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MNpepgnucnoBne

1 PABPABOTAH [naBHbIM Hay4YHbIM METPOJ/IOTMYECKUM LEeHTPOM «CTaHAapTHbIe crpaBoYHble faHHble
0 (PbM3MYecKNnX KOHCTaHTax u ceolicTeBax BeuwecTs U matepunanos» (FTHML, «CCl»)

2 BHECEH TexHunyeckum komuTeToM no ctaHgapTtusauunm TK 180 «CtaHAapTHbIe CcipaBOYHble flaHHble
0 (hU3NYECKMUX KOHCTaAHTax U cBOlicTBaxX BeWecTB U MaTepuanoB»

3 YTBEPX/AEH VI BBEAEH B JENCTBUE Mpukasom ®enepansHOro areHTCTBa N0 TEXHUYECKOMY pe-
rynnpoBaHuo n meTponorum ot 22 gekabpsa 2017 r. Ne 2077-cT

4 BBEJAEH BIMEPBbIE

5 NMEPEVN3OAHWE. MapT 2019 r.

MpaBuna NpMMeEHeHNA HaCTOAWEro craHjapTa YCTaHOB/eHbl B cTaTbe 26 PefepasibHOro 3akoHa
oT 29 mwoHa 2015 r. Ne 162-03 «O cTaHgapTusauum B Poccuiickoin depepayumn». MHdopmaynsa o6 ns-
MEHEeHMAX K HACT OsLeMYy CTaHgapTy NnybMkyeTCcsa B eXerogHom (No cocTOSAHUI0 Ha 1saHBapsa TeKywero
roga) MHpopmauMoHHOM yKazaTene «HauumoHanbHble cTaHfapThi», a opULuNanbHbIl TEKCT U3MEHEHWUN
M NONpaBOK — B €XEMECAYHOM WMH(OPMaLMOHHOM yKasaTesie «HauuoHa/nbHble cTaHjapThi». B cnyvae
nepecmoTpa (3aMeHbl) U1K OTMEHbl HACTOALWEro cTaHjapTa cCooTBeTCTBYyWLee yBegomneHne obygeT
ony6/1MKoBaHO B 6AmxalilleM BbIMYCKE €XEeMeCsYHOro WMHGOPMaLMOHHOIo ykasaTensa «HauuoHasnbHble
cTaHjgapTbi». CooTBeTCTBYyKLWAan MHpopmayms, yBeOMIEHNE N TEKCThl padMew,alnTCcsad Takxe B WH-
popmMaynoHHOl cucTeme 06U Eero Nob3oBaHUsa — Ha opuumnanbHOM caiiTe PegepanbHOro areHTcTBa no
TEeXHUYeCKOMY perynmpoBaHuto n meTponorum B ceTun MHTepHeT (wWww.gost.ru)

© CrtaHpgapTuHdopm, opopmneHune, 2018, 2019

HacTosiwuii ctaHgapT He MOXeT GbiTb MNOMIHOCTHLIO MM YAaCTUYHO BOCMPOU3BEEH, TUPAXUPOBAaH M pac-
NpoCTpaHeH B KayecTBe o(puLMaNbHOIO U3gaHus 6e3 paspeweHua defepasbHOro areHTCTBa No TEXHUYECKO-
My PEerysimpoBaHutd U MeTposiornu
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HALULWOHANDBHGBbBIN® CTAHAOAPT POCCUNMNCKOMN PEOJEPALUUMN

FocypapcTtBeHHas cuctema obecnevyeHuss egUHCTBA U3MEPEHUNA

HALUVWOHANBbHbIN CTAHOAPT.
CTAHOAPTHbBIE CMMPABOYHbBIE OAHHBIE

MeaHO-UMHKOBbIEe cnaiaBbl. TemnepaTypHbllii KO3(hdULNeHT NTMHERHOro
paclwunpeHns v yaenbHoe 3/1eKTpMYeckoe CONpPoTUBIIEHNE B fnanasoHe
oT 300 K go 2/3 Temnepatypbl njaBaeHus

State system for ensuring the uniformity of measurements. National standard.
Standard reference data. Copper-zinc alloys. Temperature coefficient of linear expansion
and electrical resistivity for the temperature range from 300 K to 2/3 temperature of melting

Jata BBegeHns — 2018—03—01

1 O6nactb NpPMMeEHeHUS

HacTtoawumii ctaHgapT pacnpocTpaHAaeTCcsa Ha cTaHfapTHble cnpaBoyHbie AaHHble (CCL) o Temnepatyp-
HOM Ko3hhuuneHTe nuHeHoro pacwupeHus (TK/P) 1 3n1eKTpUYEeCKUX CONPOTUBEHNIA.

HacTtoAwunin ctaHpgapT npegHasHayvyeH ansa mcnonb3oBaHua CCH o TK/IP meAHO-UMHKOBBLIX CM/aBOB B
ananasoHe oT 300 K go 2/3 TemnepaTypbl nnaBfeHUs, U3MepPeHUsa KOTOPOro BbINOJIHEHbI Ha KBapLeBOM AWU-
natomeTtpe [1], U gaHHbIX 06 yAEeNbHOM 3/1€KTPUYECKOM CONPOTUB/IEHUU, ONpefensieMblX YeTblpeX30HL0BbIM
MEeTOLOM Ha NOCTOAHHOM TOKe (CM. MpunoxeHue A).

2 HopmaTtuBHble CCbISIKA

B HacToAWwem cTaHfapTe Mcnosb3oBaHa HOpMaTUBHAA CCbliJika Ha CNeAylLlWunii cTaHgapT:
FTOCT 34100.3/ISO/IEC Guide 98-3:2008 HeonpepeneHHOCTb n3mepeHusa. Yactb 3. PyKkoBoACTBO MO
BblpaXXeHW0 HeonpeaeeHHOCTU N3MepeHus

MpumeuyaHune — lpu NONb30BAHMM HACTOSILMUM CTaHLApPTOM Lesiecoobpa3Ho NpoBepuTb AeicTBue
CCbINIOYHbIX CTaHAapPTOB B MHPOPMAaLMOHHON cucTeme o6LLero noib3oBaHNsa — Ha ouumanbHoOM calite ®egepanbHOro
areHTCTBa Mo TEXHUYECKOMY PErysiMpoBaHunio U MeTposiorun B ceTu VIHTEPHET uau no exerogHomy WH(opMaLoHHOMY
ykasatenio «Ha-uuoHanbHble cTaHAapTbl», KOTOpbIi Oony6/MKOBaH MO COCTOSIHUIO Ha 1 fHBaps Tekylero roga, U no
BbIMyCKaM eXeMecs4-HOro MHOPMAaLNOHHOrO ykasatens «HaunoHanbHble cTaHgapThl» 3a Tekywumii roa. Ecnv 3ameHeH
CCbIJIOYHbI CTaHOApPT, Ha KOTOPbI faHa HejaTupoBaHHas CCblKa, TO PEKOMEHAYETCS MCMO/b30BaTb AEWCTBYOLLYIO
BEPCMID 3TOr0 CTaHAapTa C Y4eTOM BCEX BHECEHHbIX B [aHHYl BEPCUD W3MEHEHUIA. Ecnnm 3amMeHeH CCblII0YHbIN
CTaHAapT, Ha KOTOPbI gaHa AaTtu-poBaHHAas CCbiika, TO pPeKoMeHAyeTcs WCnonb30BaTb BEPCUI0 3TOr0 cTaHjapTa ¢
yKasaHHbIM Bbille rogoM yTBepxaeHusa (npuHAaTus). Ecnym nocne yTBepXAeHUs HacTosWero ctaHfapTa B CCbIIOYHbIN
CTaHAapT, Ha KOTOpbli AaHa AaTvpoBaHHas CCblKa, BHECEHO WM3MEHeHWe, 3aTparvBaloliee MoJSIoKeHue, Ha KoTopoe
JaHa ccbllka, TO 3TO MOJIOKEHME pPEeKOMeHAyeTCA NPUMEHSATb 6e3 yyeTa [AaHHOM0 M3MeHeHus. Ecnn cCblNoYHbIi
cTaHfapT OoTMeHeH 6e3 3amMeHbl, TO MOJIOXEHNE, B KOTOPOM AaHa CCblsika Ha HEro, peKOMeHAyeTcs MPUMEHSATb B YacTu,
He 3aTparvBaloLLel 3Ty CCbIIKyY.

3 O6wme NonoxeHus
Tennosoe (/IMHeliHOE) pacwmpeHne — pgedopmaymnsa, Bbi3BaHHAss U3MeHeHWem TemnepaTypbl. TK/P
npepctaBnseT coboli OTHOCUTENIbHOE U3MEHEHWNE SINHENHOTO pasmepa npu M3MeHeHun TemnepaTypbl Ha 1 K.

CCJ, o TKNP npeacTtaBneHbl B Buge tabnuy u paccynTaHbl Mo ypaBHEHUAM, oTo6paxawuwmnm 3aBUCMMOCTb
TK/IP ot 3HavyeHnin Temnepatypbl (TOCT 34100.3).

M3pgaHve ochuumnanbHoe
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OTHOCUTEeNbHOE yANnHeHNe (TennoBylo gedopmMaunio) AL BbIYMCNAOT No popmyse

AL=AY{T _T)ILT =(LT- LT )/LT, (1)
roe AL(_T ~ — yanuHeHue B nHTepBasie Temnepatypbl (7 - 70), m;
[ — KOHeyHas Temnepartypa WUHTepBana, K;
70 — HavanbHaa TemnepaTtypa, Npu KOTOpoOW onpegensanuce pasmepbl o6pasua L, K;
LT — pasmep ob6pasya npu Temnepatype 70, m;
LT — paswep o6pasuya npu temnepatype I, m.

CpegHnin (MHTerpanbHblii) TK/IP B uHtepBane temnepatypbl (7 - 70) a*T_TYy K-1 BbluncnsoT no dop-
mMyne

a(T-10) ~ (171tq) * AL(T-TO) 1(7 To) (2)

MonyyeHHble 3HayeHUna &(T_T ) oTHOCUNUCHL K 3HAYEHUSIM TemnepaTtypbl 7.

3HauyeHUs NCTUHHOro (AnddepeHumnanbHoro) TK/P a BblYMCAANUCE NYTEM HaXOXAEHWUA annpoKCUMU-
pytoutero nonnHoma L = f(T) n ero gudppepeHumpoBaHus. PacueTHasa cdopmyna ana uctuHHoro TKAP umeeTt
cnepywuwmnii Bug:

a- = (8L/87) « (1) 3)

MonpaBku, yunTbiBaloU e TeNN0BOE paclimpeHne keapua (CM. NpuioxeHue A), BBOAUIUCL Henocpeq-
CTBEHHO B NporpamMmmy Afs pacyeTos.
3HayeHna a1eKTPOCONPOTUB/IEHNS P BblUUCASANNUCH N0 dopMyre

p=(+aAT) SUxRO @)
uor
roe a — Koadh(uuMeHT TeNNOBOro pacwmpeHus obpasua B uHTepsane temnepatypbl AT - T- 70;
AT=T- TO — wvHTepBan Temnepatypsbl;
S — nnowagjb ceyeHua paboyero yyacTtka obpasua;
Uxun U0 — nageHus HanpsixeHus Ha obpasue n 3TaloHHOM conpoTuBneHnn RO cOOTBETCTBEHHO;
RO — 3TanoHHOe conpoTUB/EHUE;
P — panvHa pabouyero yyacTka obpasuya (pacctosHue Mexay NoTeHunasbHbIMWU 30HOAMU).

CC/[ aona o6pasuoB a-, (3, y-, e-natyHelli nu mexaHmyeckux cmecein a + 3 3 +y,y + £ e + 1| cucremsl
«Mefb— LUHK», BOCTpeb6OBaHHbIe B psAge oTpacnein TEXHUKWU, NpeAcTaB/ieHbl B akTyaslbHOM ANS NpaKkTu4yecKo-
ro npuMeHeHUsa MHTepBane Temnepatyp oT 300 go 1000 K, 4nA KOTOpPOro OTCYTCTBYHT HafeXHble aTTecTo-
BaHHble AaHHble.

B Tta6bnuuax 1— 10 npuBeAeHbl cTaH4apTHble CnpaBoYHble 3HauyeHuss cpegHero NW(T_T”™ M UCTUHHOrO
TKNP, a Takxe yAeNnbHOro 31eKTpoconpoTuBAeHWA 06pa3uoB COOTBETCTBYHOLWMUX cOCTaBOB. COOTHOWEHMUS
Meau W UMHKa B cnnaBax npefcTaB/ieHbl B BECOBbIX NpoueHTax. [pu cocTaBNeHWW OKOHYaTesibHbIX Tabnuy
npuBeAeHbl TepMoAnHamuuyeckme 3HavyeHusa Temnepatypbl, K. Temnepatypa, npu KOTOpoOW onpepensncsa Ha-
yanbHbIli pasmep obpasyos, coctaBnana 293,15 K. HayanbHasa TemnepaTtypa npu namepeHuax temnepartyp-
HbIX 3aBMCUMOCTel Oblna, Kak npaBuno, 303,15 K. TemnepaTypHbie 3aBucumoctn AL nocne wnccnepoBaHuii
JKCTpanonMpoBanucb K 3HadyeHuUw npu temnepaTtype 293,15 K. Ana kaxaoro cocrtaBa NpoBOAU/IUCL TpU ce-
pUnM U3MepPeHNn «HarpeB— oxnaxgeHne», UTOro WecTb TemnepaTypHbIX 3aBUCUMOCTel. Kaxaaa cepua npea-
cTaBnsina coboli TemnepaTypHbie 3aBUCUMMOCTM ANWHbI o6pasua M 3/1eKTPOCONPOTMBAEHUA MPW Harpese K
oxnaxaeHun. NMocne nonyyeHns TemnepaTypHbiX 3aBUCMMOCTEW NPOBOANNOCH ycpeaHeHne 3HadeHuii (7, L, p)
B KaXA0MN cepuun crnefyrwlmm o6pas3om:

1-a cepus namepeHnii:

(Tj Har + “oxn)™ - Trcpegl’
Har + ~oxn)™ - ™ cpepll

(P/Har + Ploxn” ~ P/cpeal"
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Mpumep
A'Har Taxn A"Har A"OXN AHar Aoxn rcp necpes ncpe,q
20 22 70 74 0,36 0,38 21 72 0,37
30 33 82 86 0,41 0,43 315 84 0,42
40 41 91 95 0,52 0,55 40,5 93 0,535

PacuyeTbl NpOBOAMANCHL aHaNOIMM4YHbIM 06pa3omM Ana ABYX NOCAEAYIOWNX CEPUIA.
2- 5 cepus U3MEpPEHNt:

Har + ~/oxr)N ~ Tjcpeg2’

Har +
(P/ Har + Ploxn)™ " P/ cpep2-

3- A cepusi U3BMepeHui:

oxm)™ “ Y cpep2’

"* [Har + Troxn)™ " "N/cpen3’
Har + oxrv” - Ljcpea3

(P/ Har + P/loxn)™ “ P/ cpen3-

[anee 3HayeHWa Tpex cepuil ycpeaHSANWUCb, W OKOHYaTesNbHble 3HAaYeHWs ANa AaHHOro ob6pasua cne-
aywouine:

(T/Cpenl + Tjpen2 + TicpeasyY3 = ~cpes, — TemnepaTypa 4719 faHHOro o6pasla, ycpegHeHHas No Tpem
cepuam;

(/-,Genl + Licpen2 + ~cpepns)/3 = Licpen — AnuHa gna gaHHoro o6bpasua, ycpeHeHHas Mo TPEM CepUsm;

(P/cpelll + P/cpe2 + P/cpepns)/3 = Plcpes — 31eKTPOCONPOTUBAEHME ANA AaHHOro o6pasua, ycpeAHeHHoe
no Tpem cepuam.

Onsa nonyuyeHus CCJH o TK/P (a u a), npuBeAeHHbIX B Tabnuyax 1— 10, ncnonb3oBasicd annpoKCUMun-
pytowuii nonnHom L = f(T), pesynbTtaTt ero gudepeHyunpoBaHns npencTaBnsifics Takxe MNOJMHOMOM. ANns
KaxAoro 3HayeHuss temnepartypsl I;, K KOTOPOil OTHOCUMNUCL 3HavYeHusa N(T_T " u a- BbIYUCASNNUCL 3HAYEHUS

L-, (L'E -LT) n (8 L/87);1 no cpopmynam (2) n (3) COOTBETCTBEHHO.
(o}

Tab6nunya 1— a-natyHb (7 % Zn + 93 % Cu)

T, K T € a w106, K-1 p + 106, OM WM
300 16,29 16,38 0,0389
310 16,33 16,46 0,0397
320 16,36 16,53 0,0404
330 16,40 16,60 0,0412
340 16,44 16,68 0,0419
350 16,48 16,75 0,0427
360 16,52 16,83 0,0435
370 16,56 16,90 0,0442
380 16,60 16,98 0,0449
390 16,64 17,05 0,0457
400 16,68 17,12 0,0465
410 16,72 17,20 0,0473
420 16,76 17,27 0,0481
430 16,79 17,35 0,0489
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MpoponxeHne Tabnuubl 1

I K @ +10e, K"1 a w106, K-1 p w106, OM *M
440 16,83 17,42 0,0496
450 16,87 17,50 0,0504
460 16,91 17,57 0,0512
470 16,95 17,64 0,0520
480 16,99 17,72 0,0528
490 17,03 17,79 0,0536
500 17,07 17,87 0,0544
510 17,11 17,94 0,0553
520 17,15 18,01 0,0561
530 17,19 18,09 0,0569
540 17,22 18,16 0,0577
550 17,26 18,24 0,0585
560 17,30 18,31 0,0593
570 17,34 18,39 0,0602
580 17,38 18,46 0,0610
590 17,42 18,53 0,0618
600 17,46 18,61 0,0627
610 17,50 18,68 0,0635
620 17,54 18,76 0,0644
630 17,58 18,83 0,0652
640 17,62 18,90 0,0661
650 17,65 18,98 0,0669
660 17,69 19,05 0,0678
670 17,73 19,13 0,0686
680 17,77 19,20 0,0695
690 17,81 19,28 0,0704
700 17,85 19,35 0,0712
710 17,89 19,42 0,0721
720 17,93 19,50 0,0729
730 17,97 19,57 0,0739
740 18,01 19,65 0,0748
750 18,05 19,72 0,0756
760 18,08 19,80 0,0765
770 18,12 19,87 0,0774
780 18,16 19,94 0,0783
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OkoHuyaHve Tabnuupl 1

I K a +106, K-1 a m106, K-1 p =106, Om =M
790 18,20 20,02 0,0792
800 18,24 20,09 0,0801
810 18,28 20,17 0,0810
820 18,32 20,24 0,0819
830 18,36 20,31 0,0829
840 18,40 20,39 0,0838
850 18,44 20,46 0,0847
860 18,48 20,54 0,0856
870 18,51 20,61 0,0865
880 18,55 20,69 0,0875
890 18,59 20,76 0,0885
900 18,63 20,83 0,0893
910 18,67 20,91 0,0903
920 18,71 20,98 0,0912

Tabnuuya 2— a-natyHb (19,6 % Zn + 80,4 % Cu)

r, K @ 106, K-1 a +106, K-1 p * 106, OM mv
300 16,69 16,86 0,0566
310 16,74 16,95 0,0575
320 16,79 17,05 0,0584
330 16,84 17,14 0,0593
340 16,89 17,23 0,0601
350 16,94 17,32 0,0610
360 16,99 17,41 0,0619
370 17,04 17,51 0,0628
380 17,09 17,60 0,0637
390 17,14 17,69 0,0646
400 17,19 17,78 0,0655
410 17,24 17,87 0,0664
420 17,29 17,96 0,0673
430 17,34 18,06 0,0682
440 17,39 18,15 0,0691
450 17,44 18,24 0,0701
460 17,49 18,33 0,0710
470 17,54 18,42 0,0719
480 17,59 18,51 0,0729
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MpoponxeHne Tabnuubl 2

I, K a *10e K"1 a ml06, K-1 p =106, OM *m
490 17,64 18,61 0,0738
500 17,69 18,70 0,0748
510 17,74 18,79 0,0757
520 17,79 18,88 0,0767
530 17,83 18,97 0,0777
540 17,88 19,07 0,0786
550 17,93 19,16 0,0796
560 17,98 19,25 0,0806
570 18,03 19,34 0,0816
580 18,08 19,43 0,0826
590 18,13 19,52 0,0836
600 18,18 19,62 0,0846
610 18,23 19,71 0,0856
620 18,28 19,80 0,0866
630 18,33 19,89 0,0876
640 18,38 19,98 0,0886
650 18,43 20,08 0,0896
660 18,48 20,17 0,0907
670 18,53 20,26 0,0917
680 18,58 20,35 0,0927
690 18,63 20,44 0,0938
700 18,68 20,53 0,0948
710 18,73 20,63 0,0959
720 18,78 20,72 0,0969
730 18,83 20,81 0,0980
740 18,88 20,90 0,0991
750 18,93 20,99 0,1002
760 18,98 21,09 0,1013
770 19,03 21,18 0,1023
780 19,08 21,27 0,1034
790 19,13 21,36 0,1045
800 19,18 21,45 0,1056
810 19,23 21,54 0,1067
820 19,28 21,64 0,1079
830 19,33 21,73 0,1090
840 19,38 21,82 0,1101



OkoHuyaHne Tabnuupl 2

Ta6bnuua

I, K
850
860
870
880
890
900
910
920

3 — a-natyHb (30,5 % Zn + 69,5 % Cn)

T K
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530

540

a 106, K-1
19,43
19,48
19,53
19,58
19,63
19,68
19,73
19,78

a ml06, K-1
13,84
14,10
14,35
14,59
14,83
15,05
15,27
15,47
15,67
15,87
16,05
16,23
16,40
16,57
16,72
16,87
17,02
17,16
17,29
17,42
17,54
17,66
17,77
17,88

17,98

a m106, K-1
21,91
22,00
22,10
22,19
22,28
22,37
22,46
22,55

a m106, K-1
17,21
17,31
17,41
17,51
17,61
17,71
17,80
17,90
18,00
18,10
18,20
18,29
18,39
18,49
18,59
18,69
18,79
18,88
18,98
19,08
19,18
19,28
19,37
19,47

19,57
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p =106, Om mv

0,1112
0,1123
0,1135
0,1146
0,1158
0,1169
0,1181
0,1192

p + 106, OM WM
0,0632
0,0641
0,0651
0,0660
0,0670
0,0680
0,0689
0,0699
0,0709
0,0719
0,0729
0,0739
0,0749
0,0759
0,0769
0,0779
0,0789
0,0799
0,0810
0,0820
0,0831
0,0841
0,0852
0,0862

0,0873
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OkoHuyaHue Tabnuupl 3

I K a +10e, K"1 a m106, K-1 p =106, OM *Mm
550 18,08 19,67 0,0884
560 18,17 19,77 0,0894
570 18,26 19,87 0,0905
580 18,35 19,96 0,0916
590 18,43 20,06 0,0926
600 18,50 20,16 0,0938
610 18,58 20,26 0,0949
620 18,65 20,36 0,0959
630 18,72 20,45 0,0970
640 18,78 20,55 0,0982
650 18,85 20,65 0,0993
660 18,91 20,75 0,1004
670 18,97 20,85 0,1015
680 19,02 20,95 0,1026
690 19,08 21,04 0,1038
700 19,13 21,14 0,1049
710 19,18 21,24 0,1060
720 19,23 21,34 0,1072
730 19,28 21,44 0,1084
740 19,33 21,54 0,1095
750 19,37 21,63 0,1107
760 19,42 21,73 0,1118
770 19,47 21,83 0,1130
780 19,51 21,93 0,1142
790 19,56 22,03 0,1154
800 19,61 22,12 0,1166
810 19,65 22,22 0,1177
820 19,70 22,32 0,1189
830 19,75 22,42 0,1201
840 19,80 22,52 0,1214
850 19,85 22,62 0,1226
860 19,90 22,71 0,1238
870 19,95 22,81 0,1250
880 20,01 22,91 0,1262
890 20,06 23,01 0,1275
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Tab6bnunua 4 — (3-natyHb (46,1 % Zn + 53,9 % Cu)

T, K a W06, K-1 @+ 106, K-1 p ®106, Om mv
300 17,71 17,44 0,0433
310 17,82 17,63 0,0444
320 17,92 17,82 0,0456
330 18,02 18,01 0,0467
340 18,12 18,21 0,0479
350 18,21 18,40 0,0491
360 18,30 18,59 0,0503
370 18,38 18,78 0,0516
380 18,46 18,98 0,0528
390 18,54 19,17 0,0541
400 18,62 19,36 0,0554
410 18,70 19,55 0,0567
420 18,77 19,74 0,0580
430 18,85 19,94 0,0594
440 18,93 20,13 0,0607
450 19,00 20,32 0,0621
460 19,08 20,51 0,0635
470 19,15 20,71 0,0649
480 19,23 20,90 0,0663
490 19,32 21,09 0,0677
500 19,40 21,28 0,0692
510 19,49 21,48 0,0706
520 19,58 21,67 0,0721
530 19,67 21,86 0,0736
540 19,77 22,17 0,0752
550 19,87 22,36 0,0767
560 19,98 22,52 0,0783
570 20,09 22,66 0,0798
580 20,21 22,80 0,0814
590 20,33 22,97 0,0830
600 20,46 23,17 0,0847
610 20,60 23,43 0,0863
620 20,75 23,77 0,0879
630 20,90 24,20 0,0896
640 21,06 24,74 0,0913



FOCT P 8.940—2017

OKoHuYaHWe Tabnuubl 4

I, K a *10e K"1 a ml06, K-1 p =106, OM *m
650 21,23 25,41 0,0931
660 21,41 26,23 0,0948
670 21,60 27,21 0,0968
680 21,80 28,38 0,0992
690 22,01 29,76 0,1016
700 22,23 31,35 0,1043
710 22,46 33,19 0,1073
720 22,71 39,08 0,1106
730 22,96 33,06 0,1144
740 23,23 28,70 0,1177
750 23,38 24,87 0,1195
760 23,39 25,03 0,1213
770 23,41 25,19 0,1231
780 23,43 25,35 0,1249
790 23,46 25,52 0,1267
800 23,49 25,68 0,1285
810 23,53 25,84 0,1303
820 23,57 26,00 0,1320
830 23,62 26,16 0,1338
840 23,67 26,33 0,1356
850 23,73 26,49 0,1373
860 23,79 26,65 0,1391
870 23,87 26,81 0,1408
880 23,94 26,98 0,1426
890 24,03 27,14 0,1443
900 24,12 27,30 0,1460
910 24,22 27,46 0,1477
920 24,32 27,62 0,1495

Tabnunya 5— y-natyHb (65,1 % Zn + 34,9 % Cn)

T K a <106, K"1 a m106, K-1 p w106, OM *M
300 16,50 17,58 0,0828
310 16,84 18,05 0,0841
320 17,17 18,50 0,0855
330 17,49 18,93 0,0869
340 17,80 19,35 0,0886
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MpogomkeHne Tabnuubl 5

7 K a +106, K-1 a ml106, K-1 p w106, Om mv
350 18,09 19,76 0,0903
360 18,37 20,14 0,0921
370 18,63 20,51 0,0939
380 18,89 20,87 0,0959
390 19,13 21,21 0,0979
400 19,36 21,53 0,0999
410 19,58 21,83 0,1021
420 19,80 22,12 0,1043
430 20,00 22,39 0,1066
440 20,19 22,65 0,1089
450 20,37 22,89 0,1113
460 20,54 23,11 0,1136
470 20,71 23,32 0,1161
480 20,86 23,51 0,1185
490 21,01 23,69 0,1210
500 21,15 23,84 0,1235
510 21,29 23,98 0,1260
520 21,42 24,11 0,1285
530 21,54 24,22 0,1310
540 21,65 24,31 0,1336
550 21,76 24,39 0,1361
560 21,87 24,45 0,1386
570 21,97 24,49 0,1411
580 22,06 — —
590 22,15 24,55 0,1458
600 22,24 24,75 0,1482
610 22,32 24,94 0,1506
620 22,40 25,12 0,1530
630 22,48 25,28 0,1554
640 22,56 25,43 0,1578
650 22,63 25,56 0,1603
660 22,70 25,68 0,1627
670 22,77 25,79 0,1651
680 22,84 25,89 0,1675
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OKoHuYaHWe Tabnuubl 5

I K a +10e, K"1 a w106, K-1 p w106, OM *M
690 22,91 25,97 0,1699
700 22,98 26,04 0,1724
710 23,05 26,09 0,1748
720 23,12 26,14 0,1773
730 23,20 26,17 0,1797
740 23,27 26,18 0,1822
750 23,34 26,18 0,1846

Tabnunya 6— e-natyHb (82,6 % Zn + 17,4 % Cn)

T, K a ml06, K-1 a m106, K-1 p m106, Om *m
300 22,18 22,60 0,1765
310 22,41 22,90 0,1791
320 22,64 23,19 0,1817
330 22,85 23,47 0,1844
340 23,06 23,75 0,1873
350 23,25 24,02 0,1901
360 23,43 24,28 0,1931
370 23,60 24,53 0,1961
380 23,77 24,77 0,1992
390 23,92 25,01 0,2024
400 24,07 25,24 0,2056
410 24,20 25,46 0,2088
420 24,33 25,67 0,2122
430 24,45 25,88 0,2156
440 24,57 26,08 0,2190
450 24,67 26,27 0,2225
460 24,77 26,45 0,2261
470 24,87 26,63 0,2297
480 24,96 26,79 0,2333
490 25,04 26,95 0,2370
500 25,12 27,10 0,2407
510 25,19 27,25 0,2445
520 25,26 27,39 0,2483
530 25,32 27,51 0,2521
540 25,38 27,64 0,2560
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OkoHuyaHne Tabnuubl 6

I K a +106, K"1 a ml06, K"1 p w106, Om mv
550 25,44 27,75 0,2599
560 25,50 27,86 0,2638
570 25,55 27,95 0,2678
580 25,60 28,04 0,2717
590 25,64 28,13 0,2757
600 25,69 28,20 0,2797

Tabnuua 7—a +p(~41,8 % Zn + 58,2 % Cu)

T, K a +106, K"1 a+106,K"1 p * 106, Om mm
300 16,06 14,76 0,0635
310 16,21 15,30 0,0645
320 16,36 15,80 0,0655
330 16,51 16,29 0,0666
340 16,66 16,75 0,0677
350 16,80 17,18 0,0687
360 16,94 17,59 0,0698
370 17,08 17,98 0,0709
380 17,22 18,34 0,0721
390 17,35 18,68 0,0732
400 17,49 18,99 0,0744
410 17,62 19,28 0,0755
420 17,75 19,54 0,0767
430 17,88 19,78 0,0779
440 18,00 20,00 0,0790
450 18,12 20,19 0,0802
460 18,25 20,36 0,0814
470 18,37 20,50 0,0826
480 18,48 20,62 0,0839
490 18,60 20,71 0,0851
500 18,71 20,78 0,0863
510 18,82 20,82 0,0875
520 18,93 20,84 0,0887
530 19,04 — —
540 19,14 — —
550 19,25 20,90 0,0924
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OkoHYyaHue Tabnuupl 7

T K @ +106, K"1 a w106, K-1 p 106, OM *M
560 19,35 20,90 0,0937
570 19,45 20,94 0,0950
580 19,54 21,04 0,0963
590 19,64 21,19 0,0976
600 19,73 21,39 0,0989
610 19,82 21,64 0,1003
620 19,91 21,95 0,1016
630 20,00 22,31 0,1029
640 20,08 22,72 0,1043
650 20,17 23,18 0,1057
660 20,25 23,69 0,1072
670 20,32 24,26 0,1086
680 20,40 24,88 0,1101
690 20,48 25,54 0,1116
700 20,55 26,27 0,1131
710 20,62 27,04 0,1147
720 20,69 — —
730 20,75 — —
740 20,82 22,80 0,1200
750 20,88 22,85 0,1214
760 20,94 22,89 0,1228
770 21,00 22,93 0,1242
780 21,06 22,97 0,1256
790 21,11 23,02 0,1271
800 21,16 23,06 0,1286
810 21,21 23,10 0,1301
820 21,26 23,14 0,1317
830 21,31 23,18 0,1333
840 21,35 23,23 0,1349
850 21,39 23,27 0,1365
860 21,43 23,31 0,1381
870 21,47 23,35 0,1398
880 21,51 23,40 0,1415
890 21,54 23,44 0,1432
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Ta6nuuya 8— p+Y(~53,0 % Zn + 47,0 % Cu)

I, K
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640

a +106, K"1
18,26
18,38
18,50
18,62
18,75
18,87
18,99
19,11
19,24
19,36
19,48
19,60
19,72
19,85
19,97
20,09
20,21
20,34
20,46
20,58
20,70
20,82
20,95
21,07
21,28
21,40
21,54
21,70
21,88
22,08
22,30
22,54
22,78
23,04

a «106, K-1
16,73
17,18
17,61
18,03
18,43
18,81
19,18
19,53
19,87
20,18
20,49
20,77
21,04
21,30
21,53
21,76
21,96
22,15
22,32
22,48
22,62
22,74
22,85
22,94
23,56
24,46
25,33
26,17
27,00
27,80
28,58
29,33
30,06
30,77

FOCT P 8.940—2017

p + 106, Om WM

0,0759
0,0778
0,0797
0,0817
0,0837
0,0858
0,0879
0,0900
0,0922
0,0944
0,0967
0,0990
0,1014
0,1038
0,1062
0,1087
0,1112
0,1138
0,1164
0,1191
0,1218
0,1245
0,1273
0,1301
0,1357
0,1389
0,1424
0,1460
0,1499
0,1540
0,1583
0,1628
0,1676
0,1725
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OkoHYyaHue Tabnuupl 8

I K @ +106, K"1 a m106, K-1 p w106, OM *m
650 23,30 31,46 0,1776
660 23,58 32,12 0,1830
670 23,85 32,77 0,1885
680 24,13 33,38 0,1943
690 24,41 33,98 0,2003
700 24,69 34,55 0,2065
710 24,96 35,10 0,2129
720 25,23 35,63 0,2195
730 25,49 36,14 0,2264
740 25,74 36,62 0,2334
750 25,98 37,08 0,2407
760 — — —
770 26,13 26,28 0,2459
780 26,15 26,35 0,2480
790 26,17 26,42 0,2500
800 26,19 26,49 0,2521
810 26,21 26,56 0,2541
820 26,23 26,63 0,2561
830 26,25 26,70 0,2581
840 26,27 26,77 0,2601
850 26,29 26,84 0,2620

Tabnnya 9—y+e(~733%Zn + 26,7 % Cn)

T K a 106, K"1 a m106, K-1 p w106, OM * M
300 22,18 22,06 0,0757
310 22,41 22,47 0,0775
320 22,64 22,84 0,0793
330 22,85 23,19 0,0811
340 23,06 23,51 0,0829
350 23,25 23,81 0,0847
360 23,43 24,08 0,0866
370 23,60 24,34 0,0884
380 23,77 24,57 0,0903
390 23,92 24,78 0,0922
400 24,07 24,97 0,0940
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OkoHuyaHne Tabnuupl 9

7 K @ * 106, K-1 a ml106, K-1 p w106, Om mv
410 24,20 25,15 0,0959
420 24,33 25,31 0,0978
430 24,45 25,45 0,0998
440 24,57 25,58 0,1017
450 24,67 25,70 0,1036
460 24,78 25,80 0,1056
470 24,87 25,90 0,1075
480 24,96 25,98 0,1095
490 25,04 26,06 0,1115
500 25,12 26,13 0,1135
510 25,19 26,19 0,1155
520 25,26 26,25 0,1175
530 25,32 26,31 0,1196
540 25,38 26,36 0,1216
550 25,44 26,42 0,1237
560 25,50 26,47 0,1257
570 25,55 26,52 0,1278
580 — — —
590 25,65 26,64 0,1320
600 25,69 26,70 0,1341
610 25,74 26,77 0,1362
620 25,78 26,84 0,1384
630 25,82 26,93 0,1405
640 25,87 27,02 0,1427
650 25,91 27,12 0,1448
660 25,96 27,24 0,1470
670 26,00 27,37 0,1492
680 26,05 27,51 0,1514
690 26,10 27,66 0,1536
700 26,15 27,84 0,1559
710 26,20 28,03 0,1581
720 26,25 28,23 0,1604
730 26,31 28,46 0,1626
740 26,37 28,71 0,1649
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Ta6nuya 10— e+r|(~ 87,8 % Zn + 12,2 % Cu)

I K @ 106, K"1 a+106,K-1 p * 106, OM *Mm
300 22,75 22,87 0,0711
310 23,01 23,16 0,0730
320 23,25 23,45 0,0749
330 23,48 23,74 0,0769
340 23,70 24,03 0,0789
350 23,91 24,32 0,0809
360 24,10 24,61 0,0830
370 24,29 24,90 0,0851
380 24,46 25,19 0,0872
390 24,63 25,48 0,0894
400 24,78 25,77 0,0916
410 24,93 26,06 0,0938
420 25,08 26,35 0,0960
430 25,21 26,64 0,0983
440 25,35 26,93 0,1006
450 25,47 27,22 0,1029
460 25,60 27,52 0,1053
470 25,72 27,81 0,1078
480 25,84 28,10 0,1102
490 25,96 28,39 0,1127
500 26,08 28,68 0,1152
510 26,20 28,97 0,1177
520 26,32 29,26 0,1203
530 26,44 29,55 0,1229
540 26,57 29,84 0,1255
550 26,70 30,13 0,1282
560 26,83 30,42 0,1309
570 26,97 30,71 0,1337
580 27,11 31,00 0,1364
590 27,27 31,29 0,1392
600 27,43 31,58 0,1421
610 27,60 31,87 0,1449
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MpunoxeHve A
(cnpaBo4Hoe)

JKCnepuMeHTa/lbHble faHHble

Al Xumun4yeckuii coctaB 1 reomeTpudeckre pasMmepbl 06pasLoB cucteMmbl Cu—Zn

B 2017 r. npoBeAgeHbl 06LIMPHbIE CUCTEMATUYECKUE NCCNef0BaHNA MeLHO-LNHKOBbLIX CM/1aBOB (aTyHei), n3rotos-
NEeHHbIX Ha ocHoBe Mean OCY 11-4 (Sb < 6 * 10-4 %; Pb <2 « 10-4 %; Sn < 2 * 10-4 %; As < 4 + 10~4 %; Bi < 3 m10-4 %;
Zn <4 +10-4 %; Mn < 3 ¢ 10-4 %; Mg < 3 * 10~4 %; Si < 3 *10"4 %; Ni < 6 « 10"4 %; Fe <5 « 10"4 %), uMHka mapku 4
(Fe <2 +10"2%; As < 1+ 10~4 %).

[JaHHble, npuBefeHHble B Tabnmuax 1— 10, noayyeHbl NO pe3ynbTaTaM U3MepPeHWid, BbIMOJIHEHHbIX Ha YCTaHOBKe,
peanusyloleil 0o4HOBPEMEHHO MeToj kBapLeBoro gunartometpa (M3mepeHune TK/P) n yaensHoro conpotusieHns (Y4eTbl-
PEX30HAO0BLI MEeToA) Ha O4HUX U Tex xe obpasuax [1].

Onsa paspa6oTtkm CC/L oTo6paHbl pesynbTaTbl uccnegoBaHuii obpasyoB 10 cocTaBOB [2], M3rOTOB/IEHHBLIX NyTEM
cnnaBfieHns HaBecoK AN obecneyeHnss COOTBETCTBYIOLMUX KOHUEHTPaUWiA, KONIMYECTBEHHbIA COCTaB KOTOPbLIX NpUBEAEH
B Tabsmye A.l.

Tab6nunya Al — XuMUYECKUI A COCTaB U reoMeTpuYeckne pasmepsl 06pasLoB cuctembl Cu—2zn

e COCTERGBSCH)  mans e AW fnma - paccromue vexy
n% % % % %  Cu% M M M

10 90 7 93 12,17 87,56 4,44 94,06 58,60
a 20 80 19,6 80,4 20,67 79,09 4,43 89,51 63,62
30 70 30,5 69,5 32,66 66,41 5,16 94,32 73,96
a+(3 40 60 41,8 58,2 42,38 56,71 4,99 88,94 71,20
3 48,5 51,5 46,1 53,9 43,22 56,16 4,38 80,51 60,53
3+Y 55 45 53 47 49,21 50,79 5,44 60,15 45,10
Y 61 39 65,1 34,9 65,20 33,39 8,37 14,78 10,85
Y+e 80 20 73,3 26,7 76,73 22,34 5,49 93,52 69,18
e 86 14 82,6 17,4 81,9 171 5,04 39,64 23,09
e+r) 90 10 87,8 12,2 87,96 12,02 4,94 45,40 29,70

CornacHo gaHHbIM Tabnuupl A1, pesynbTaTbl 3TVX aHaM30B MMEKT HeKoTopble pasnuuusa. Mpu nHTepnpeTayuu
nccnefoBaHHbIX CBOWCTB 3a OCHOBY NMPMHUMAIOT AaHHbIE, MOJyYEHHbIE XMMUYECKM aHan3oM. JTO CBSA3AHO C TEM, YTO
MeToJ, PEHTreHo-OII00PECLEHTHOr0 aHanm3a npegnonaraeT rpagyvpoBky no o6pasuam, cocTaB KOTOPbIX OMpeaensoT
nyTeM XMMUYECKOro aHanusa. MNMpenmyL,ecTBoM pPeHTreHo-hI00PECLEeHTHOr0 MeToda ABASETCS /INLb BO3MOXHOCTb 3KC-
npecc-aHanv3a 60/bLWOro KoanyecTsa o6pasLoB.

A.2 3KcrnepvMeHTaslbHasA annapatypa 1 MeToavka N3MepeHuin

BONbLWNHCTBO 3KCNEPUMEHTa/IbHbIX METOA0B OnpefesieHNs TEN/0BOr0 pacliMpeHus OCHOBaAHO Ha TOM, YTO U3Me-
HeHne ob6bema WM AAnHbl 06pasua CTaBUTCS B COOTBETCTBME C HEKOTOPbLIM JIETKO M3MepsieMbiM (DU3NYECKMM Napame-
TPOM, CYLLECTBEHHO 3aBUCALLMM OT ANnHbI 06pasua [3]. NismepeHne yanmHeHns obpasua B TBEPAOM COCTOSIHUM C POCTOM
Temneparypbl OCYLLEeCTBNANOCL KBApLEBbIM ANNATOMETPOM C (DOTOI/IEKTPUYECKMM [aTUYMKOM pPerncTpaunv CMeLleHus.
OTnnuuTenbHoO 0Co6EHHOCTLI0 AaHHOW YCTAHOBKU ABSIETCSA TO, UTO HapAady ¢ namepeHnem TK/IP o6pasua msmepsioT
TaKkKe ero 3/1eKTPoConpoOTUBIEHNE YeTbIPEX30HAOBbIM METO4OM Ha MOCTOSHHOM Toke [1]. Ans n3mepeHus Temnepartypbl
MCNosib30BaHbl XpoMe b-asitomesieBble TepMmonapbl (Tabnuubl nepesofa npuseeHsl B [4]). MNMonpaBku Ha MCNOMb30BaH-
Hble TepMonapbl ONpeAensnucb NyTeM UX rPagyvpoBKM MO TemnepaTtypam MNaaBfeHUs YUCTbIX MEeTaslsIoB: a/loMUHUS,
KaAMUsi, CBUHLA U UHAUS.

O6pasey, 1 (cm. pucyHok A.l), MMeKLWMA nnockonapannenbHble TopLbl, YCTaHaBIUBAKT MeXAy OCHOBaHWem 2
KBapLeBoi TPybbl 3 1 CKPYr/IeHHON NOBEPXHOCTbIO TonkaTens 4. TonkaTenb LEHTPUpPYeTCs B KBapLeBOi Tpybe AByMs
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KoMbLamu — kBapuesbiM 5 1 hToponnactoBbiM 6. Y 0CHOBaHUA 3TOl TPy6bl Bbipe3aHo NPSAMOYro/ibHOE OKHO A/19 YCTaHOB-
K1 obpasua. Ayeika repmeTusnposaHa Tpy6oii 7. Tpybbl 3 1 7 KpensaT K OCHoBaHMi0 8 yepes nHBapoBy MydTy 9 1 BoAo-
oxnaxgaemyto mydTty 10 cooTBeTCTBEHHO. MeaHbIn 610K 77 C TOPLEBbIMU HarpeBaTensamMmn 72 CNYXUT AN BblpaBHUBAHUS
Temnepartypbl BAOMb 06pas3ua. HarpeBatenu 72 3anuTaHbl OT UCTOYHMKA 13 1 obecneyeHbl CUCTEMOI nepepacnpegene-
HMSA MOLLHOCTU. B kayecTBe MHAMKaTtopa nepemelleHns UCnoib3oBaH (hOoTOINeKTpPUYeCKnii gatumk 14 ot yennutensa tuna
$117. doTofaTUMK CHABXEH KOPOMbIC/IOM 15, Ha OCM KOTOPOrO 3akpensieHo 3epkasble. JaTunk nepemeLeHns Kpensr K
OCHOBaHMO 8 yepes MUKPOMETPUYECKOE YCTPOICTBO 16, o6ecneumBaroLee yCTaHOBKY HEOOXO4MMOIO YPOBHS BbIXOAHOMO
curHana. JinHeitHoe nepeMelleHne TonkaTens WMHBaApPOBOW WUMI0N nepegaeTcs KOPOMbICIY UM npeobpasyeTcs B yrnosoe
nepemMeuieHve. MoBOPOT 3epkasbLa Ha OCM KOpPOMbICNa MPUBOAMT K nepepacnpefesieHnio cBeTa Ha hoTopesncropax
18. ®doTope3ncTopbl BMECTe C UCTOYHMKOM MuTaHusa 19 o6pasytoT 371eKTpMYeCcKuii MOCT, BbIXOAHOE HarpshkeHne KOToporo
perncTpmpyeTtca UndpoBbiM BonbTMeTpoMm 20 1y camonucuem.

TemnepaTypa obpasua uaMmepeHa Xpomesb-aniomenesbiMM TepMonapamu 27. OgHOMMEHHbIE NPOBOAa TepmMonap
MCNosib30BaHbl B KayecTBe MoTeHuUuasibHbIX 30HA0B. K KOHLaM obpasua KpenaT TOKOBble anekTpoabl 22. lNpoBoga Tep-
MoMap ¥ TOKOBbIX 3/1EKTPOLOB U30/1MPOBaHbl M BbIBEAEHbI HapPYyXy Yyepes Tonkatenb. BTopble KOHUbI Tepmonap noaaep-
XvBawTcsa npu Temnepatype T B cocyge Abtoapa. CurHansl ¢ TepMmonap, NoTeHUManbHbIX 30HL0B WU 3TAIOHHOIO COMNpo-
TMBNeHna RQ, coeguHeHHOro nocnegosatenibHO ¢ 06pa3uom, NoAalTca Ha NakeTHbI nepekntoyatens M” a ¢ Hero — Ha
noteHunomeTp 23. Mepeknoyatens M2 kOMMYyTUPYeT TOK Yepe3 obpasey, a N3 nsmeHsAeT NoNAPHOCTbL CUrHana, nogasa-
€eMOro Ha noteHuuomMeTp. MNutaHne Lenu «obpasel, — 3Ta/IOHHOE COMPOTUB/IEHNE» OCYLLECTBIEHO OT CTabUIn3nNpoBaH-
HOro MCTOYHMKA MOCTOSHHOIO ToKa 24.

17 15 14 18

PucyHok A1 — 3nekTpuyeckas cxema yCTaHOBKM KOMMIEKCHOIO UCCen0BaHus
31EKTPOCONPOTUB/IEHNA U TENSIOBOINO pacllnpeHna metasiyioB

YcTtaHoBKa nossonset onpenenats TK/P u p B uHTepsane temnepatyp oT 300 K go 1000 K B Bakyyme wuiu cpege
MHePTHOro rasa. HanpshxeHne Ha Bbixoge gaTtumka 14 kannbpyeTtca € NOMOLLbI0 MUKPOMETpUYeckoro yctpoinctea 16 c ue-
Holi aenenmnsa 2 « 10 6 m. KoadpchmumeHT npeobpasoBaHns otogatynka coctaBnset 10 B/mm. MakcumasibHOe 3HavyeHue
nepemeweHusa 0,5 MM, nsmepsemoe gatynmkom, onpefesieHo y4yacTKOM, Ha KOTOPOM 3aBUCMMOCTb BbIXOLHOIO Hanpske-
HVA OT NepemeLleHns nuHeHa. MpegensHasa NorpelwHocTb N3MEPEHNs NepemeLleHuns, onpegensemMas ctabunbHo peru-
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CTpypyembiM 3HavyeHneM HanpsbkeHus (5 < 10-4 B) Ha Bbixoge gartyuuka, coctaBnseT ~ 5 « 10-8 m. Korga makcumasnbHoe
3HayeHne nepemelleHus npesbiwaeT 0,5 MM, OTOAATUNK 3AMEHSIOT AATYMKOM NEpPEMELLEeHNs 4acoBOro Tuna C LeHol
aenenna 1 MKM M MakcumasnbHbiM xo4oM 1,1 mMm. COGCTBEHHbI X0f YCTAHOBKM OLEHMBAKT C NMOMOLLbI obpasua u3
nnaeneHoro keapua. MNpu namepeHnsx B CTaumoHapHOM M AnHammyeckoM pexumax (0,05 K/c) xof ycTaHOBKM B MHTEpBaA-
ne Temnepatyp 273— 1000 K 65130k K Hyn0 6e3 3aMeTHOro rucrtepesnca pesynbTaToB MpyU HarpeBaHUn U OXNaXaeHuu.
MpegensHas norpewHocTb oueHkn TK/IP [1] 3aBMCMT B OCHOBHOM OT BEMYUHLI U3MEPSEMOro YA/ MHeHns obpasua Ar,
3HayeHune kotoporo npu TK/IP nopsigka 10 « 10_6 UK, gnvHe I o6pasya 5 10~2 m 1 uHTepsanax temnepatyp A = 20 K
MOXeT 6bITb ONpeAeneHo ¢ NorpewHocTbio ~ 5 %. C nosbiweHneM 3HadeHnsa TK/IP n nHTepeana temnepaTtyp aTa norpeLu-
HOCTb CHWxaeTca A0 1 % n meHee. HwxHWIA npegen NOrpelHoCT OrpaHuyYeH cy4valiHoi NorpeLlHOCTbIo, XapakTepHoi
npn BbICOKOTEMMNEPATYPHbLIX U3MEPEHUNAX.

PacueT norpewHocTeli nposogaT no FOCT P 54500.3. CuctemMaTtmyeckas NOrpewHocTb, CBA3aHHas ¢ rpagympoBKoi
(pOTO3NEKTPUYECKON cncTeMbl pernctpayumn [3aBucumoctb U = /()] Ha NuHenHOM yyacTke gnvHoin B 500 Mkm npnbopom ¢
LleHoln genenus 2 mkm, coctasnsieT < 0,5 %. MNorpelwHocTb U3-3a BBEAEHNSA MONPaBKyi Ha pacluvpeHve KBapLeBoll Tpyoku
ONVIHOW, paBHoOli anuHe o6pasua MI,- + [I,- kBapua, 3HaYNTeNbHO MeHee VHCTPYMeHTasIbHOlM MOrpewwHocTn onpegeneHns
Ar,. MockonbKy NorpewHocTb 3HavYeHna Aa/ksapua [5] oueHnBaloT Ha ypoBHe 10 %, a fons 3ToW nonpaBku NpW OLEHKax
TKJIP o6pasua nopsigka 10 _6 1/K coctaBnsieT ~ 10 %, To norpewwHocTb Aaksapug/a npyu BBeAEHUM 3TOI MONpaBku He npe-
BbilwaeT 1 %. PekoMeHAyeMble YMC/IeHHble 3HaYeHua Al kBapLa BBefieHbl HEeNMoCcpeACTBEHHO B NporpaMmmy A BbiNOJSIHe-
HWA pacyeToB.

Takum 06pa3om, MOrpeLLHOCTb OnpefenieHns a Ha ycTaHoBKe He npesblwaeT oT 1 % fo 5 % npu Temnepatype
oT 273 K go 1000 K cOOTBETCTBEHHO AN MaTepuasioB C HM3KMM TeNNI0BbIM paclumpeHneMm. MuHumanbHblii TK/IP npu
n3mepeHnax metannos coctasnan 20 « 10-6 1/K. B aTom cnyyae NOrpeLlHoCcTb M3MepeHunii cHMxanack 4o 2,5 % u He us-
MeHsifacb Npu NOBbIWEHUN TemnepaTypbl, HECMOTPSA Ha nosbiweHne TK/IP, n3-3a HecTabunbHOCTM KOHTaKTOB obpasua c
KkBapueBon Tpyboin 3 u tonkatenem 4. OctaTtouHas gechopmauns, BO3HMKaloWwas nog AeincTBMeM Beca Tonkarens npu uc-
CcNefoBaHUSAX METa/II0B, CHMWKanachb (NpPakTMyeckn) 40 NPeHEBPEXMMO Masioin BEIMUYNHBLI NyTEM MNOANPYXUHUBAHUSA TON-
karensa. Ana pacyeta TK/IP akcnepumMeHTasbHble faHHble NnoABeprasiucb perpeccuBHOMY aHanusy n yctaHaB/mnsasiacb
Haunnydywas cteneHb annpoKCUMUPYHOLWLEr0 MOJIMHOMA, OMUCbIBAKLLErO TeMnepaTypHyr 3aBUCMMOCTb A/IMHbI 06pasua.
MorpeLlHOCTbl0, BO3HMKAKOLWEN Npy annpokcumaummn (kputepuin duwepa), MOXHO npeHebpeYb.

TennoBoe pacluMpeHne B HEKOTOPOM WHTepBasie TeMnepatyp xapaktepusyetcs cpegHum TK/P o, a npu gaHHoi
TemnepaTtype I — UCTUHHBLIM oc. 3HAYEHUA o BbIYUCAAOT NO hopmyrie

HEA N vév (A1)

roe A — wn3mepeHue A/MHbl Tena npu U3MeHeHuyn Temnepartypbl Ha A, KoTopoe 06bIYHO COOTBETCTBYET MHTEepBasly OT
273,15 Kpgo ' Kunnm o1 293,15 Kao I K. 3HayeHnss @ HeobxoanMbl NPU UHXEHEPHbIX pacyeTax, HanpuMmep npu
nofcyete M3MeHeHWs pasmMepoB Tena BCAeACTBUE TEPMUYECKOTO pacLUMpPeHUs, AN Npu oLeHKe TePMOCTOMKO-
CTU MaTepuasioB. 1A BbISIBAEHUA CTPYKTYPHbIX U3MEHEHWI B ncciegyeMom obpasue Wan s yCTaHOB/eHUS
CBSA3M MEeXAy pas3/iMyHbIMU NapameTpaMu TBEPAOro Tesia C ero Ten0BbIM pacliMpeHnemM Heob6xo4MMO UCNOofb-
30BaThb AnphepeHumanbHoe 3HaueHne a, Bblunmcnsemoe no opmyne

@=5r/6T (A.2)

rae T'=(F0+ AN — pnvHa obpasuya npyu HekoTopon Temnepatype T;
N0 — wncxopHasa gnunHa obpasua;
8r/5T — npowusBogHas cyHkumm I = f(T) npu ToiA xe TemnepaType I.

Heobxogumas TOYHOCTb U3MEPEHUS U & AOCTUraeTcs BCECTOPOHHUM YYETOM CUCTEMATUUYECKUX MOrpeLLHOCTEN,
NOABASAOLMNXCA BCNEACTBME OTK/IOHEHMNI YCNOBUIA 9KCMEPMMEHTA OT uaeasibHbIX Npu BbluncaeHusax no oopmynam (A.1) n
(A.2). Hanpumep, HEO4HOPOAHOCTL 06pasLa MOXeT NPUBOAUTL K CUCTEMATMYECKOM MOrpeLHocTn, No3ToOMy Npu uccnepo-
BaHUAX natyHeil Heo6Xxo4MMO npeaBapuTelbHO OUEHWUTb O4HOPOAHOCTbL 06pasua M3MepeHuem ero nAOTHOCTU NPU KOM-
HaTHOl TemnepaTtype nocsie HeOAHOKPaTHbIX NepensaBoK UM M3MepeHnem MA0THOCTU pasfnyHbIX 06pasLoB U3 cnutka
oAHOI nmnasBkn. OAHOPOAHOCTbL ONpefensnach Takke M3MepeHWsMU YAesbHOT0 3/1eKTPOCOMPOTUBAEHMSA Ha PasnyHbIX
yyacTkax obpasua. Cucremarmyeckas NoOrpewwHoCcTb, BO3HMKalOLWan 13-3a HeO4HOPOLHOCTU TeMMNepaTypHOro nons B 06-
pasue, ucknwoyanacb ycTaHOB/IEHMEM HYNEBOro rpagveHTa BAOMb 06pasua. MNorpewwHocTb onpeaesieHns npon3BogHOM
5[/5I cknafblBaeTcst U3 MOTrPELLIHOCTN ONpeAeneHns N3MeHeHus AvMHbl obpasua ¢ Temnepatypoii 1 3HadeHnsa Temnepa-
Typbl OTHeceHus T.

A.3 O6BbeKTbI UccnefoBaHns

KOMMNOHEeHTaMW NOMYYEHHbIX CNIABOB CYXWW Zn yncToTol 99,99 u Cu uncrotoii 99,999. B kBapueByto amnyny 1
(cM. pucyHok A.2), 4HO KOTOpOI NpefcTaBnsano cob60oil BOPOHKY C TOHKMM KanuaisipOM Ha KOHLe, cHayana nomelianach
HaBecka Zn, a 3atem HaBecka Cu 2 cooTBeTcTBYylLero obpasua cniasa. AMnyna 3akpbiBanacb npobkoli 3 u3 akTusu-
pOBaHHOrO yrns Takol ANWHbI, YTOObl 3aNOIHANOCH OCTaBLleecs MycToe NPoCTpaHcTBO. HarpesaTtenem 4 BAosb amnysbl
CHM3Y BBEpX co3faBasicsa rpagueHT Temnepatypbl 6onee yem 100 K, B pe3ynbraTe yero Cu HarpeBanacb 6onee yem Zn.
3710 obecneynBasio XOpoLLy pacTBOpMMOCTb Cu B pacniaBe Zn 6e3 okMc/eHnsa nocnegHero. Mfocne BCTpPSAXMBaHUA aMny-
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Nbl ¢ pacnnasom Cu ¢ Zn npu Temnepartype Ha ~ 50 K 6o/ee Temnepatypbl KpUCTann3aumm 4Ho aMmny bl NpoKanbiBasioch
OCTPMEM CTEPXHS U3 Hepxaselolei cTanu. Pacniae npyu sToM 3anvBasica B Chefylollyto amnyny 5, npeasapuTesnibHO
NporpeTyl0 HarpeBaTesieM 6 [0 TemnepaTypbl KpucTasavsaumu atoro cnnasa. O6pasel, B amnysie 5 3aTeM Mef/1EHHO
oX/laxaasncs B TenaoM301poBaHHOM 6/10ke 7. 113 3Toro o6pasiia Ha TOKapHOM CTaHKe BbiTauuMBasioch U3fgenve B oopme
(cM. pucyHoK A.2), yAo6HOI AN uccnefoBaHwii. B nagenvun npocsepnnBanncb 0TBEpPCTUs 4151 TOKOBBOAOB U WITUMTOB M3
HepxaBeloLlelt cTanim ans KpenaeHus Tepmonap.

PucyHok A.2 — YCTpoiicTBO AN M3rotoBneHus obpasua

lonoBkn Tepmonap npuBapmBanucb K WTUdTaM MCKPOBOIN CBapKOW. Xopowwuii KOHTakT obpasua C TOKOBBOAAMM
obecneumBancsa nytem BYEKaHUBaHWUA MefHbIX MPOBOAOB B OTBEPCTUA ANA TOKOBBOAOB. HekoTopble obpasubl NatyHel,
copepxalinx y-gpasy, u obpasupbl, 6oratble LUMHKOM, U3roTaB/AIMBa/IUCL IMTLEM B FMNCOBYI0 (hOPMY, B KOTOPOW npedycMma-
TpuBanucb nepemblykn, obecneuymsarolime Hannune B U3AENUU OTBEPCTMIA ANA TOKOBBOAOB U LWITUTOB A1 NPUBapKM
Tepmonap (cMm. pucyHok A.3).

PucyHok A.3 — O6pasel, 419 uccnefoBaHuii 3/1eKTPOCONPOTUBIEHNS U TENI0BOTO pacluMpeHuns

Meab pacTBopsnach B XUAKOM LMHKE YXe Npu TemnepaTypax, He3HauyMTeNbHO MpeBblatoLwWwmx TeMmnepaTypy naas-
neHusi umHka — 693 K. MonyyeHne obpasLoB OCYLLECTBSANOCH B ABa 3Tana:

1) cnnaBbl BblAEPXKUBAUCH B XUAKOM COCTOSIHUM B TeyeHne 5— 10 MvH Npy HeNpepbIBHOM BCTPSIXMBAHUM aMny/ibl,
a 3aTeM oxnaxganucb A0 3aTBepAeBaHUs;

2) MonyyYeHHble 3aroTOBKW CM/1aBOB NepeBOopaynBannChb ¥ NepensiaBAs/INCb MOBTOPHO A8 NOBbILEHUS O4HOPOL-
HOCTU. ONTMMasibHble A/IMHA W AMamMeTp 06pasua COrflacHO OLEeHKaM, yYMTbIBaKOLWMM OCOBEHHOCTM 3KCMEepUMEHTa, Ha-
xoamnucb B npegenax 1,4 m10~2< p< 9,5 « 10-2 mu d = (0,44—0,84) 10-2 M cOOTBETCTBEHHO. OTGOP NPOGLI (CTPYXKKY)
AN XMMWUYECKOTO aHanmn3a OCyLLecTBASAICSA MO ANIMHE 1 ry6nHe paboyero yyacTka Kaxaow 3aroTOBKU MpU U3rOTOBIEHUN
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o6pasiia PopmMbl Ha TOKAPHOM CTaHKe (CM. PUCYHOK A.3). XMMWUYECKMii aHann3 NpoBOAMCA CTaHAAPTHLIM XUMUYECKUM
MeToA0M Ha anekTpodoTokonopumeTpe (KPK-2). PEHTreHo-(00PECLEHTHbI aHann3 Tex e o06pasLoB NpoBoAMCA Mo
TPEeM TOYkaM Ha MOBEPXHOCTU paboyvero yyactka Mocie U3MepeHuii CBOWCTB. MOrpewwHocTs aHanm3a orpaHuyvMBanach
TOYHOCTbIO BECOB (TOYHOCTb — +1 Mr) U He npeBbiwana 1 %.

A.4 JOKcnepuMeHTaslbHble AaHHble

[ns obecneveHns HafEXHOro 3NEeKTPUUYECKOro KOHTaKkTa TepMonap ¢ 06pasLoM npy BbICOKMX Temnepatypax B HEM
npocBepanBannCbL OTBEPCTUSA, Kyda 3aveKkaHMBanUCh LWTURTHI U3 HepXaBelllel cTanu, K KOTOpbIM NPUBapuBaanCh ro-
JNIOBKM XpOMesib-asitomeneBbix Tepmonap. Paboyasn fgivHa obpasua — 3TO paccTosHWe MexAay rosioBkaMu Tepmonap, ana-
MeTpbl KOTOPbIX He npeBblwann 0,3 MM. Pe3ynbTatbl aKcnepuMeHTanbHbiX namepeHuin TK/IP n p o6pasuos cornacHo [2]
npuBeAeHbl B Tabnuyax A.2—A.11.

Tabnuua A.2 — Pesynbtatbl @ a U p Ansa a-natyHu (7 % Zn + 93 % Cn)

T, K 2 B8 _ a w106, K-1 p =106, OM =M
306,0 16,31 16,41 0,03956
316,3 16,35 16,49 0,04025
326,3 16,39 16,57 0,04109
336,3 16,43 16,64 0,04172
346,3 16,47 16,72 0,04259
356,2 16,51 16,79 0,04322
368,5 16,55 16,89 0,04422
375,2 16,58 16,94 0,0446
384,3 16,62 17,00 0,04541
396,6 16,66 17,10 0,04627
405,0 16,70 17,16 0,04703
415,0 16,74 17,23 0,04768
425,7 16,78 17,31 0,04862
436,3 16,82 17,39 0,04926
446,2 16,86 17,47 0,05026
456,6 16,90 17,55 0,05089
466,4 16,94 17,62 0,05172
475,5 16,97 17,69 0,05234
486,3 17,01 17,77 0,05334
497,6 17,06 17,85 0,05411
505,2 17,09 17,91 0,05486
516,8 17,13 18,00 0,05551
525,4 17,17 18,06 0,0565
536,8 17,21 18,15 0,05718
545,8 17,25 18,21 0,05802
556,0 17,29 18,29 0,05867
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OkKoH4yaHue Tabnuubl A.2

I, K a *10e K"1 a ml06, K-1 p =106, OM *m
566,0 17,33 18,36 0,05956
573,5 17,36 18,42 0,06032
586,3 17,41 18,51 0,06116
595,3 17,44 18,58 0,06181
606,2 17,48 18,66 0,06271
616,8 17,52 18,74 0,0636
626,2 17,56 18,81 0,06444
636,0 17,60 18,88 0,06536
646,2 17,64 18,96 0,06609
655,7 17,68 19,03 0,06691
666,2 17,72 19,11 0,06782
676,0 17,76 19,18 0,06856
683,9 17,79 19,24 0,06931
695,8 17,83 19,32 0,07026
706,8 17,88 19,41 0,07134
717,0 17,92 19,48 0,07229
725,3 17,95 19,54 0,07304
736,0 17,99 19,62 0,0738
748,3 18,04 19,71 0,07501
757,0 18,07 19,78 0,07557
765,9 18,11 19,84 0,07658
776,5 18,15 19,92 0,0773
785,7 18,19 19,99 0,07825
796,0 18,23 20,06 0,07906
807,8 18,27 20,15 0,08006
817,2 18,31 20,22 0,08084
826.,5 18,35 20,29 0,0816
837.,6 18,39 20,37 0,08255
846,3 18,42 20,43 0,08327
857,7 18,47 20,51 0,08439
865,8 18,50 20,57 0,08501
876,0 18,54 20,65 0,08608
886,2 18,58 20,72 0,08675
895,6 18,62 20,79 0,08792
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Tabnuua A3 — Pesynbtatbl @ a v p gnaa a-natyHm (19,6 % Zn + 80,4 % Cwu)

I, K @ 106, K"1 a +106, K-1 p * 106, Om *Mm
306,2 16,72 16,90 0,0567
316,8 16,77 17,00 0,05774
326,3 16,82 17,09 0,05842
336,4 16,87 17,19 0,05946
346,3 16,92 17,28 0,0601
355,9 16,97 17,37 0,06121
365,9 17,02 17,46 0,06182
377,2 17,07 17,57 0,06307
385,9 17,12 17,65 0,06361
397,7 17,18 17,76 0,06497
406,5 17,22 17,84 0,06537
415,8 17,27 17,92 0,06655
426,3 17,32 18,02 0,06715
437,1 17,37 18,12 0,06845
4454 17,41 18,20 0,06889
457,6 17,47 18,31 0,07031
466,7 17,52 18,40 0,07084
477,0 17,57 18,49 0,07195
485,8 17,61 18,57 0,07253
496,5 17,67 18,67 0,07371
507,0 17,72 18,77 0,07444
516,0 17,76 18,85 0,07551
525,9 17,81 18,94 0,0762
536,6 17,87 19,04 0,0775
545,4 17,91 19,12 0,07804
556,5 17,97 19,23 0,07942
565,7 18,01 19,31 0,08007
576,9 18,07 19,41 0,08147
586,4 18,12 19,50 0,0821
597,6 18,17 19,60 0,08345
606,0 18,21 19,68 0,08406
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OkoHyaHve Tabnuupl A.3

26

rK
616,1
625,8
637,7
646,8
657,3
667,2
676,3
684,2
696,9
705,9
716,7
725,9
736,8
745,9
756,7
765,7
776,7
785,9
797,3
806,8
818,6
826,4
836,3
846,4
855,7
866,2
877,1
886,2
896,3
906,9
917,5

926,2

@ 106, K-1
18,26
18,31
18,37
18,42
18,47
18,52
18,56
18,60
18,67
18,71
18,77
18,81
18,87
18,91
18,97
19,01
19,07
19,11
19,17
19,22
19,28
19,31
19,36
19,41
19,46
19,51
19,57
19,61
19,66
19,72
19,77

19,81

a +106, K-1
19,77
19,86
19,97
20,06
20,15
20,24
20,33
20,40
20,51
20,60
20,70
20,78
20,88
20,96
21,06
21,14
21,24
21,32
21,43
21,51
21,62
21,69
21,78
21,87
21,96
22,05
22,15
22,23
22,32
22,42
22,51

22,59

p ¢ 106, OM *m
0,08532
0,08597
0,08744
0,08809
0,08943
0,09025
0,09131
0,09187
0,09343
0,09408
0,09538
0,09616
0,09743
0,09809
0,0995
0,10014

0,1016
0,10232
0,10376
0,10443
0,10605
0,10662
0,10795
0,10873
0,11002

0,111
0,11258
0,11312
0,11446
0,11527
0,11689

0,11756
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Tabnuua A.4— Pesynbtatbl a, a up gnaa a-natyHm (30,5 % Zn + 69,5 % Cwu)

I K a 106, K-1 a w106, K*1 p 106, OM mm
334,4 14,70 17,54 0,06621
342,9 14,89 17,62 0,06709
3524 15,10 17,72 0,06787
362,4 15,32 17,82 0,06875
372,2 15,52 17,91 0,06965
381,8 15,71 18,01 0,07066
391,8 15,90 18,11 0,07161
400,9 16,07 18,20 0,07232
410,3 16,23 18,29 0,07349
419,4 16,39 18,38 0,07428
429,8 16,56 18,49 0,07523
439,8 16,72 18,59 0,07626
450,0 16,88 18,69 0,07733
459,9 17,02 18,79 0,07831
469,9 17,16 18,88 0,07914
4797 17,29 18,98 0,08018
490,0 17,42 19,08 0,08122
499,8 17,54 19,18 0,08223
509,8 17,66 19,28 0,08324
519,7 17,77 19,38 0,08416
529,3 17,87 19,47 0,08527
539,4 17,97 19,57 0,08632
549,2 18,07 19,67 0,0874
558,7 18,16 19,76 0,08831
569,0 18,25 19,86 0,08947
578,5 18,33 19,96 0,09036
588,3 18,41 20,05 0,0914
597,8 18,49 20,14 0,09253
606,3 18,55 20,23 0,09324
616,7 18,63 20,33 0,09445
626,3 18,69 20,42 0,0956
636,7 18,76 20,53 0,09641
646,0 18,82 20,62 0,09782
655,3 18,88 20,71 0,0986
664,7 18,94 20,80 0,09924
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OkoH4yaHue Tabnuubl A.4

K a *10e K"1 a w106, K-1 p #106, OM *M
674,4 18,99 20,90 0,10063
684,0 19,04 20,99 0,10244
693,4 19,10 21,08 0,10287
703,5 19,15 21,18 0,10356
712,4 19,19 21,27 0,10498
722,3 19,24 21,36 0,10588
732,2 19,29 21,46 0,10679
743,5 19,34 21,57 0,10859
750,5 19,38 21,64 0,1091
761,3 19,43 21,74 0,11061
769,3 19,46 21,82 0,11126
778,8 19,51 2191 0,11201
787,9 19,55 22,00 0,11336
797,4 19,59 22,09 0,11469
806,3 19,64 22,18 0,11545
818,7 19,69 22,30 0,11692
828,4 19,74 22,40 0,11821
836,4 19,78 22,47 0,11902
844.4 19,82 22,55 0,11945
852,5 19,86 22,63 0,12089
858,4 19,89 22,69 0,1214
863,3 19,92 22,73 0,12194
872,7 19,97 22,82 0,12272
881,8 20,02 22,91 0,12419

Ta6bnuua A5 — PesynbTatbl o a u p gnsa (3-natyHm (46,1 % Zn + 53,9 % Cu)

I K a 106, K"1 oc - 106, K-1 p 106, OM M
312,7 17,85 17,68 0,04608
322,7 17,95 17,87 0,04469
332,4 18,05 18,06 0,04747
342,2 18,14 18,25 0,0475
352,7 18,23 18,45 0,04853
361,4 18,31 18,62 0,04977
371,2 18,39 18,81 0,04967
381,2 18,47 19,00 0,05269
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MpopomkeHne Tabnmubl A.5

7 K a +106, K-1 a ml106, K-1 p w106, Om mv
390,7 18,55 19,18 0,05308
400,2 18,62 19,37 0,05524
419,2 18,77 19,73 0,0585
428,9 18,84 19,92 0,05944
437,7 18,91 20,09 0,06033
449,2 18,99 20,31 0,06186
459,2 19,07 20,50 0,06322
468,9 19,15 20,69 0,06411
479,2 19,23 20,88 0,06446
488,9 19,31 21,07 0,06693
498,9 19,39 21,26 0,06846
528,7 19,66 21,83 0,07331
538,4 19,75 22,02 0,07351
548,4 19,85 22,21 0,07568
557,7 19,95 22,39 0,0769
596,9 20,42 23,47 0,08295
606,7 20,55 23,72 0,08423
616,7 20,70 24,04 0,08592
625,9 20,84 24,41 0,08779
645,2 21,15 25,49 0,09149
654,4 21,31 26,19 0,0938
663,7 21,48 27,02 0,09536
673,4 21,67 28,06 0,09721
682,7 21,85 29,21 0,09937
687,7 21,96 29,90 0,10006
692,4 22,06 30,61 0,10161
697,2 22,17 31,38 0,10276
701,7 22,27 32,15 0,10406
711,2 22,49 33,94 0,10654
715,9 22,60 34,92 0,10888
720,9 22,73 36,02 0,11072
725,7 22,85 37,12 0,11155
730,2 22,97 38,23 0,11314
734,9 23,09 30,53 0,11437
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OkoHyaHue Tabnuubl A.5

Tabnwunya

30

I, K
739,9
744,4
758,4
767,9
772,7
77,4
786,7
791,2
810,2
819,4
828,7
838,4
847,7
857,2
866,7
875,9
885,2
894,7
903,9
913,2
922,2

931,4

@ +10e, K"1
23,23
23,35
23,39
23,41
23,42
23,43
23,45
23,46
23,53
23,57
23,61
23,66
23,72
23,78
23,84
23,91
23,99
24,07
24,16
24,25
24,34

24,45

a m106, K-1
28,54
27,11
25,00
25,16
25,24
25,31
25,46
25,54
25,85
26,00
26,15
26,31
26,46
26,61
26,77
26,92
27,06
27,22
27,37
27,51
27,66

27,81

A.6 — PesynbTathl @ anp Ana y-natyHm (65,1 % Zn + 34,9 % Cn)

I, K

313,3
324,0
333,5
343,4
353,4
363,3
373,2
383,5

393,0

@ « 106, K"1
16,95
17,30
17,60
17,90
18,18
18,46
18,72
18,97

19,20

a m106, K“1

18,20
18,67
19,08
19,49
19,89
20,27
20,63
20,99

21,31

p * 106, OM * M
0,11577
0,11639
0,11948
0,12079
0,12133
0,11968
0,12329
0,12694
0,12749
0,13241
0,12966
0,13209
0,13386
0,13537
0,13605
0,13978
0,14146
0,14196
0,1435
0,14528
0,14581

0,1484

p + 106, OM *M
0,08412
0,0859
0,0877
0,0899
0,09066
0,09297
0,09473
0,09792

0,09877
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OkoHuyaHue Tabnuubl A. 6

T, K @ + 106, K"1 a ml06, K"1 p =106, Om mv
402,8 19,43 21,62 0,10007
413,5 19,66 21,94 0,10213
424,2 19,88 22,24 0,10383
433,3 20,06 22,48 0,10729
443,3 20,25 22,73 0,10951
454,0 20,44 22,98 0,11195
463,0 20,59 23,18 0,11392
473,2 20,76 23,38 0,11685
483,7 20,92 23,58 0,11944
493,2 21,06 23,74 0,12208
502,9 21,19 23,89 0,12465
513,8 21,34 24,03 0,1276
523,0 21,45 24,15 0,12924
534,3 21,59 24,26 0,13244
543,5 21,69 24,34 0,13453
553,5 21,80 24,41 0,13645
562,9 21,89 24,46 0,13899
573,4 22,00 24,51 0,14144
593,7 22,18 24,63 0,14786
604,5 22,28 24,84 0,14922
613,3 22,35 25,00 0,15109
623,6 22,43 25,18 0,15489
633,3 22,51 25,33 0,15597
643,3 22,58 25,47 0,15813
653,4 22,65 25,61 0,1614
662,0 22,72 25,71 0,16343
673,2 22,80 25,83 0,16591
683,9 22,87 25,92 0,16808
693,3 22,94 26,00 0,17046
702,2 23,00 26,05 0,17263
713,3 23,08 26,11 0,17607
723,8 23,15 26,15 0,17771
733,8 23,22 26,17 0,18027
744,2 23,30 26,18 0,18274
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Tabnunuya A.7 — PesynbTatbl a, a U p Aana e-natyHun (82,6 % Zn + 17,4 % Cwu)

32

r, K
309,2
319,3
329,0
339,0
348,9
359,3
369,0
378,0
389,1
399,3
410,1
419,0
429,0
439,7
450,1
460,9
469,3
479,3
489,0
499,0
509,6
520,4
530,3
539,6
549,3
559,3
569,4
578,7
589,7

599,5

a <106, K"1
22,06
22,29
22,49
22,70
22,90
23,10
23,28
23,44
23,64
23,81
23,99
24,13
24,28
24,43
24,57
24,72
24,82
24,94
25,05
25,16
25,26
25,37
25,45
25,53
25,60
25,67
25,74
25,79
25,85

25,89

a m106, K*1
22,88
23,17
23,45
23,72
23,99
24,26
24,51
24,73
24,99
25,22
25,46
25,65
25,86
26,07
26,27
26,47
26,61
26,78
26,94
27,09
27,24
27,39
27,52
27,63
27,74
27,85
27,95
28,04
28,13

28,20

p ¢ 106, OM * M
0,17749
0,17991
0,1827
0,18549
0,18857
0,19156
0,19449
0,1971
0,2006
0,20356
0,20664
0,20968
0,21283
0,21624

0,2198
0,22316
0,22655
0,22989
0,23384
0,23747
0,24155
0,24549
0,24936
0,25253

0,2562

0,26
0,26397
0,26695
0,27136

0,27489
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Tabnuua A.8 — Pesynbtathl @ a upansa a + @cmecn (~41,8 % Zn + 58,2 % Cn)

I K a +106, K-1 a w106, K1 p * 106, OM mm
313,5 16,27 15,48 0,06491
324,0 16,42 16,00 0,06619
3331 16,56 16,43 0,0665
340,5 16,66 16,77 0,06766
352,8 16,84 17,30 0,06867
362,1 16,97 17,67 0,06988
371,9 17,11 18,05 0,07086
381,3 17,24 18,39 0,07234
391,3 17,37 18,72 0,07365
402,0 17,51 19,05 0,07475
410,9 17,63 19,30 0,07584
421,2 17,76 19,57 0,07691
430,6 17,88 19,79 0,07795
440,3 18,01 20,00 0,07909
450,3 18,13 20,19 0,08008
460,1 18,25 20,35 0,08143
469,8 18,36 20,49 0,08241
480,3 18,49 20,62 0,08378
490,2 18,60 20,71 0,08503
500,0 18,71 20,78 0,08615
510,2 18,82 20,82 0,08723
520,2 18,93 20,84 0,0891
549,5 19,24 20,90 0,09231
559,3 19,34 20,89 0,0938
569,0 19,44 20,93 0,09464
578,7 19,53 21,02 0,09624
588,4 19,62 21,16 0,09751
597,5 19,71 21,33 0,09846
607,7 19,80 21,58 0,10012
617,3 19,89 21,86 0,10094
627,0 19,97 22,19 0,10252
636,5 20,05 22,56 0,10407
645,8 20,13 22,97 0,10522
655,5 20,21 23,45 0,1065
665,3 20,29 23,98 0,10772
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OkoHuyaHue Tabnuubl A. 8

Tabnwnya

34

I, K
674,5
684,0
688,8
693,8
698,0
702,7
708,3
741,1
745,5
751,5
755,8
760,8
765,5
773,3
778,3
783,1
792,2
801,7
811,3
820,7
830,3
839,5
849,0
857,7
867,5
877,2
886,0

A.9 — PesynbTatbl a@; a up gna cmecn B+y (~ 53,0 % Zn + 47,0 % Cu)

I, K
338,3
348,0
357,5
367,2
376,9

386,2

a +10e, K"1
20,36
20,43
20,47
20,50
20,53
20,57
20,61
20,83
20,85
20,89
20,92
20,95
20,97
21,02
21,05
21,07
21,12
21,17
21,22
21,26
21,31
21,35
21,39
21,42
21,46
21,50
21,53

a <106, K"1

18,73
18,84
18,96
19,08
19,20

19,31

a m106, K-1
24,52
25,14
25,46
25,81
26,11
26,46
26,90
22,81
22,83
22,85
22,87
22,89
22,91
22,94
22,96
22,98
23,02
23,06
23,10
23,14
23,18
23,22
23,26
23,30
23,34
23,38
23,42

a ml06, K-1
18,36
18,74
19,09
19,43
19,76

20,06

p w106, OM ™
0,10907
0,11072
0,11145
0,11251
0,11266
0,11357
0,11432
0,11993
0,12106
0,12166
0,12224
0,12251
0,12368
0,12531
0,12591
0,12609
0,12751
0,12886
0,13014
0,13159
0,13324
0,13483
0,13649
0,13785
0,13923
0,14109
0,14263

p +106, OM *M
0,08348
0,08546
0,08699
0,08951
0,09136

0,09388
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MpogomkeHne Tabnmubl A.9

T, K a +106,K"1 a ml106, K"1 p =106, Om mv
396,2 19,43 20,37 0,09592
405,7 19,55 20,65 0,09804
415,3 19,67 20,92 0,1005
425,3 19,79 21,18 0,10255
435,0 19,91 21,42 0,10473
4452 20,03 21,65 0,10753
455,2 20,15 21,86 0,10996
465,4 20,28 22,07 0,11248
475,2 20,40 22,24 0,115
484.,8 20,52 22,40 0,11788
4954 20,65 22,56 0,12045
500,3 20,71 22,62 0,12189
505,3 20,77 22,69 0,12306
509,9 20,82 22,74 0,12441
515,2 20,89 22,80 0,12583
520,2 20,95 22,85 0,12732
5249 21,01 22,90 0,12882
529,9 21,07 22,94 0,13015
549,8 21,28 23,54 0,13582
554,4 21,33 23,96 0,13728
559,5 21,39 24,41 0,13913
564,2 21,45 24,82 0,14065
569,3 21,53 25,26 0,14222
578,6 21,68 26,05 0,1457
588,3 21,85 26,86 0,14872
598,2 22,05 27,66 0,1534
607,8 22,25 28,41 0,15628
618,0 22,49 29,18 0,16134
627,2 22,71 29,86 0,16591
636,5 22,95 30,53 0,17003
646,2 23,20 31,20 0,17531
655,8 23,46 31,85 0,18074
665,0 23,71 32,45 0,18605
674,8 23,99 33,06 0,19104
684,2 24,25 33,64 0,19724
693,5 24,51 34,18 0,20358
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OkoH4yaHue Tabnuubl A.9

Tabnwnya

36

T K
703,1
712,5
717,6
722,7
726,8
731,7
736,2
741,0
745,8
771,7
776,2
780,9
787,9
797,4
806,7
816,0
826,2
833,1
839,3

848,9
A.10

T, K
3448
354,7
363,7
373,8
382,2
3925
402,7
4113
420,9
430,5
441,9

452,0

@ « 106, K"1
24,77
25,03
25,16
25,30
25,41
25,53
25,64
25,76
25,88
26,13
26,14
26,15
26,16
26,18
26,20
26,22
26,24
26,25
26,27

26,29

— PesynbTathl @, aup ana cmecn y + ¢ (~ 73,3 % Zn + 26,7 % Cn)

a <106, K1
23,15
23,33
23,50
23,67
23,80
23,96
24,10
24,22
24,34
24,46
24,59

24,69

a ml06, K-1
34,73
35,24
35,51
35,77
35,98
36,22
36,44
36,67
36,89
26,30
26,33
26,36
26,41
26,48
26,54
26,61
26,68
26,72
26,77

26,83

a *106, K“1
23,65
23,94
24,18
24,43
24,61
24,83
25,02
25,17
25,32
25,46
25,60

25,72

p ¢ 106, 0OM *m
0,20955
0,2152
0,21763
0,22148
0,22502
0,22731
0,23061
0,23352
0,23626
0,24629
0,24697
0,24844
0,24949
0,25155
0,25317
0,25537
0,25764
0,25875
0,25952

0,26195

p *106, OM * M
0,08309
0,08443
0,08614
0,08828
0,08927
0,09164
0,09445
0,09526
0,09685
0,09855
0,10175

0,10187
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OkoHuyaHne Tabnuupl A. 10

T, K a +106, K"1 a ml06, K"1 p =106, Om mv
461,7 24,79 25,82 0,10518
481,7 24,97 25,99 0,10814
491,6 25,05 26,07 0,11066
501,8 25,13 26,14 0,11251
512,2 25,21 26,21 0,11511
522,0 25,27 26,26 0,11604
531,7 25,33 26,32 0,11888
541,5 25,39 26,37 0,12013
551,3 25,45 26,42 0,12263
561,1 25,50 26,47 0,12364
571,1 25,55 26,52 0,12626
590,7 25,65 26,64 0,13038
600,2 25,69 26,70 0,13184
609,1 25,73 26,76 0,13367
618,6 25,77 26,83 0,13626
629,1 25,82 26,92 0,138
638,5 25,86 27,00 0,13992
648,0 25,90 27,10 0,14134
657,5 25,94 27,21 0,14315
668,2 25,99 27,34 0,14744
677,0 26,03 27,46 0,14803
686,0 26,07 27,60 0,15017
695,8 26,12 27,76 0,15194
705,0 26,17 27,93 0,15454
715,3 26,23 28,13 0,15575
723,6 26,27 28,31 0,15787
733,5 26,33 28,54 0,16099

Tabnuya A.11l — PesynbTaTbl @, aup 4na cmecu e+ N (~ 87,8 % Zn + 12,2 % Cn)

r, K a 106, K-1 a w106, K-1 p * 106, Om mm
3247 23,36 23,57 0,07572
334,9 23,59 23,87 0,07762
3443 23,79 24,15 0,07977
354,0 23,99 24,43 0,0812
363,2 24,16 24,70 0,08467
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OkoHYyaHue Tabnuubl A. 11

I, K a *10e K"1 a ml06, K-1 p =106, OM *m
3735 24,35 25,00 0,0858
383,5 24,52 25,29 0,08835
392,8 24,67 25,57 0,09002
402,4 24,82 25,85 0,09234
414,1 24,99 26,19 0,09469
422,7 2511 26,44 0,09632
431,3 25,23 26,69 0,0983
441,4 25,36 26,99 0,10203
451,8 25,50 27,29 0,10268
462,5 25,63 27,60 0,10582
4715 25,74 27,86 0,10758
481,4 25,86 28,15 0,11021
490,7 25,97 28,42 0,11295
499,7 26,07 28,68 0,11521
509,7 26,19 28,97 0,11803
522,0 26,34 29,33 0,12124
532,0 26,47 29,61 0,12334
541,5 26,58 29,89 0,12564
551,2 26,71 30,17 0,12895
560,9 26,84 30,45 0,13037
570,3 26,97 30,72 0,1338
580,0 27,12 31,00 0,13648
590,5 27,28 31,30 0,13938
598,7 27,41 31,53 0,14136
608,5 27,57 31,82 0,14556
619,1 27,76 32,12 0,14711

B Tabnuuax A.2—A. 11 npuBeaeHbl AaHHble, NOJyYeHHble MOC/e yCpeAHEeHNs 3Ha4YeHWid, NoMyYeHHbIX NO Tpem ce-
pysAM M3MepEeHuli «HarpeB — OXaxAeHue» Ansa kaxaoro obpasua (cm. pasgen 2).

A.5 MeTtopa 06paboTKn 3KCnepuMeHTa/IbHbIX AaHHbIX

[locToBEpPHOCTbL [laHHbIX MOATBEpPX[eHa COBNafeHneM pesynbTaToB MHOrOKpaTHbIX U3MEpeHWin ANs Kaxaoro u3
cnnasoB. [MpegenbHas norpewwHocTb u3MepeHus AL/L onpefensertca 4yBCTBMTENbHOCTbIO MHAMKATOpa (LEHON ofHOro
fenenuns); norpewHocTb ATIT — norpewHocTbio onpefeneHns HanpsXKeHuss Ha KOoHuax Tepmonapbl NOTEHLUMOMeTpoM
AU/U u norpewHocTbio Tepmonapbl Ab/e. TocnegHssi, B CBOW o4Yepefpb, 3aBUCWUT OT YyBCTBUTE/ILHOCTM Tepmonapbl u
norpeLHoCcTN rpafdynpoBku. Mpu UCNob30BaHWM CTaHAAPTHLIX NPOBOAOB A8 TepMonap v Tabnul, rpagyvpoBaHHbIX AaH-
HbIX MOXHO OrpaHmumTbca pacyeTom norpewtHoctn AUIU. MyTeM MHOrokpatHoro onpegeneHns MUKPOMETPOM [/IMHbl 06-
pasua LO cuctematnyeckas norpelwHocTb ee OLEeHKN MOXET ObiTb NepesBefeHa B CriyvaiiHylo. /I3BecTHO, 4To nsamepsemas
BennunHa LO nexunT B nHTepsasie 3HadeHmin LO+ Ax n LO- Ax, npuyem LO pacnpegeneHa okoso cpegHero 3HadeHms L no
HOpManbHOMY 3aKoHy, rae AX — LeHa fefnieHna HoHuyca. lMNpefgenbHas norpewHocTb Ax = 2ax. OCHOBHbIM MCTOYHUKOM
cnyyaiiHoli NorpeLHoCT Npy N3MEPEHUsIX TENIOBOTO paclunpeHus aenseTtcs norpewHocTs OAL/AL, koTopas 6yaeT onpe-
JeneHa BOCMpOMN3BOAMMOCTbIO AaHHbIX n3MepeHuii AL npu ogHoli n Toli e TemnepaType. Ee He cnegyeT nytatb ¢ AL/L,
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T. K. OHa onpejesieHa He TOMIbKO MpeAesbHOl MOrpeLwHoCTb0 NPUGopa, HO U NOTPELHOCTLIO, 06YCNOBNEHHON Henaeanb-
HOCTbIO MOATOHKM AeTanei sueikiu 1 KOHTakTa 3TuX geTaneii ¢ 06pasLoMm.
MpefenbHyto cyyaliHylo NOrpeLlHoCTb Npu onpeaesieHn & BbIYUCASIOT No (opmyse

2 ( \
+ (A-3)
J 4y Lo ;

( crar

MpefenbHy0 cucTeMaTnyeckyo NOrpeLlHoOCTb BbIYUCIAKT No hopmyse
Oa AL AU e 2cmocr
a ~ L U e L

(A4)

BepxHIO0 rpaHnLy CyMMapHO/ MOrpeLlHOCTM Xa BbIYUCAIT NYTEM C/IOXEHUSI CUCTEMATUYECKOW M cnydaiiHoi no-
rpewHocTen

I 5 a a (A.5)

OueHka norpewHocTn TK/IP no chopmyne (A.5) B o6nactn temnepatyp oT ~ 300 K go 1000 K npuBoguT K 3Ha4e-
HUSIM He 6onee 7 % (nNpu gnmHe obpasua He MmeHee 10 cm) n meHee 5 % cooTBeTCTBEHHO. lMpu 3HaveHnsax TKIIP Huxe 5
¢ 10~6 K-1 norpelHoCcTb 6yAeT Bblwe.

UyBCTBUTENBHOCTb K U3MEHEHWIO 3/1eKTPOCONPOTUBEHUSA OrpaHn4yeHa B OCHOBHOM HETOYHOCTbIO OMNpefenieHus
nafeHns HanpsxkeHus Ha obpasue. NoTeHunomMmeTp obecneymBaeT [OCTATOYHO BbICOKYHD TOYHOCTb M3MEpeHuii, oAHaKo
3HAYEeHUs1 HanpsHXKeHWi, N3MEepeHHbIX XpOMeNieBbIMM U anioMenieBbiIMM NPOBOAaMM TepMonap, Kak npasuio, pacxogatcs
B YETBEPTOM 3HaKe M HOCAT CNydvaliHblii Xapaktep, BCAEeACTBME 4Yero 3TU pesy/nbTaTbl yCpenHSATcsA. TakuMm o6pasom,
4yyB-CTBUTENbHOCTb OyAeT onpefenieHa BeSIMYMHON HECOBNAAEHUS HanpsKeHwui, W3MepseMblX XPOMEsSIEBbIMU U
animMesieBbl-MU MpoBOAaMu, KOTopas cocTas/igeT npumepHo 10 6 B. B TBepAoM COCTOSHUW MUHUMasIbHO U3Mepsiemoe
HanpshxkeHne — 10_3 B. YyBCTBUTE/ILHOCTb BbIYUCAAIOT N0 hopmyse

ap _ AU
P ~ 14U

(A.6)

KoTopas coctaBnseT 5 ¢ 10-4. KoadhdpuymeHT 1,4 B hopmyne (A.6) BBeAEH BBUAY YCPEAHEHUA N3MEPSIEMbIX HAMPSHKEHWIA.
3HaueHns 3N1eKTPOCONPOTUBIIEHUSI P BbIYMC/AKT Mo hopmyne

SUR,
p=(1+afdr) (A7)
no'P
roe a — KoadhmumeHT TensoBOro pacmpeHns obpasua B nHTepsasie temnepatyp A =T - T0;
AT =1 ~ 10 — wuHTepBasn Temnepatyp;
S — nnouwagb cevyeHns pabouyero yyactka obpasua;
ux — NajieHve HanpshkeHus Ha obpaslie;
L) — NaAeHne HanpsXeHUA Ha 3TaNoHHOM COMpOTUBNEHNM RO;
*Q — O9Ta/IOHHOE CONpPOTUB/IEHNE;

— [AnuvHa pa6oyero yyacTka o6pasua (pacctosiHue mMexay noTeHuuanbHbIMU 30H4aMK).

Mpn NOTEHUMOMETPUYECKUX N3MEPEHUSX C KOMMYTauWeihd ToKa KOHTaKTHbIMW ABMIEHNAMU W CONPOTUB/IEHNEM W3-
MepuTesibHbIX NPOBOAOB MOXHO NMpeHebpeyb. 3mepeHve pacnpegeneHnsa Temnepartyp BAo/sb obpasua Tpems Tepmona-
pamv 1 BBefeHVe COOTBETCTBYIOLMX MOMPABOK NO3BOMAIOT CYLLECTBEHHO CHU3WNTb CUCTEMATUYECKYID NOrPELHOCTb M3-3a
TemnepaTypHOl/i HeoAHOPOAHOCTM obpasua. MeToA UCKIIOUYEHNS CUCTEMATUYECKOW MOrpeLlHoCT, KoTopas MOXeT ObiTb
obycnosneHa HeOQHOPOAHOCTLIO 06pa3ua, onucaH Bbilwe. MpefenbHas cucTemMaTnyeckas NOrpelwHocTb OyaeT cknagbl-
BaTbCH M3 MOrpeLHocTeli aTanoHHoro conpoTnenenma ROu norpelHocTen namepeHus HanpshkeHuii Uxn UQnoTteHumome-
TpoM. OrpeLwwHoCTbI0 ONpeseieHns a npy pacyeTe MOXHO npeHebpeyb, T. k. B hopmyne (A.7) BbipaxeHue B CKOOKax
ABNSETCA NonpasKoii, Toraa

AR AU
Ab_ AR BV (A.8)
p R U
rae BesmunHa AR/R cooTBeTCTBYeT 3HAYEHMIO K/lacca TOYHOCTU, YKa3aHHOMY Ha caMoM 06pasLoBOM conpoTusreHun f20;
AU — paccuuTbiBaeTcs no popmyse, NpMBeLEHHON B ONMCAHMN NOTEHUNOMETPA;
U — wusmepsemoe HanpshkeHue.

CucTemaTnyeckas NOrPeLIHOCTb, BO3HUKaOLWas Npu onpejeneHun reometpum obpasua, MoXeT 6biTb NepeBefeHa
B C/lyyaiiHyl0 NMyTeM MHOrOKpaTHOrO onpefesneHns Kak cevyeHus (S = Mmr2), Tak 1 ganHbl paGoyero yyactka obpasua /. Ewe
OfHVUM WCTOYHMKOM C/lyyaiiHO OWnGKM ABMSIETCA HEeBOCMPOM3BOAMMOCTb AaHHbIX n3mepeHus Uxn UO npn ogHOM 1 TOM
)Ke 3HaYeHUn TemMnepaTypbl, KOTOpasi MOXEeT GbiTb OLEHEeHa NyTeM MHOTOKpaTHbIX U3MEPEHWIA UM N0 AUCNEPCUN AaHHbIX
Ha 3KCMepuMMeHTasIbHOl 3aBUCUMOCTMW 3/1eKTPOCOMPOTMBAEHUS p OT TeMnepatypbl T.
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(A-9)

MpepenbHana cymmapHas MorpeLlHocTb U3MepeHNs 3/1eKTPOCOoNpPoTUBIEHNA He npesbiwaet 0,5—1 %. Cuctema-
TMYeckasi NOrPeLIHOCTb MO CPaBHEHMUIO CO C/yYaiiHON npeHebpexmmo mana. CnyyaiHas norpewwHoCcTb ycTaHaBIMBaeTcs
NOrpeLlHoCcTbI0 onpegeneHns AVHbI paboyero yyactka obpasua, koTopass B BapuaHTe, NpuBeeHHOM Ha pucyHke A.3,
cHmxaeTtca go 0,1 % npu TonwmHe 30oHA0B 0,05 MM, cMcTeEMaTUYecKne U CriyyaiHble NOrpellHoCTU paccynTbiBaIUCh B
cooTBeTCTBUU C [7].

Xof ycTaHoBKM (01 BBeAEeHMSA nonpaBkn B 3HaveHna TKJ/IP) onpegensanca no ksapueBOMY CTEPXHIO 1 obpasuy u3
Meaun. KoHTponbHble naMepeHnss Ha Cu mapkun MO, Zn Mapkn Y 1 HepxaBewwen ctanm mapku 1X18HI9T nokasanu, 4to
OTK/IOHEHUS pe3yNbTaToB U3MEPEHUSA He MPEeBbIWAOT BEMMUYNHBLI PACCUMTaHHbIX NorpewHocTel [1].

A.6 OueHkKa 4OCTOBEPHOCTU AaHHbIX

OueHKa [,0CTOBEPHOCTM MOMYYEHHbIX AaHHbIX 0 TK/IP MefHO-LMHKOBbLIX CM/1aBOB OCYLLLECTBNAMACL MHOTOKPATHbLIM
noBTOpeHnem uamepenuii TKJ/IP 1 31eKTpoCconpoTUB/IEHUS B BbIGPAaHHOM TemMnepaTypHOM Aunanas3oHe C nocrnegyloLuei
COBMECTHOI 06paboTKO 60/1bLIOr0 Yncna cepuii usmepeHuin. CpaBHeHne ¢ IMTepaTypHbIMU AaHHbIMUW MO 3/1EKTPOCONPO-
TUB/IEHWIO NMPOBEAEHO TOMbKO ANA (3-natyHu 6/1M3Koro cocrtasa cornacHo [8] (cm. pucyHok A. 12).

Mpu HU3KMX TeMNepaTypax 3Ha4YeHNs1 COBMaZaloT, a B HeynopsgovYeHHon dase, Hanpumep npu 900 K, pasnnyatoTca
Ha ~ 4 %. Takoil NPOLEHT pacxoXAeHU Bbile TemnepaTtypbl 0a30BoOro nepexoga (3-1atyHn MoXeT OblTb CBA3aH C HenaeH-
TUYHOCTbIO KO/IMYECTBEHHOrO cocTtaBa 06pa3yoB (B [8] cogepxaHne Zn — 48 %, a B HacToswem ctaHgapTe — 46,1 %).

p* 10"8, OM M

PucyHok A.4 — CpaBHeHMne AaHHbIX 06 3/1eKTPOCoNpoTUBAEHUN (3-1aTyHNU HACTOsLWero ctaHgapTta
¢ AaHHbIMK [8] B AnanasoHe Temnepatyp ot 300 K go 1000 K

40



(1]
(2
(8]
(4
(5]
(6]

(7]
8l

FOCT P 8.940—2017

Bubnnorpadusn

FCCC/A M3 208—2013. MeToauka OHOBPEMEHHbIX UCCNeA0BaHU 3/1EKTPOCONPOTUBNEHNSA M TENSIOBOTO pacLunpe-
Hus TBepabix Ten // Manuaes 4.K., Mypnnesa X.X., VcxakoB M.2D.

Mypnuesa XX.X., Manuaes A.K., ®apamxkeBa M.M., UepHbix A.I. TemnepatypHas 3aBUCMMOCTb 3/1EKTPOCONPOTUBIIE-
HWS CNNaBoB, 06YCNOBMEHHAA ANHAMUYECKMM 1 cTaTudecknm b6ecnopsgkamu // Tennodusunka BbICOKMX Temnepartyp.
2012, 1. 50, Ne4, c. 1—10

Abpynaratos W.M., Mypneea XX.X., Nanyaes O.K., Kas6ekoB K.K., MaaHranos M.M. TennoBoe paclumpeHue n knHe-
Tnyeckne koapdumymneHTbl kpuctannos // XypHan dusmnkm n xumun TBepaoro tena (Thermal Expansion and Kinetic
Coefficients of Crystals//J. Phys. and Chem. Solids), 2007. 1713— 1720 c.

UuncTtskoB B.C. KpaTkuii cnpaBOYHMK NO TEN/IOTEXHUYECKUM M3MepeHnsM. M.: DHeproaTtommsgar, 1990. 320 c.
Hosukosa C./. Tennosoe pacluvpeHve TBepabix Ten. M.: Hayka, 1974. 291 c.; YucTtakos B.C. KpaTkuii cnpaBoYHUK
Nno TenJ0TeEXHNYECKUM n3mepeHuam. M.: DHeproarommsgar, 1990. 320 c.

NbBoBCknii E.H. Ctatuctuyeckme metofdbl NOCTPOEHUA aMnmpuyeckux popmyn. M.: Bbicwas wkona. 1982. 224 c.
Ceprees O.A. MeTposiornyeckme OCHOBbI TeN0U3NYeckux nsmepeHunii. M.: CtaHgapTel, 1972. 156 c.

LWmaTtko O.A., YcoB HO.B. DnekTpmyeckme n MarHuTHble CBOWCTBA MeTassioB U cniaBoB // CnpaBo4HUK. Kues: Ha-
yKoBa Aymka, 1987. 582 c.

41



FOCT P 8.940—2017

YAK 6697539/5-536.6:006.354 OKC 17.020

KniwouyeBble cnoBa: cTaHA4apTHbie cnpaBoYHble AaHHble, BellecTBa, maTtepuansl, CBOWCTBA, HeonpeneneHHoCTb

Pepaktop /1 C. 3umunoBsa
TexHuuyeckuii pegaktop B.H. MNpycakosa
KoppekTop O.B. J/lasapeBa
KomnbtoTepHas BepcTka A.H. 3on10TapeBoii

CpaHo B Habop 13.03.2019. TMoanucaHo B nevyaTb 29.04.2019. ®opmat 60x8418. TlapHutypa Apuan.
Yen. ney. n. 5,12.  Yu.-usg. n. 4,83.

MoarotoBneHo Ha OCHOBe 3]'IeKTpOHHO[7I Bepcuu, I'Ipe,CI,OCTaBI'IeHHOI"'I pa3paﬁOT‘-|VIKOM cTaHpapToB

Co3gaHo B eAVHUYHOM ucnonHeHnn ®ryn «CTAHOAPTUH®OPM» gna komnnektosaHuna ®egepanbHoro
WHopMaunoHHOro choHaa cTaHpgapTos, 117418 MockBa, HaxumoBckuii np-T, 4. 31, k. 2.
www.gostinfo.ru  info@ gostinfo.ru


https://www.mosexp.ru#
https://www.mosexp.ru# 
https://files.stroyinf.ru/Index/663/66303.htm

