOBATA NATHA
B adanazoHe Temnepartyp or 300 K go 900 K

Stata system for ensuring (he uniformily of measuraments. Standard reference data.
Thermoaphysical charactaristics of pzaceramics based on lithium nicbate in the temperature
range from 300 K fo 300 K

Oata sgegeHns — 2013—02—01

1 OBnacTe NpUMEHEHWA

HacTosuwmit cTasgapT pacnpocTpaqAaeTcs Ha CTaHJapTHEE CRpasoYHee Aankere (CCOY o Tenmonpoao-
OHOCTH, TEMNOEMEOCTH W TEMNERaTyoHoM koD dvUreHTe NWHEAHOMND PACWHPEHWA NbEI0KEDaMWAE Ha OCHOBE
TBEPALIX PACTEOPOES HWODATa NHTHA B AManasoHe TemnepaTyp oT 300 K go 800 K.

HacToAwWa CcTangapT ngegHaIdaqed gna vononesosalva CCO o TennonpoBoqHOCTH, TENNOeMEOCTIA
H TEMOEpaTYpHoM oafdHUMERTE MHHEAHSTD PACLLWPEHHE NeB30KEDaMHE Ha OCHORE TESPOEIY PACTROpPOD
HHWOEATa NATHA B gWanazoKe Temneparyp oT 300 K 0o 900 K npy pazpadoTke HoBLIX NeEI0KeDaMAE C 33gdaH-
HEiME CBOACTEAMA, 3 TACHE NDH CO3OaHMM PasnHYHbiX NPUEOPOE W YCTPOWCTE ANS yNeTRaIBYKOBLK Npeabs
pas0BATENSA,

2 HopmaTHBHbIE CChINKKW

B HacToAWEM CTaHOAPTE WCRoNsA0BAHa HOPMATHEHAA CChINKA HA CNeqy oWl cTaHgapT:
MoCT P 34500 3/Pykoecgerao MCOMSK 95-3:2008 HeonpeQeneHHOCTE HaMepeHda. YacTe 3. Pyxo-
BUOCTEU MU Bbipaie MK HeoNpedeMeHHOCTA MM e HdA

Mpumewarnse — [y NONLI0BAHMK HACTOAWWM CTAHIARTOM LRMecooDREHD NPOBRPHTE QERCTENE COBINoH-
HelX CTHHOAPTOR B WHERORMALHOHHDN CHCTEME DOLLEM NORbIOBEAHMA — Ha oirlWvaneHoM canTe PegspansHOn ansHT-
CTEE MO TEXHAYBECKOMY PEryNMPOBAHMA ¥ METRONOFMK B CaTh PIHTEpHET MO N0 SHEF0OHOMY MHEORMALHOHHDMY yYESI8-
TEnE #HAUWOHANEHBIE CTAHOSPTE, EOTOPLIA CHYENUROBEH NO COCTOAHAI HE 1 AHBAPA TEEY LS rOga. @ no Bsnyckam
SHEMECAYHOID MHROpMauMORHDID ya3aTend « HaunoHankH0e CTEHGApTE 33 Terywpr rog. Ecnn 23ameHeH coeinoHHeR
CTEHOAQNT, HE KOTOPEIA GEHE HESABTHPOEAHHEA CChINEA, TO PEROMEHIVETCR MCNONLI0BATE JEACTEYHIWYH BEQPCAK 3TOr
CTEHOBPTE C Y-9ETOM BCEX BHECEHHBIX B OAHHYH) BEJCAE M2MEHEHMA. ECnn 3ameHed couinoYHbIE CTAHOEPT, HE KOTOpeA
[aHs OSTWpOBaHHAR COLINKA, TO PEKCMEHOYETCA HONONLIOBATE BEDCHED 3TOND CTAHGADTE © YEASAHHEM BhILUE MOg0mM yi-
BEDEOSHNE (NPMHATHAL BECnv nocns yTEEP#EOEHNE HACTOALEM CTAHAEPTA B GORINCHHER GTAROEET, HE KOTOpEIR DaHa
HATHPOBAHHEA COLINKA, BHACEHD MAMEHEHHE, JSTRArMSAKILES NONMHEEHNS, HE KOTOP0E GAHE COLNKE, TO 310 NORDHEHWE
PEEOMEHOYETCH NPMMEHETE BG83 y4ETa J8HHDM MameHeHnA. Ecne coeinoYHbIR CTEHgapT oruerar el 3ameds, 10 nono-
MEHWE, B ROTOROM QAHE COBINKE HA HEM, PEROMEHOYETCR NPWMMEHATE B Y30TH, HE 3aTRarMB3HLAR 3TY CobIMKY.

3 OBuwmKe nonoxeHusa

3.1 BoOnNBUKHCTES NBEIOCETHETOKEDAMIK (CEMHETONLESOKEDAMHYECKHME MaTepkane — CIM), cepritno
BRINMYCKAEMEIX B MK P, COCTARMAKT MHOMOKOMMNOHEHTHEE CHOTEMB CEBMHUOBOCOOEBDMALLME CNOEHEBIX CKCHOOB
HA OCHOBE TESDOLIX DECTEODOE LWMPKOHATA-THTAHATa cellUa (UTC). B COOTEETCTEMM C IKCNOMMYEckdMK Tpa-
CODAHWAMY K 2THA NeSI0KePaMUKaM HEoBX00MMO HCHMIOUMTE TOKCHYHEIR DECHO COMHLA W3 TEXHONOMMYackorD

Wanauue odmunansHoe
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MNpOUECCa W #ILICKATE HOBLIE NbEI0INEKTPWHECKKE MaTepHans., No CEONCTREAM He yoTynaww«|e LTC-kepa-
EEIBA.

MEoroneTHyuil onwT paspaboTed BeicokoxpdekTHaHsix TMNM [11—[7] noasonAeT nony4ate rpynny bec-
CEHHUOBEIX MaTepHanos Ha ccHoBe HobaTos wenodHelx Metannos (HILM) — duobaTel NMTHE, HaTpua, ob-
Nagaiolny pRACK YHHKANBHBY CEORCTE, He peandayenex 8 UTC-cocTapax.

DoctouHcTeonM Takkx CMM senawTcs:

- BEICOKAS CKOPOCTE JBYKa, onNpeicnAnlas BeCoRoHacToTHRE (BY) adanazod akcnnyartayus npeob-
pRsUBATENA, @ Takke BusMuMHUCTE NoyYaTh sadaHiyi SacTuTy Ha My TUHERR NNacTMHER, 4T yNpoilzeT
TEXHONGTHID RArOTOBREHWA BHY-yCTPOHCTE 38 CHET B0aMOEHOCTH YEENHYEHIWA WX PEI0OHAHCHEIX PAIMEPOB, 4T,
B CEOIO DY2DEdL, BITOOHD M C TOHKH 3PEHKA YMEHBLSHWA EMECCTI NpeclpaiocpaTensd;

- HWIKAA NNOTHOCTE, NPHBOGALEA, © OOQMONR CTOPOHLI, K IHSHMTENLHOMY CHINEEHHID BECA HAOENKWA, a ©
OpYTOR — K ¥yMEHLLLISHAK aKYCTHYECKOMD WMNedanca;

- O4EHE HWIKEA GUANEXTOHYECKAA NPOHWUAEMSCTEL, YTO HEMANOBAXHD ANA ANEKTPUYECKDro Corfacosa-
HHA C FEHERATOPOM W HArpyakon,

= OBLILUEHHBR TONWHHHER Ko0a0hHUWEHT INEKTROMEXAHHYECKOH COAIN,

= QOCTATCHHAR AHHACTRONWA NsEINCEDACTE, YTO NOIBONAST YYYLLIWTE OTHOWEHWE CHHanwym ¥ ynpo-
CTHTE TURHUGMOIMIL Moy SeHdA, BOEMOoYHE ONepa b pesid MaTepWan,

-« HH3KWE OAINeKTPUHECKHES W YMEDEHHLIE MEXaHWHECKHE NOTERK, H9TO BaMHO OMA NONYYEHKA KOPOTEWK
WMBAMYNECOE M PABHOMEDHBIX AMINHTYOHS-Y3CTOTHEX XaDaKTepHCTIHR.

MNpw paboTe B aECTpEMANLHBIX YCNOBWAX HAWGONEE BAKHOE IHAYEHME MMEET NOBEOEHHE Tennoduman-
YECKHE CRBORCTE (TDC) kepamMrHecy MaTepuancs, ocofeHHD B 0GRacTAX CTOVKTYRHBE (haioseix Nepexoaoa,
roe HabmooawTes Mx asomandd. Noatomy HeoSxXoguMo HMEeTs NoQLOEHEE OaHHBIE O TEMNESDATYDHON 1aB1H-
CHMOCTH TENMONPOBOOHOCTH, TENMNOSMEOCTIA H TEMNERaTYPHIM oD HUMENTE NMHEANROM PACLUMPEHAA B
WHDCKSM OHManaloHe TEMNepaTyp (B oDNacTH CTRYKTYPHEIX alobblx NEPEXogoa HeabXOgMMo WMETE GaHHLIE
o TPC yepas 1 °C — 2 "C).

3.2 MNKP-35 — Nbelokepamika, TE2pAsINA pacTeop Nan:-,a.*sul:-,usﬂhﬂ:n MO MDA DOBAMH BIA CTROHL M-
e, DOnagaeT pROOM YHWESMNLHEY CROACTE, HE DEANWIYEMEIK B CEMHETOKEDAMMEAX Ha OCHOBE LWpKOHATE-
TATAHATA CEAHLA. HKAKAA NMNOTHOCTE, BHOCKAA CKOPOCTE YNLTRA3EYKA W JOCTATONHD BICOKWME Me@aoxkapan-
TEQHCTHEA OPH YPEIBLIHaRHD HRIKOA QUANEETDHYECKOR NPOHHUAEMOCTH, WHEFOKWMA QWUaNa3oH MexaHkiecEoun
O00pOTHOCTH, BRICoKaA Temnepatypa Kiopu, 4To denaet NMKP-35 seiae iiMoid 4NA CeepxBECokoHacTOTHON
MEE30TEXHAKK,

MKP-61 — Nbeaokepamuka Ha 0CHOBE TeepaLIX pacTeopos HkobaTa nutka (0.97 LINGO,, + 0,03 EuTiO, ),
MOOMEHUHMDCBEAHHEE OPYTHMK SHMHHECKUMK aneMeHTami. Mo cpasuennn o UTC-kepamrranmi obnanaet
BRICOKOW Temnepatypol Kipn (Gonee 1200 “C) HAIKCH NNOTHOCGTEK W BEICOKOR CKOPOCTERD YNLTPA3BEYKA.
FineeT NOERWeHHYID padodyin TemnepaTypy 0o 950 “C 4 kpaiHe HAIKYK QHUINEKTRAYECKYI0 TRPOHMLSSMOCT L,
ocOSeHHo DNarcnpUATHYID NEW MCNONEICBAHKWM B BRICOKOYACTOTHRE YCTRORCTEAY (Nue300aTYHEx DeicTpoMe-
HAMILLMACA O3BIEHWA TeHePaTopHOND THRE B CHCTEMAX KOHTPONA 0O LekT0s, BLiCOROTEMNEPaTYEHEE JaTYHKH
OABMEHAA].

MNKP-38 — neesokepamnga (0,97 LiMbDC, + 0.01 B,Oy + 0.02 5i0,) Ha ocHOBE TEEPALIX PACTEODOS HW-
OSaToR NKMTHA, ABMASTCH BLICOXOTEMNEPATYPHEIM MaTepHanom, Tesmnepatypa Kopr bonee 1200 °C. paGodan
Temnepatypa bonea 1000 *C. OTnv4qvTensHan ocofeHHOCTE: B MHTEpBANE TEMNepaTypel ot 25 °C go 1000 °C
OTCYTCTEBYIOT CTPYKTYRHEIE NEpExofsl. DYeHs YYBCTEWTENBHA K HIMEHEHWG DARNEHAA, BAAMHOTTA W TEMEE-
paTypel. Ha & OCHOBE BOIMOMWHO COIZAHWE NbeI0JaTHWHEOBE ONA KOEYXOB TEnnoBbJenfiowny INeMeHTon
(TE2) aTamMHblx PEAKTODOE HE DLICTRLIX HERTPOHAX, KOTOPGIE CROCOEHLI C BRICOKOH TOMHOCTE Peryidpo-
BATELCA CHCTEMOR OXNaMdeHks (TeMnepaTypa kowyxa Sones 600 =C),

Mrmeerchr AoCTaToMHOE KONWMYECTRS PatoT, MOCEALEHHBLE MCCNELOBAHWKD CTPYKTYRE, NBEI0CETHETO-
INEKTOHYSCEWX W YNPYTHE CBOWCTE, BOIMOMHOCTA NPWMEHEHHA ¥ CO30aHWA NPOMBILNEHHBX NLSI0daTHHEoE,
DOHAKD WCCMedoaaHia M Tennoduan<eckus CBORCTE (TENNCNPOESGHOCTE, TENNOEMEOCTE, TEMMEDATYPHLIA
KO0 DHLHNEHT NMHEAHOTS PACLUMPEHWA) B HAYWHO-TEXHWYSCKOA NWTEpaTypE He NPe0cTasneHe. MNpuHULKMn pa-
BoTh B ICTREMANbHEY YCNOBWAK (BEICOKME TEMIERATYES, ABNEHWE, BIAMHOCTE) 8 DoNbUGH CTENEHK J3EK-
CRT OT XapakTepa W HAMEBHEHWA TennPHIMYeckiy CEBOACTE. BE3 HENHYHA A0CTOREDHLIX Oa3HHE O TEMIERE-
TYPHOH 3aRACHMOCTH TEC, XapakTepa X HAMEHEHIA, CEAIAHHEX CO CTRYETYEHEIMK (Daj0BEIMH NEREX00amH,
HEBJIMOKHD KOHCTPYHPOBATE NbEICOaTYHEN C 380aHHEIMK CRONCTBAM M.
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4 CTangapTHble CNpaBoYHbIe AaHHbIe O TeNNONPOBOAHOCTH, TENNOEMKOCTH
W TEMNEPaTYPHOM KO3 MUNEHTE NHHEWHOTO PACILMPEHWA Nbe3oKEPaMMHKM

CTaHJapTHBE CNPAEoY HbIE SaAHHLIE 00T BOIMOMHOCTE TEXHOMOTAM NDK CHHTE3E NONYYaTh KEPaMURY ©
330AHHEMH CROACTEAMK, 3 PAIPAGOTYHESM NbEIDKEDAMWYECHUE YETPORCTE BEOMDaTe ONTHMAENEHEIA DEEHIA
ux paboTel (TeMnepaTypHas olnacTe, fazoBbe NEPExXchE, AONMOBEYHOCTE PAGOTE NPH PaZNHYHBIX PEXMMAX
Harpeaa W ORNakgeHdA, CNocoBHOCTE BalOEOMHBATE TENNOBLIE ¥ YOaPHEIE HArDYIsH).

CTaHjapTHeE CNPABECHHLIE JaHHLIE O TENNSNPOBOAHOCTH, TEMMOEMEDCTH W TEMOSRAETYDHOM KO-
LAEHTE NMHERHOM PACWMPeHnA Nseaokepamuid NMKP-35 (Li; ;. Na, ;- N0, | npuBegeHs & TaGnuue 1.

TabBnuwuas 1 — CraHpapTHee CNPAB0YHEIE SAHHLE O TEMNONPOBOGHICTH, TENNOSEMECETH M TEMNEpaTYPHOM kosdtdie-
UMEHTE MHHEAHON PECLKDEHMA Neazorapampsis TTRP-35 (Liy joeMay apsMbOy)

T, K i, Bria K O, Boweinr K e 10% Kt
300 2,85 619 9,56
320 282 636 10,32
340 2 54 651 0.7
380 3,02 664 10,87
aa0 3,09 676 10,24
400 3,14 GaE 11
420 3,148 644 11,21
440 a7 704 11,28
480 3,25 713 11,52
480 3.44 20 11,64
480 347 724 11,24
ad 3,50 728 11,85
510 3,52 T3z 12,04
520 3,60 737 121
530 3,70 740 1224
540 3,73 744 12,1
530 3.79 46 12.0
SED 322 Tod 2.0
5B5 3,84 7ol 11,92
a7l 3.a7 GiELH 10,88
arl 3.a7 TEN 10.7
av2 3,28 a3 10,56
LT 3,28 B22 10,0
av4 3,29 BOE 8,34
ara 3.8 ga2 8,00
arg 3.92 1038 585
ary 3,94 1038 860
578 3,24 73 et}
avd 4,84 230 210
530 3.95 BaG 798
581 3,964 BEE 7,84
oaz 3,968 g42 il
Sd3 3.87 B3z 7,58
584 3.98 B21 716
585 4,00 B12 5,94
oa6 4.01 BO% 6,73
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Cronsanue mabnuys |

T K A, Brim K E,-. Oaier K 1B k-
E8Y 4,02 00 648
88 4,03 704 B4
85 4024 782 0
a0 4.028 Ta0 5.8
BHE 4 06 787 4.2
GO0 4,13 7a4 1.8
By 4.14 790 1,03
G10 4,19 T84 047
B2 471 200 032
513 4,22 a0g 0,21
B15 4,24 a3 0,16
E16 4,25 532 0.0
617 426 BE5 -1.22
G618 427 QG5 —5.15
619 4,28 a50 -B.22
G20 4,28 Q08 -1210
621 4,29 63 —24
622 4.31 B2 )
623 4322 B11 -85
B24 4,33 797 _70
25 4,34 7ar —47
27 4,37 Tra a0
G0 4,40 TET -28
B35 4,50 TE3 B2
G40 4,84 TED 11,36
B0 4,69 760 12,8
GED 4,78 TR0 12.74
ETD 4,83 761 12.81%
GED 4 B8 TG3 124
Bal 4,892 TGS 13,08
oo 4 973 TES 132
710 4,89 Pl 13.32
T20 5,04 7an 134
740 5,18 Taa 13.51
TED 522 Tar 13.56
TED 5,28 784 13.62
a0 533 T80 1373
220 5,38 TH2 13.87
240 543 783 14,0
Ba0 549 a2 14,13
BaD 552 780 15.29
B0 5,56 70 15,4

CTaHaapTHLIE CAPEBOYHEIE JaHHEIE © TENNONPOBSOHOCTH, TEMNOSMECCTH W TEMNSPaTYPHOM Koaddii-
LMEHTE NWHERHOTD pacliMpenyd Neesokepamukn NKP-61 (0,97 LINBO, + 0,02 EuTiO, ) npruBegeHs B Tabni-

ue 2.
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Tabnuwuas 2 — CraHpapTHEE CNPEECHHEIE GEHHEE O TENNONPOELOHOCTH, TENNOEMECCT M TEMNERETYPHOM koetin-
UWMEHTE MHHEAHOM PACIUMPEHWA Neazokapan NKP-61 (0LET LiNbO,, + 0,03 EuTiD, )

T.K BT K C, Mociar K w105, K
3040 2,20 572 2,25
320 2,84 SHE 8,36
340 2 88 615 &.48
380 2,93 g32 8,64
380 2.97 046 4,80
400 .02 657 9,00
420 3,07 G6a 2,08
440 3,12 877 9,03
480 4,18 ga7 347
480 3,25 646 8,62
ald 3,31 05 973
a10 3,34 a7 a7
o158 3,27 710 9,84
520 340 712 9,83
525 3.45 714 887
230 3.7 M7 892
240 3.28 720 9,85
550 318 723 16,03
SE0 3,10 727 10,06
&70 3,13 7 10,13
280 3.18 734 10,21
580 3,23 Tar 10,32
G0 3.30 41 10,440
10 3,28 744 10,48
G20 334 747 10,57
G630 347 a0 10 66
&40 3,54 753 10,75
650 3,61 T 10,87
G680 3,67 70 10,92
arid 372 762 1106
G0 4,77 TGS 11,18
630 322 bt 11,33
o0 3,88 ir2 11,34
710 3,84 774 1.5
720 4.00 TTE 10,63
e | 4,05 Tre 10,78
a0 4,12 TB2 10,87
0 4,158 784 11,88
TE0 4.20 787 1210
Tra 4,24 TES 12,28
Tan 4,25 LR 1244
T30 4.2 7ol 12,50
800 4,37 THZ 12,61
810 443 ar 12 68
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Cronanue mabnuus 2

T K A, Brow K Cp. Amsr K R [V e
g20 4,47 T8 12.82
230 4,57 a0 12,596
240 4,55 a2 13,12
ga 4,60 503 1329
gal 4,64 04 13.38
av 4,867 06 13.47
280 4,72 08 13.549
2a 4,75 05 13.73
200 479 512 13.82

CTaHAAPTHLIE COPEB0YHEIE JaHHBIE © TENNONPOBSOHOCTH, TENNOEMECCTH W TEMIEpaTypHOM koodidn-
LUKMEHTE NIMHEAHOIT PACIUMPEHHA Neeaokepanmiin MKP-38 (0.97 LiNbG, + 0,01 B,0, + 0.02 5i0,) npueegeHsl
B Tabnuye 3.

TaGnuuya 2 — CTaHzapTHLE CNPEECHHLE D3HHLE O TENNDNPOBOOHDOTE, TENNCEMEOCTH 1 TEMNSPaTYRHOM kosdgdn-
LHEHTE NMHERHOD DECWPEHRE Neesdsepamnrd NKP-38 (0097 LiNbC, + 0,01 5,0, + 0,02 SiC.,)

T, K i B K ., Qs K ER TV
200 5.7 544 8,05
320 582 558 317
340 5.5 72 9.3
50 542 587 0,68
B0 533 601 1017
400 5,25 G12 10.48
420 517 G624 10.79
440 5,14 G35 11,03
442 512 GaT 11,12
445 5.1 G40 11,14
450 507 GE2 1.2
455 5,04 G673 11,28
460 501 GT0 11,38
465 4,88 G675 .42
AT 4,84 G55 11.5
475 4,83 G50 11,58
480 4,85 GiE) 11,65
485 4,91 GEG 1,72
440 4,480 G74 11,81
500 4,88 GED 11,96
520 4.B1 B3 12.24
540 4,77 T2 12.55
560 4,71 708 12.84
5RO 4,68 713 1312
GO0 4 863 714 13.40
610 4,62 723 13.56
G20 461 726 13,70
GA0 4,59 730 13.86
G40 4,58 T3 14,00
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Oropyatuse mainubr 3

T i R, Bl i Cp Boiler K i [
G645 4.58 Ta6 1385
650 457 Tag 14,16
655 4,55 T42 14,22
G0 4.56 T4 14,28
665 4 54 754 14,38
G7o 4,54 754 14,42
Ga0 4.53 Th 14 52
B2 4,54 763 14 54
T 4.55 ag 14,82
710 4.55 TTEZ 14,86
T20 4,56 LEEd 14,50
e 4.57 g 16,00
740 4.58 T2 15,02
50 4,58 81 1510
TEl 4 B 785 15,13
T 4,50 THE 15,28
Tan 4.6.2 787 1526
B0 4,65 a0 1540
&1 4,68 T4 15,52
B0 4.GA THZ 15,52
830 4,68 a2 15,60
B40 4.7 Tl 15,65
850 4.71 a3 15,82
BED 4,75 794 1578
B70 4,76 794 15,93
Ban 4,79 785 15,93
RS0 4,81 TO5 16,03
a0a 4. TG 16,07
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Mprnomexne A
(Cmpaeo4YHoe)}

Kpatioe onAcadie METOO0B IKCNePHMENTANLHOMS oNpageneHKA TenNodgMIKYeCcKMX CBOHCTR
CErHeTOKepaMMY8CKME MaTapManos

A1 B [E] [9] papaboTadel OpMivHANLHEE PETEHOBEA NS 3ECASPHMEHTANLHEX MGCCNe00EaHHA koathduMeHToS
TEMNONPOEBHIHOCTH, YOSNEHOR TENNOEMEDETI NPA NOCTOANHOM OSETNEHHA 1 TEMNISRATYPHROTD KO nUmeHTa NMHEEHD
PARCLMPEHAN NEEIOHEDEMAMHEDEME METERWANCE B IUMPOKOM QManddoHe Tesnaparyp ot 300 K go 900 K.

MamepeHue TEMNERATYPHOR 3EBMCHMOCTH YORNEHOA TENNOEMEDCTH NbEIDKEPAMAHSCHAY MATERHANRDE NPOSOLAT
HE ardhhEpSHUMAENEHOM CRAHMpYIWEM kanopesarpe UK 204,01 vemagron dipreel NETZCH. MHgnengyansHpie a48-
qekns O, NpH pasHbx TEMNEpETYPas onpenenioT coracHD CegyRLEMY YREEHEHNIN

. om_ DEC (T}-DEC, (T) _
C o (5=—= : = C ;(std), AT
i m DSsC__(T) DSC,

rae O, , (3} — yGensHas TENNUEMEOGTE ODpasya np TemMnepatype T
Ep.rtsfd'} — YOENBHAS TENMIEMEOCTE CTAHZADTS NpA Temnaparype 1)
My — MBCCE CTaHpapTa;
M, — macca cbpaaua,
DEC, — samynHa cHinana QUK npe Temmeparype T vz kpuech obpazua;
DEC,, — sarmynna ciisana QK npe Temnapatype T W2 spWBOR CTaRpDapTa,
D30, , — eanv4aHa cHriana qCK npe Temieparype T vz Ga30200 naHmg.

JUBHUEAHWE HEONPEOSNSHHOCT NDOBOAAT B cooTeeToTEMK ¢ TOCT P 54500 3 Pyrosogeran WOOMSK B8-3: 2008,
MarpewHooTs MEMEpEHIE TENNOSMEDCTH B HOCNS00BSHHOM WHTEDEANS TEMNEPATYR cocTapnReT 3 T,

TennonpaBoaHOCTE GNPEEEnAET S0COMKITHLIM KOMIEHCHLROHHEN METOA0M B CTALHOHAPHDM pexdme [B1, [9]. O6-
LUAR NOrpeEWwHIcT: ONPEQsnsHKA Tennanpoesasocty npe 300 K cocraenrat 5 %.

TeumneparypHeld EoshuUMEHT MWHERHOM pacwwpadds (TENP] onpeganAT eMBOCTHEM Qunamometpos. [10]
CyMMapHIR NOPEWHOCTE mamepednA THIP G ywamon norpelHocTy anpegenseqnn paamepos ofpaaua, TemMneparnype i
NACTORHHON YOTEHOEKA HE Npaeswast 3 % o A0BSpUTefeHoN BEpOATHOE TR 095,

Ons anpepenexsms TENNONPOEOOHCETH B KAYSCTES YYBCTEVMTEMREHOM SET4HME TeMnepatypel B [8] npumedsed no-
NYNPOS0SHARDBLEM TESPOLIRE PACTEOR HA DCHOBE CyNBEMLE TAOOAMHHA, NEEUMYLECTES B CNEOyEolLEmM: MHEOMKDETHOS
HENDNEI0EAHHE . HAMEDEHIKE TENNONPOBOOHMOCTI WANNATOROE, NoNYNpoBoaHKMEDE, Matannae o 0.2 Brimk go 150 BrimK,
LWAPGEMA TEMNapaTypHeA auanazoq ot 300 K go 1600 K.

A MNMpeHUMNHANEHAR CHBME IRCNEPUMEHTANBHOR YCTEHOBEW ONR ONPESENEHWA TEMNONPOBCOHOCTH TEEOOEX
TEM M Hx PECNNEECE NPH BLICOKME TEMNEPaTYRaX abooniomHeEIM EOMIEHCELMAHHEM METOOOM NNDCROM CROCA NPWEESEHS
HE pHCyHES AT,

SRCTEPHMEHTANEHEA YETEHOBEKS COCTOMT WA OEYE UWWAHHIPWEOE — CTAKEHOE M2 HEPEaBR0WEn cramnn 1, 2 masiy
HOTOPLIMK 3ENPECCOREH CNOR TYMOMNEEK0D RONYNPOENSGHAKS — cynedmaa moomHes 3 Osg obpasyoT BsicosnTaMnepd-
TYpHYD QudhdepeHUManeHyYD NOBENEHOCTHYED TENMONARY ONA KOHTRONA KOMNSHCALMM TENNOELIX YTEWEK C NOESPXHOCTI
rPEgQHEHTHOM HErPESaTENR 4, BMOHTHRPOBAHHDIT BHYTRH MEHLLLEID CTEKAHA. KOMNEHCEUMOHHEIA HETPERETENE 5 HAMOTAH
HE NoEEREHOCTE BHOLWHEFD CTAXEHE — BTOPOID ANEKTpO0as gridhepeHUMANEHOR TEpMONape!, TIWETENEHD HAONKPoBAE &
o7 KOpyca nprbopa. O8pased vecnegyemand BewacTea § 8 arngg TabneTr QHaMETPOM, PHEHEIM SHAMETEY rPagHaHTHO-
11 HETPEEATENA — MEHBLIETD CTAKAHA, JEHAT MEXOY palourivm NOSEREHOCTAMKM NPHOOPA 7 W sDnNognnesyEa 8 W 3aceinas
TEMMAMIDNALNCHHBIM METEDRENCDM — YNsTRanemosacor 9 ong yMedsWIEHHR TENNDEL NOTERE & DOXDE0N NOSSPXHICTA,
Mepanag TeMNepaType Ha oBpaage Moonenyeans MATEMENE MEMEPRETCA OBYMA BONsdpan-pEHHeBRIMI TEpManapa-
ra T Peryrmpossa rpgaveqT TEMNSpaTypel Ha obpaye aoySscTeENRETEA BECOROTOYHEIM PEMYIRTOROM TEMNERaTYPE
P 107 ¢ nomowse Harpaeatenga 71, T3, MNpd nccnegoBaHEd TENNoNROSOOHOETA pacnnasos oipasey IaknaguBeaaTcy
B KEAPUSE0E RoNbLO-soHTaRHep 4. BuBeogkl 1.2 o7 TepMOanesTpoOos NOSEpRHOCTHON TEpMONADEI NOSE0ORTER K HYECTEM-
TEMBHOMY FANLBIHOMETDY WTH NOTEHUNOMETPY. Prrcupys ¢ banbwed tounocTee (0,01 K) pasHocTs TeMNepaTyp Masmy
MNOBSERNHOCTRMA TREOVEHTHOMD W XOMIEHCEUWOHHOM HAIPBEATENER W PEryNEPYR MOUWHOCTE ROMIEHCELUWIHHOM Harpe-
BATENA, MOMHD S0IMTECA HYNBBOR PAEIHOCTH TEMNSPATYD MEKIY HHME, 4TO CBMOSTENLCTEYET 00 OTCYTOTEMNA TENNOELX
YTEHE C KDOMyCE MPaQWEHTHON HarpesaTans.

Tennoeod notok =1 - U, s6i0enfi&mei rpaaueHTHEIM HEMPBBITENEM. DK KOMNSHCELH TERNOBE. Y TEHER KOM-
MEHCALMOHHEIM HBIPEESTENSM NROXOOMT Yepea obpaisd. Mo nepenagy Temmaparypel Ha cipasue AT, reoMeTprdeckMm
paarapas ohpaaua (AF — ToNWKHE, AS — nNowanes CEHEHNA} W MOLUSDCTI TENROSOM NnoToka koadhMuMeEHT Tennonpo-

BOOHEETA PRCCHHTEBANT No dopMyng
N Al

A= e

AT AR
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I0e N — MOWHDCTE HAFPEBATENS, PACCHATHEASMAR N opMyne

N=r-1,

ine | — To%,
U — nageHve HampRkeHA.

Cfa napamaTpd WAMEPRET K0MNEpaToRoM HANPRXEHKA C ToMHooTe 0,001 Ak 0,001 B

MorpewHocTE MEMEPEHNE TENRONPOEOEHOCTI NESI0RSPEMHYECHAN METERRANDE G yHETOM HEROHTDOMNAPYE ML TE-
MNOELIX NOTEDL. MOTPEWLUHOCTEE NIMEPEHNA TEMNSPETYD TEPMONADAME, TOKS ¥ HENPAEEHUR HE MEOWEHTHOA 1844 W
KOHTHETHOMD TENNOBOM CONPOTWAMREHHR © NOSEpHHOCTRMA obpazey — rpadmt — obpasey cocraenAer & % npur 1200 K,

TEIP nbsdoke parie MIMepRnT eMEoETHEM JUnaTopatpos. CyYMMApHAR NOMewHsSTe Hamepedun TR c yyetam
NOIPEWHOCTH MEMEPEHHE PA3MEpoR 0OpazUE, TEMDERATYEE 1 NOCTOAHHON IECNEQMMEHTENEHDA YOTAHOBRN HE NpESH-
waEeT 3 T NPW QoBEDUTENEHOR BEPoATHOCTA 0,95, [Mpoe&0aHHEE KOHTRONEHERS WaMepeHueA TEINF oSpasyos nomepe-
CTEMMWHECkOM MonubosHa, cepabps, AarmoMUHER NOKSILBIRT, 4T0 NOFYHEHHLIE 3HCNEAMEHTANLHEE 0aHH=E o THIP
COMMEACYHTCA B Npedanas oOWeR norpElWHOcTH HAMEDEHIWA © SHANIMMHHEIMK AaHHkime [B]— 10].

12

e
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0 \ \ olOy] 2
SRR @ j
N RN = R ~ i
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o

R e T e R T

. 3

3 \\ \\\\\

DDDQDQQ@DD@GD
[

pa/
GOGéﬁ

'3?
'|

ﬁ

! = BHELAAA CTAERN; £ — SHYTRSRAAA CTakan; & = Tyronmnae sl oy rpo s e
d = FEAAESHTHE B HArpesaTens. 5 — KD MEHCINBDHESA HArpeeaTens; § — ofpeaisy
HEENEAVEMOrD Bewectea, 7, 8 — pafoune noseprHoctd npufopd K XoRogHbHEES

8 — TENNOHMNTAUMAHHEY MATERRAN; 10— sonedpam- pEHES e TEpRMOntaps;

1, 1.3 HarpeEaTena, 12 BHIBIE ST ANSETROA0E NOBEBEHOTTHOA TEASNADE ;
14 HEAPLELDS EXNGUD-EOHTERRER

Puocyror A1 — MNpeHWANMENEHAR CHEME SECNEpHMMEHTANBHON YCTEHDEA
ANA ONpEfEnaH R TENRONPOBCOHCCTH THEPOLI TEN W WX PACNNEB08 NP BeICOKAK
TEMMERATYPaK aBCONIOTHEM HOMIEHRCALHOHHEIM METOLO0M NNOCROM SHo8

A2 TesmnepaTypHee 338MCHMOCTH W200aPHON TENNOEMESCTH M TEMAEpATYPHOM Ko3dimumeaHTa
NAHEAHOTD PAcLUMPEHKMA Nee3okepamuil NMEP-35 ILiMHNaHHHh{IJl

TarMMEpaTyIHEE 33BMCHMOCTIA W30BAPHOR TENN0EMEDCTH W TEMNSDETYDHOM KOSEPHUMEHTS NHHSAHOIT pacLlUWpe-
HA neazokapamusn NHRP-35 {Lip gpsMap prgMb Oy} npepcTasness Ha pucyHrax A2, A3
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Gy, Powir K

1,06 =

wl ]

0,95—

Lt

0,50 =

0,85

0,80 —

0,75

VL SR LR P, T P By B B
SEQ 580 GO0 G20 340 GED

& — HAarpEpaHWe” O — SR eHME LK

PucyHor AZ — TEMNBRATYDHER IZEUCAMECTE MAI00aPHOR TennoamMEDcTI
MEP-35 B 0Gnacmy cTpyRTYRPHEY fE308RIE NEparaios

B nwanazone temneparyp ot 300 K go 565 K CF PECTET W YOORNSTEOPWTENGHD COMBGYETCA © YOSBHEHMEM
ColM=558/8+0332 T-5476 T,

Pacros0eHnA MEXDY SKCHEDHMEH TANEHEIMY M DECHETHRMA IHASSHNAMKA HE NpeewiwEseT £ 2 %

Mpy TeMneparypax esiue H65 K sabnodaetcn paawd pott C o ndwos npe 576 K {1039 Ok -K), CeAiaHHeIRA oo
CTRYRTYPHERM MaMeHarnes [[cogepsanne posbudecson (P} w posBozgpedecson (P, dhaa)]. Janee pezkog yMEHLLIEHAE
S0 508 K, rne npoMcxogHT ysaHswedHe taa Pon P sactiyssli Nepexon | TETparoHansHon STpysType.

B guanazode temnepatyp ot B12 K go 618 K mafnopastcn pocr I:.f':I C pMaKCHMyMon B85 Mafer- B npu TeMmnaparype
Kixpir. B atol ofnacte or TETPAroHaneHOR CTRYETYPEL COCTEA NMEPEEDOAT K NCeBaosyBvyYsckyin haay. e npoMcionr
CHATHE DELLUETHX.

YRR [

2(1 =
,W@mﬂl
|:|a.|

.

—20—
40

=ﬁlilf:
] l

B0 T T T T T T
a0 S0 SO0 GOG

T
Toa L]

K
8 — HEMDEBIHWE, O — DEnamaesnn

PucyHok A3 — TeMnEpaTypHER JEBMCHMOCTE TEMBEDETYIHOrD
roadhMyHeHTE NWHERHOID patwrpasns TTHP-35

Or 300 K go 550 # TEIP npakTe-ecky HEe HIMEHAETCR [MHBapHeR adideart). Janae Habnwooasncs paisos yMeHs-
weHne TEMP ¢ suHanyssam npd G23 K (@niraHTokoes OTPMLATENEHDE SHEHEHRE — 00 MuHEye 851078, K-1). 31o caraaHn
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C CHATHENM EPRCTEMNMHECKDH CTEYETYRR 07 TETRETOHENEHOHR K NoesaokyBnydeckol cTpyrkrype. Moy a0patHom xoge Tamne-
DATYRE MAHAMYME CMEWSETCA B CTORAHY HUIROH TEMMEPETYRE NpEbnuartensHo Ha 5 K.

B MNKEF-E1 rennonpoecarocte o7 300 K po 520 K pacrer nodta neHedso, ogHaso of 525 K go 572 K nabniooastcs ea
YMEHLLUEHHES . CERIEHHOS OO BENSEA0M TENNOCONPOTHENSHAR Ha NPMMETHEE UEHTRAR, Sanss — NWHSRHEIR pocT. Tanrnosm-
KDCTE YOBMNETHOPMTENEHD COMMACYETCA © DACHETHLIMU JaHHBINK N0 ypasHeHno & (T) = 545.8 + 0,322 T— 545106 T2,
Ha temnaparypHan sasecatccta TENP apomanae He Hatnogancss, TENP pacTet npasTe-ecy NHHERHD.

B MKEP-38 reapdsi pACTS0P WMEET YNOPRACHEHHYHD CTOVETYRY W TENNONPOoEOAHOCTE & TeMnepaTypon ot 300 K
o G800 K ymeHewaeTcA kak A = 113- 799 Nanee & 0o 900 K pacter noytd neHedRno. Tennoamrocts 8 1ol obnacm pac-
Tet kak C (T} =610 + 6.52-1073- T - 4.282- 107 T2 TKNP 80 acem AHTEpEana TEMNEpET DLl DACTET MWHERHD.
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