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Mpegucnosue

1 PASPABOTAH [NaBHbIM Hay4HbIM METPOJIOrMYEeCcKUM LLeHTPoM «CTaHAapTHbIe CrpaBoYHble AaHHble
0 hM3NYECKMX KOHCTaHTax 1 CBOWCTBax BelecTB 1 maTepuanos» (FTHML, «CC[ll»), ®egepansHbiM rocyaap-
CTBEHHbIM GIOKETHBIM yupexAeHnem Haykn «HCTUTYT usnku um. X.M. AMupxaHoBa» [larectaHCcKoro Ha-
y4yHoro ueHtpa PAH (M® AHL, PAH)

2 BHECEH TexHuyeckum Komutetom no ctaHgaptusaumm TK 180 «CTaHAapTHbIe CnpaBoyHble flaHHble
0 hM3MYECKMX KOHCTaHTax 1 CBONCTBaxX BELLECTB U MaTepuanos»

3 YTBEPX/EH U BBEJEH B IENCTBVE Mpukasom ®eaepanLHOro areHTCTBa No TEXHUYECKOMY pe-
ryNMpoBaHunio 1 MeTponoruu oT 22 aekabpsa 2017 r. No 2076-cT

4 BBEJEH BINEPBbIE

5 MEPEN3OAHUE. MapT 2019 r.

MpaBuna NpUMEHEHNsI HAaCTOSILLLEro CTaHAapTa yCTaHoB/EeHbl B CTaTbe 26 defepasbHOro 3akoHa
oT 29 uoHa 2015 r. No 162-93 «O cTaHgapTu3aunm B Poccuiickoin ®egepauun». MHdopmauns 06 13-
MEHEHUAX K HAaCTosILLeMy CTaHAapTy Ny6/Kye TCS B BXXETOA4>10M (M0 COCTOSAHMI0 HAa 1sHBaps TeKyLero
roga) MHOpPMaUVOHHOM ykasaTesne «HauuoHanbHble CTaHAapThi», a ouuManbHbIli TEKCT U3MEHEeHW
M NonpaBoK — B €XeMecsYHOM MH(hOPMaLMOHHOM ykasaTene «HauuoHanbHble cTaHgapThi». B cnyvae
nepecMoTpa (3aMeHbl) UM OTMEHbI HACTOSALLEr0 cCTaHAapTa CooTBeTCTBYyLee yBefoMm/eHe byaeT
ony6/IMKOBaHO B G/mKalilLemM BbINYCKE eXeMeCAYHOro MH(OPMALMOHHOIO yKasaTens «HauuoHanbHble
cTaHgapTbi». CooTBeTCTBYWLWAs MHhopmaLusi, yBeOMEHNE Y TEKCTbl pasMellalnTCca Takke B UH-
chopMaumoHHOli cucTeme obLLEro N0b30BaHNA — Ha oduumansHOM caliTe degepanbHOro areHTcTBa Mo
TEXHNYECKOMY PerysiMpoBaHuio 1 MeTposiorum B ceTn NMHTepHeT (wmv.gost.m)

© CraHgapTvHdopM. odhopmieHne. 2018. 2019

HacToswuit cTaHfapT He MOXeT GbITb MOMIHOCTLIO WU YACTUYHO BOCNPOU3BEEH, TUPAXUPOBaH U pac-
MPOCTPaHEH B Ka4YeCTBe 0hMLMAIbHOTO N3aaHus 6e3 paspelleHnst defepanbHOro areHTCTBa No TeXHUYEeCcKo-
My perysiMpoBaHuio 1 MeTposiorum
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HALULWOHANBbHBWA CTAHOAPT POCCUMNCKOWM OSGELEPALUMN

lFocypapcTBeHHas cucTeMa o6ecnevyeHns eUHCTBA N3MepeHuii

HALVOHA/NbHbIVM CTAHIAPT.
CTAHOAPTHbLIE CMNPABOYHbLIE JAHHBIE

OnTuyeckn npospayHble matepuansl Cala2S4 — La2S3.
TennonpoBogHOCTbL B AnanasoHe Temnepatypbl oT 80 K go 400 K

State system for ensuring the uniformity of measurements. National standard. Standard reference data. Optically
transparent materials based on CalLa2S4 — La2S3. Thermal conductivity in the temperature range from 80 K to 400 K

fata BBegeHns — 2018—03—01

106nacTb NPUMEHEHNS

HacToswuii cTaHAapT pacnpocTpaHaeTcs Ha cTaHJapTHble cnpaBoyHble AgaHHble (CCU) o koadhdmumeHTe
TEN/I0NPOBOAHOCTN ONMTMYECKN MPO3pPayHbIX MaTepuasioB Ha OCHOBe TBepAblX pacTtBopoB Cala2S4 — La2S3
B AnanasoHe Temnepatyp oT 80 K o 400 K. u3amepeHnss KoToporo BbliNoSIHEHbI aB6CONOTHLIM CTaLMOHAPHbIM
MeTOA0M, OCHOBAHHBIM Ha CO3A4aHWUK NIMHEHOro Ten10BOro NOToka Yepes nccnegyemblii obpasew,.

2 HopMaTuBHbIE CChINKN

B HacTosLWem cTaHAapTe UCMoMb30BaHa HOpMaTMBHASA CCblIKa Ha cnegyowmii ctaHaapT:
FOCT 34100.3/ISO/IEC Guide 98-3:2008 HeonpeaeneHHOCTb usmepeHus. Yactb 3. PyKoBOACTBO MO
BbIpaXXEHVI0 HeonpeeneHHOCTH 3MepeHns

NMpuMeyaHue — Tpy NONb30BaHWM HACTOAWMM CTaHAAPTOM Lieniecoo6pasHo NpoBepuTb AelicTBUE CCbl-
JIOYHbIX CTaHAaPTOB B MH(OPMAaLMOHHOM cucTemMe O6LEro Mnosib3oBaHWA — Ha ouLManbHOM cailite defepasibHOro
areHTCTBa MO TEXHUYECKOMY PETY/IMPOBAHNIO Y METPOSIOTMM B CETU VIHTEPHET WK MO EXErofHOMY MHDOPMALVOHHOMY
yKasaresnto «HaunoHaslbHble CTaH4apTbI», KOTOPbIV ONy6/IMKOBaH MO COCTOSIHMIO Ha 1 iHBaps Tekyllero roga, 1 no Bbi-
nycKam eXeMecsiyHOro MHOPMAaLMOHHOIO yKasaTensi «HaumoHanbHble CTaHAapTbl» 3a Tekywwii rog. Ecnu 3ameHeH
CCbINOYHBI CTaHAAPT, Ha KOTOpbI faHa HeaaTMPOBaHHAs CCblIKa, TO PeKOMeHAYeTCs MCMNoNb30BaTb AeliCTBYHOLLYO
BEpPCU1I0 3TOr0 CTaHAapTa C YY4ETOM BCEX BHECEHHbIX B JaHHYH BEPCUIO M3MEHEHUI. ECIM 3aMeHEH CCbIIOYHbIN CTaH-
[apT. Ha KOTOpbI/ faHa AaTMpoBaHHas CCblfka, TO PeKOMeHAYeTCs MCNo/b30BaTb BEPCUIO 3TOr0 CTaHAapTa € yKasaH-
HbIM BbIlle FOAOM YTBEPXAEHUSI (MPUHATUS). ECNv Nocne yTBEPXKAEHUS HACTOSILLEro ctaHgapTa B CCbIOYHbIA CTaH-
[apT. Ha KOTOPbIii AaHa AaTUpOBaHHAasA CCblsika, BHECEHO M3MeHeHWe, 3aTparvBatollee MosioxkeHne, Ha KOoTopoe AaHa
CCblI/fIKa, TO 3TO MOMIOXEHNE PEKOMEHAYETCSl NPUMEHATbL 6e3 yyeTa JaHHOro M3MeHEeHUsi. ECnn CCbINoYHbIV cTaHaapT
OTMeHeH 6e3 3aMeHbl, TO MOJIOXEHVE, B KOTOPOM flaHa CCbIJIKAa Ha Hero, peKoMeHAyeTcs NMPUMEHATb B YacTu, He 3a-
TparvBatoLLeil 3Ty CCbUIKyY.

3 O603Ha4YeHusn

B HacTosAWem cTaHfapTe NpUMeHeHb! criefytoLne 0603HavYeHns:

K — KO3(hhULMEHT TEeNI0NpPoOBOAHOCTU. BT mm'1l K*1;

OK— CyMMapHasi NorpeLlHoCTb n3MepeHns koadhuumneHTa TennonpoBogHOCTU. BT em '1eK-1;
K9« — 3Ha4YeHns KoadpuumneHTa TeNN0NPOBOAHOCTH, NOYYEHHbIE B 3KCNepuMeHTe. BT em-1+K-1;

M3paHue odmymanbHoe
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Kpacy — 3HayeHuns KoadhuumeHTa TensonpoBoAHOCTU, pacCunTaHHble No anfnpoKCMMaLNOHHbIM ypaB-
HeHnaM. BT M-’ «K*1,

K, % — OTHOCUTE/IbHOE OTK/IOHEHVEe 3HaveHnli koadhhuLeHTa TenI0NPOBOAHOCTU, PACCHUTAHHBIX MO
annpoKCUMaLNOHHbIM YPaBHEHNAM, OT 3KCMEePUMEHTa IbHbIX JaHHbIX:

T— Temnepartypa. K.

4 0O6Wwmre NonoxeHns

4.1 OnTnyeckas Npo3payvHoOCTb B 4/IMHHOBOIHOBOW 061acTn nHdpakpacHoro cnektpa CalLa2S4 n Teep-
AblX pacTBopoB Cala2S4 — La2S3. a Takke UX BbICOKas TepMuyeckasi, MexaHuyeckass u apo3uniiHast CcToi-
KOCTb NMO3BOJIAIT UCNOMNb30BaTh UX B KAYeCTBE OKOH B NPOMbILLIIEHHON aBTOMAaTWKe, acTPOHOMUYECKUX WC-
cnefoBaHUAX. Ha MeTeoCnyTHMKaX, B MOPCKMX, BO3AYLUHbIX TPAHCMOPTHbIX cpeacTaax [1], {2].

[Ona nonyyeHns nonukpuctannoB cuctembl Cal_a2S4 — L a ™ 13 MOPOLUKOB UCMOJb3YHT MEeTof ro-
pAYero pekpucTanmaaluMoHHoro npeccoanus [3]. MNMpeccoBaHne NPoOBOAMTCA B BakyyMHOW npecc-neyv npu
Temnepartype - 1600 K. yaenbHom gaeneHun 200 MMa. Bpems BblAepXKkn nog aasneHnem — 40 MuH. 3aTem
ob6pasubl 0OTXMratoT B NOToke cynbuanpyowmnx rasos (H2S n CS2) npu Temnepatype 1270 K B TeyeHue 2 u.
B pesynbTarte nosyvalotcs naoTHbIE Y NPO3payHble NOAVKPUCTaI/IMYeckne obpastbl Co cpefHUM pasMepom
3epeH 4—6 MKM. YMeHbLUeHne cpeHero pasmepa 3epHa no CpaBHEHUIO C UCXOAHbIM MOPOLLKOM 06bACHSAETCA
npoTekaHWeMm NpoLLeccoB NEPBUYHON pekpucTaninsaLmmn B nopoLukax, NoABEPrHyThIX NaacTuyeckon gedop-
mauuv BO Bpems npeccoBaHus. CoctaB COeANHEHUI KOHTPONMPYeTCA No AaHHbIM ra3oxpomartorpadmyeckoro
[4] v xumnyeckoro aHanu3os. Mo pesynbTaTam peHTreHoa3oBoro aHasim3a Bce NoslyyYeHHble Takum MeToAoM
coefvHeHns cuctemsl Cala2S4— La2S3oaHodhasHbl U MMeT Kybuueckyto cTpykTypy Tuna Th3P4.0 uuctoTte
06pa3LoB CBUAETENLCTBYET U BbICOKAA NPO3PAaYHOCTb NOJTyYeHHbIX MaTtepuanos CalLa2S4 — La2S3, koTopble
MMEIOT NOoYTK Ty e NPOo3payHOCTb, YTO U MOHOKpUCTaNInYeckne obpasLibl COOTBETCTBYIOLLEr0 cocTaBa.

4.2 Vi3mepeHuns koahduumeHTa TennonpoBoAHOCTN 06pasLioB BbINOMHAT abCOMOTHLIM CTaLMOHAPHbIM
MeTO[OM, OCHOBaHHbLIM Ha CO34aHuy NIMHEHOro TeMnI0BOro NOTOKa Yepes nccnedyemblii obpasel,. SKkcnepumeH-
TaslbHasa yCTaHOBKa NpefcTasnseT coboil MoANMULMPOBaHHbIV BapuaHT HU3KOTEMMEPATYPHOIR aKCnepuMeHTas b-
HOIA YCTaHOBKM, OMMcaHne KOTOpoi npuBeaeHo B [5]. [6] v [7] kak ycTaHOBKM, MO3BOMSIOLLE/ NoyyaTb HafexXHble
3KCNepUMeHTasIbHbIe faHHble 0 Ko3adduLmMeHTe TenonposogHocTU. B [8] npusefeHbl NpyHUMNasibHas cxema
YCTaHOBKV, METoAUKa MPOBEeAEHNS U3MEPeHWin N pacyeTHble hopMysibl. B 37O ycTaHOBKE M3MepeHus Tenso-
NPOBOAHOCTY NPOBOAAT MO aHaI0rUN C U3MEPEHUAMU 3NEKTPUYECKOTO COMPOTUBNEHNS NOTEHLMOMETPUYECKNM
MeTOZOM, YTO UCK/TI0YAeT HeOBXOAMMOCTb yyHeTa KOHTaKTHbIX TEMI0BbIX COMPOTUBAEHUIA Mexay obpasuamu, Ha-
rpesatesieM n xonoguibHukamu. CymMMapHas MOrpellHoCTb pesy/bTaToB M3MEPEHW Ha aKCnepuMeHTasIbHOW
ycTaHOBKe B Anana3oHe Temnepatyp oT 80 K go 400 K ¢ y4eTOM NOrpeLiHocTein n3MepeHns MOLLHOCTM Harpesa-
Tens. usnyyeHus ¢ 6OKOBbLIX MOBEPXHOCTeN 06pa3LoB 1 HarpesaTesns, 0TToka unv noAsoAa Ternna no nposojam,
MOrpeLLIHOCTEN 3MepeHns reoMeTpuyeckmx pasmepos 06pasLoB, TeMnepaTypbl TepMonapamu coctasasieT oT
2 % f0 4 % B 3aBUCUMMOCTU OT 06/1aCTM TemnepaTyp, reoOMeTpUYecKUX pasmepoB UccnedyembiX 06pasLoB 1 nx
TennonpoBoAHoCTU. PacyeT norpeluHocTe nposoasat no FOCT 34100.3.

4.3 Tabnuubl 1—5, B kOTOpbIX NpuBegeHbl CCL. pa3paboTaHbl HA OCHOBE pPe3y/ibTaToB 3KCMEePUMEHTasIbHO-
ro uccnefoBaHus KoapduLmeHTa TensoNPoBOAHOCTM TBEPAbIX pacTBOPOB cucTeMbl Cala2S4 — La2S3([8]—[14].

MonyyeHHble pe3ynbTatbl 0606LLeHbl 1 annpPOKCUMUPOBaHbI NOIMHOMAaMKN TpeTbeil CTeNeHn No MeTony
HaMMeHbLINX KBaapaToB. Hmke npeacTaBneHbl aHaMTUYeckme 3aBMCMMOCTY, annpoKCUMuUpyoLwme AaHHble
0 Ko3(hhuLMeHTe TeNnI0NPOBOAHOCTN KaX40ro marepuana:

Cala254:

K =7.379127 - 0.04787- I +0,0001139 7*- 1,4 m10~7 ml™*. 1)
0.6 La2S3- 0.4 CasS:

K= 6.224417-0.0375064 - 7%+ 0.000105379 « 7* -1.03971 « 10"7*P. )
0.7 La2S3- 0,3 +CaS:

K =5.488967 - 0,03333 «T+9,71 «10'5 7*- 99+10e P. 3)
0.8 La2S3- 0,2 +CaS:

K =4,837469 - 0.02894 mT +8.6*10's-P - 99«0 'a*P. 4)
0.9 La2S3— 0.1 CaS:

K =4.857008 - 0.02792 «7 +7.73 105 P - 7,610 e P. (5)
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CTaHAapTHble crnpaBOYHble faHHble 0 Ko3dhuLMeHTe TennonpoBOAHOCTU coeanHeHuin Cala2S4;
0.6 La2S3- 0.4 «CaS; 0.7 La2S3- 0.3 mCaS; 0.8 La2S3- 0.2 mCaS: 0.9 La2S3- 0.1 mCaS B gnanasoHe
TemnepaTyp oT 80 K go 400 K. paccuntaHHble no ypasHeHnsam (1)—(5) npu uenbix 3Ha4eHUAx TemnepaTtypel,
1 abCOMIOTHbIE 3HAYEHWSI CYMMapHOI NOTPeLLHOCTM Ux onpeaenenns (Ax) npeacrasneHsl B Tabnuuyax 1—>5.

Ta6nuuya 1— CraHgapTHble cnpaBoYHble JaHHbIE O TennonpoBogHocT Cala2s4

K Br MK K-1 Br n\l/|1x1 K1 rK Br MK—."K—l Br g
80 4.36 0.087 245 1.92 0.047
85 4.22 0,084 250 1.89 0,047
90 4.09 0.082 255 1.87 0.048
95 3.96 0.079 260 1.85 0.048
100 3.84 0.077 265 1.83 0,048
105 3.72 0.074 270 1.81 0.049
110 3.60 0.072 275 1.79 0.049
115 3.49 0.070 280 1.78 0.050
120 3.39 0.068 285 1.76 0.050
125 3.29 0.066 290 175 0.051
130 3.19 0.064 295 174 0.051
135 3,10 0.062 300 172 0.052
140 301 0.060 305 171 0,052
145 2.92 0.058 310 1.70 0,053
150 2.84 0.057 315 1.69 0.053
155 2.77 0.055 320 1.68 0.054
160 2.70 0.054 325 1.67 0.054
165 2.63 0.053 330 1.66 0.055
170 2.56 0.051 335 1.65 0.055
175 2.50 0.050 340 1.64 0.056
180 2.44 0.049 345 1.63 0.056
185 2.38 0.048 350 1.62 0.057
190 2.33 0.047 355 161 0,057
195 2,28 0.046 360 1.60 0,058
200 2.23 0.045 365 1.59 0.058
205 2.19 0.045 370 157 0.058
210 2.14 0.045 375 1.56 0.058
215 211 0.045 380 155 0.059
220 2.07 0.046 385 153 0.059
225 2.03 0.046 390 151 0.059
230 2.00 0.046 395 1.50 0.059
235 1.97 0.046 400 1.48 0,059
240 1.94 0.047 405 1.46 0,059
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Tabnuua 2 — CraHAapTHble CNpaBOYHbIe faHHble O TernsI0NPOBOAHOCTM TBepAoro pacteopa 0.6 «LanSj - 0.4 «CaS

rK o biLekr o K Br -’ eK-1 Br w{ K1
80 3.84 0.077 245 1.83 0.045
85 3.73 0.075 250 181 0.045
90 3.63 0.073 255 1.79 0.046
95 352 0.070 260 1.77 0.046
100 3.42 0,068 265 175 0.046
105 3.33 0.067 270 1.73 0.047
110 3.24 0.065 275 172 0.047
115 3.15 0.063 280 1.70 0.048
120 3.06 0.061 285 1.69 0.048
125 2.98 0.060 290 1.67 0.048
130 2.90 0.058 295 1.66 0.049
135 2.83 0.057 300 1.65 0.050
140 2.75 0.055 305 164 0.050
145 2.68 0.054 310 1.63 0.050
150 2.62 0.052 315 1.62 0.051
155 2.56 0.051 320 161 0.052
160 2.50 0.050 325 1.60 0.052
165 2.44 0.049 330 159 0.052
170 2.38 0.048 335 1.58 0.053
175 2.33 0.047 340 1.57 0.053
180 2.28 0.046 345 1.56 0.054
185 2.23 0.045 350 155 0.054
190 219 0.044 355 154 0.055
195 215 0.043 360 153 0.055
200 211 0.042 365 1.52 0.056
205 2.07 0.042 370 151 0.056
210 2.03 0.043 375 1.50 0.056
215 2.00 0.043 380 1.48 0.056
220 1.97 0.043 385 1.47 0.057
225 1.94 0.044 390 1.46 0.057
230 191 0.044 395 1.44 0.057
235 1.88 0.044 400 1.43 0.057
240 1.86 0.045 405 141 0.057
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Tab6bnnuya 3 — CraHAapTHble CNpaBOYHble JaHHbIe O TEMN0NPOBOAHOCTU TBepAoro pacteopa 0,7 - La2S3- 0,3 « CaS

80

85

90

95

100

105

110

115

120

125

130

135

140

145

150

155

160

165

170

175

180

185

190

195

200

205

210

215

220

225

230

235

240

Br m-1 K-1
3,39
3,30
3,20
311
3,03
2.94
2,87

2.79

2.58
2.52

2.45

2.34
2.29

2,24

1.98
1.95
1.92
1.89
1.86
1.83
1.80
1.78
1.76
1.74

1.72

Br

X,
-K-1

0.068
0.066
0.064
0.062
0.061
0.059
0.057
0.056
0.054
0.053
0.052
0.050
0.049
0.048
0.047
0.046
0.045
0.044
0.043
0.042
0.041
0.040
0.040
0.039
0.038
0.039
0.039
0.039
0.040
0.040
0.040
0.041

0.041

rK

245

250

255

260

265

270

275

280

285

290

295

300

305

310

320

325

330

335

340

345

350

355

360

365

370

375

380

385

390

395

400

405

K.
Br m"1sK™

1.70
1.68
1.67
1.65
1.64
1.62
161
1.60
1.59
1.58
1.57
1.56
1.56

1.55

1.53
1.52
1.52
151
1.50
1.49
1.49
1.48
1.47
1.46
1.45
1.44
1.43
1.42
1.40
1.39
1.38

1.36

JK.

8T M-* K-’
0.042
0,042
0,043
0.043
0,044
0.044
0,044
0.045
0.045
0,046
0,046
0.047
0.048
0.048
0.048
0.049
0.049
0,050
0.051
0.051
0.051
0.052
0,052
0,053
0.053
0.054
0.054
0.054
0.055
0.055
0.055
0.055

0.055
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Tabnuua 4 — CraHAapTHble CNpaBOYHbIe faHHble O TernsIoNPOBOAHOCTM TBepAoro pacteopa 0,8 «LanSj - 0,2 «CaS

K. ax. K

T-K BT e M .l-K"l BT Mm'<-K"1 r-K 9—.' < BT ISHF *K'1
80 3.02 0.060 245 1.54 0.038
85 2.94 0.059 250 1.52 0.038
90 2.86 0.057 255 1.50 0.038
95 2.78 0.056 260 1.48 0.038
100 271 0.054 265 1.47 0.039
105 2.64 0.053 270 1.46 0.039
110 2.57 0.052 275 1.44 0.040
115 2.50 0.050 280 1.43 0.040
120 2.44 0.049 285 141 0.040
125 2.38 0.048 290 1.40 0.041
130 2.32 0.046 295 1.39 0.041
135 2.27 0.045 300 1.37 0.041
140 221 0.044 305 1.36 0.042
145 2.16 0.043 310 1.35 0.042
150 2.12 0,042 315 1.34 0.042
155 2.07 0.041 320 1.32 0.042
160 2.03 0.041 325 131 0.043
165 1.98 0.040 330 1.30 0.043
170 1.94 0.039 335 1,28 0.043
175 191 0.038 340 1.27 0.043
180 1.87 0.037 345 1,26 0.043
185 1.84 0.037 350 1.24 0.043
190 1.80 0.036 355 1,22 0.043
195 1.77 0.035 360 121 0.043
200 1.74 0.035 365 1.19 0.043
205 171 0.035 370 117 0.043
210 1.69 0.035 375 1.16 0.043
215 1.66 0.036 380 1.14 0.043
220 1.64 0,036 385 112 0.043
225 1.62 0.036 390 1.09 0.042
230 1.59 0.037 395 1.07 0.042
235 157 0.037 400 1.05 0.042
240 1.55 0.037 405 1.02 0.041
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Tabnnuya 5 — CraHAapTHble CNpaBOYHble JaHHbIe O TEN/IONPOBOAHOCTM TBepAoro pacteopa 0.9 - La2S3- 0.1 «CaS

80

85

90

95

100

105

110

115

120

125

130

135

140

145

150

155

160

165

170

175

180

185

190

195

200

205

210

215

220

225

230

235

240

Br m-1 K-1
3.08
3.00

291

2.76
2.69
2.62
2.55
2.49
2.43
2.37
231

2,25

2.15
2.10
2.06
2.01
1.97
1.93
1.89
1.85
1.82
1.79
1.75
1.72
1.70
1.67
1.64
1.62
1.60
1.57

1.55

Br

X,
-K-1

0.062
0.060
0.058
0.057
0.055
0.054
0.053
0.051
0.050
0.048
0.047
0.046
0.045
0.044
0.043
0.042
0.041
0.040
0.039
0.039
0.038
0.037
0.036
0.036
0.035
0.035
0.036
0.036
0.036
0.036
0.037
0.037

0.037

rK

245

250

255

260

265

270

275

280

285

290

295

300

305

310

320

325

330

335

340

345

350

355

360

365

370

375

380

385

390

395

400

405

K.
Br m"1sK™

1.53
1.52
1.50
1.48
1.47
1.45
1.44
1.42
141
1.40
1.39
1.38
1.36

1.35

1.33
1.32
131
1.30
1.29
1.28
1.27
1.26

1.25

1.23

1.22

1.19
1.18
1.17

1.15

JK.
8T M-* K-’

0.037
0,038
0,038
0,038
0,039
0.039
0,040
0,040
0,040
0,041
0.041
0.041
0,041
0,042
0,042
0.043
0.043
0,044
0.044
0.044
0.044
0,045
0,045
0,045
0,046
0.046
0.046
0.046
0.046
0,046
0.047
0.047

0.047
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MpunoxeHue A
(cnpaBoyHoE)

OTK/IOHEeHNA QKCNEepMMeEHTasIbHbIX AiaHHbIX O TEN/I0ONPOBOAHOCTH
ONTUYECKM Npo3payHbiX KpUCTanaoB OT paCcCYMTaHHbIX NO ypaBHEHUAM

A.1 B tabnuuax A.1—A.5 npuBeAeHbl OTK/IOHEHNSA UCXOAHbIX IKCNEPUMEHTa/TbHbIX AaHHbIX Kakcn 0 koadydmupeHTe
TEN0NPOBOAHOCTU OT 3HAYEHW paccunTaHHbIX no ypasHeHuam (1)—(5). %:

&r = *,,C0 ~ e 100, (A1)

awn

Ta6bnunua Al — OTKNOHEHME 3KCMEPUMEHTa/IbHbIX AaHHbIX O TensI0NpoBOAHOCTU kpucTasina Cala”rSj oT paccuntaH-
HbIX NO ypaBHeHuto (1)

r K *9*C X pocw#
Br m-1 K-1 Br m-" K-1
81.04 4.39 4.335 1.25
82.32 4.34 4.300 0.92
85.84 4.25 4.203 1,10
86.77 4.20 4177 0.55
90.24 4.03 4.085 -1.37
91.94 4.02 4.040 -0.50
95.94 3.98 3.939 1.03
97.42 3.85 3.902 -1.35
101.06 3.82 3.812 0.21
102.88 3.76 3.769 -0.24
108.63 3.58 3.635 -1.54
117,33 341 3.445 -1.03
123.27 3.31 3.322 -0.36
129.35 3.17 3.204 -1.07
141.57 2.95 2.983 -1.12
148.18 2.86 2.874 -0.49
153.73 2.78 2.788 -0.29
162.33 2.67 2.663 0.26
168.37 2.59 2.581 0.35
176.78 2.50 2.476 0.95
184.35 241 2.389 0.87
187.46 2.38 2.356 1.01
192.32 2.30 2.306 -0.26
197.57 2.24 2.254 -0.62
202.88 2.22 2.206 0.63
208,06 2.18 2.161 0.87
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OkOoH4aHve Tabnuupl A. 1

T. K faw! 5* %
Br m-1 K-1 Br m-' K-

224.22 2.06 2.040 0.97
230.21 2.01 2.001 0.45
237.73 1.97 1.956 0.71
24591 1,93 1.913 0.88
253.87 1.89 1.875 0.79
261.27 1.85 1.843 0.38
266.06 1.83 1.825 0.27
272.27 1.80 1.803 -0.17
281.22 1.80 1,774 1.44
290.36 1.77 1,748 1.24
297.18 1,71 1,730 -1.17
298.74 1.72 1.727 -0.41
302.25 1,72 1,718 0.12
302.40 1.71 1.718 -0.47
306.76 1,69 1.708 -1.06
312,22 1.68 1.696 -0.95
312.40 1.69 1.696 -0.35
316.59 1.69 1.687 0.18
317.58 1.68 1.685 -0.30
325.00 1,66 1.670 -0.60
337.23 1.63 1.646 -0.98
349.13 1.60 1.622 -1.38
358,20 1.59 1.602 -0.75
370.43 1.56 1.573 -0.83
377.24 1.55 1.554 -0.26
381.30 1.56 1.542 1.15
384,91 1.55 1.531 1.23
388.80 1.53 1.518 0.78
392.86 1.52 1.504 1.05

Tab6nunua A.2 — OTKIOHEHME IKCMEePUMEHTASIbHBIX AaHHbIX O TENN0NPOBOAHOCTN KpucTanna 0.6 « La2S3- 0.4 «CaS
OT paccuuTaHHbIX MO ypaBHEHMIO (2)

; X%
TK Br m- K-1 Br m-1 K+l ’
83.00 3.81 3.778 0.84
88.10 3.70 3.667 0.89
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MpopgomkeHve Tabnuupl A.2

K Br m-1 K- Br I\ﬁK"l Er.%
93.76 3.57 3.548 0.62
99.66 3.41 3.430 -0.59
105.29 3.29 3.322 -0.97
116.70 3.08 3117 112
120.94 3.03 3.046 -0.53
126.69 2.93 2.953 -0.78
128.25 2.92 2.928 -0.27
135,57 2.82 2.817 011
146.42 2.69 2.666 0.89
153.99 2.54 2.568 -1.10
165.83 2.45 2.428 0.90
177.25 2.33 2.308 0.94
180.44 2.26 2,277 -0.75
185.90 2.22 2.226 -0.27
191.78 2.16 2174 -0.65
196.67 213 2.133 -0.14
204.60 2.07 2071 -0.05
209.97 2.04 2.033 0.34
215.98 2.00 1.992 0.40
222.73 1.97 1.950 1.02
231.24 1.92 1.901 0.99
244.03 1.85 1.836 0.76
246.49 1.82 1.825 -0.27
252.48 181 1.800 0.55
256.59 1.79 1,782 0.45
261.54 1,77 1763 0.40
266.09 1.75 1,747 0.17
278.60 1.70 1.706 -0.35
289.19 1.66 1.676 -0.96
297.61 1.67 1.655 0.90
302.60 1.64 1.643 -0.18
308.46 1.63 1.630 -0.00
313.02 1,62 1621 -0.06
318.16 1.63 1.610 1.23

10
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OkoHuaHne Tabnmupl A.2

Ik ‘aw! A4 5% %
Br m-1 K°L Br m- K-

324.11 150 1,598 -0.50
335.43 1,56 1.576 -1.02
348.83 153 1551 -1.37
352.81 1,53 1543 -0.85
355.35 152 1.538 1,18
359.03 1.52 1,530 -0.66
364.65 151 1519 -0.60
371.50 1,50 1.504 -0.27
377.44 1.49 1.490 0.00
380.56 1.49 1.482 0.54
384.02 1.48 1.474 0.40
398.20 1.45 1.434 1.10
401.22 1.44 1.426 0.97

Tabnnuya A.3 — OTKIIOHEHME 3KCMEPUMEHTa/TbHbIX AaHHbIX O TensIoNpoBOAHOCTM kpucTanna 0.7 < La2S: - 0,3 «CaS
OT paccunTaHHbIX Mo ypaBHeHUto (3)

fx Br m-1:K*1 Bram-1 K-1 ox %
82.49 3,37 3.345 0.74
84.86 3.33 3.299 0.93
88,21 3.23 3.237 0,22
92.75 3.17 3.154 0.50
96.70 3,04 3.085 -1.48
100.20 2.99 3.025 117
104.04 2.93 2.961 -1.06
117.14 2.74 2.758 -0.66
126.00 2.62 2.633 -0.51
133,21 2.54 2.539 0.04
142.43 2.44 2.426 0.57
149.98 2.34 2,341 0.04
155.16 2.30 2.286 0.61
162.13 2.23 2.217 0.58
170.65 2.13 2.138 -0.38
181.41 2.05 2.048 0.10
188.23 2.01 1.997 0.65
194,79 1,05 1.951 -0.05

1n
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OkoHYaHve TabmyblA.3

K *<n. ) AC%
BT-n-1 K" Bi M-1+K-1
202.51 1.88 1.901 -1.12
207.89 1.87 1.869 0.05
212.53 1.85 1.843 0.38
217.90 1.82 1.815 0.27
222.24 1.82 1.793 1.48
230.14 1.76 1.758 0.11
238.99 1.72 1.722 -0.12
246.01 1.69 1,696 -0.36
253,10 1.67 1.673 -0.18
259.26 1.65 1,654 -0.24
266,68 1.64 1.634 0.37
277,11 161 1.609 0,06
288.13 1.58 1,585 -0.32
300.38 1.57 1.563 0.44
306.72 1.55 1,553 -0.19
310.10 1.53 1.547 -1.11
313.60 1.56 1.542 1.15
316.35 1,55 1.537 0.84
323.80 1.54 1.526 0.91
331.52 1.50 1.515 -1.00
344.42 1.48 1.495 -1.01
359.61 1.46 1.470 -0.68
368.93 1.44 1.453 -0.90
377.48 1.42 1.435 -1.06
380.96 1.42 1,427 -0.49
385.22 141 1.417 -0.49
389.50 1.42 1.406 0.99
393.42 141 1.395 1.06
397.26 1.39 1.385 0.36
401.93 1.38 1.371 0.65

Tabnunua A.4 — OTKIOHEHME 3KCMEPUMEHTA/IbHbIX AaHHbIX O TensIoNpPoBoAHOCTU KpucTasina 0.8 « La-jSj- 0.2 < CaS
OT pacCUYUTaHHbIX MO ypaBHeHUIO (4)

rK 5«1.%
Br m-1 K-1 Br m*leK-1

80.38 3.03 3.018 0.40

12
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MpogomkeHne Tabnmubl A 4

.
K Br e K-l Br k"L K™ &x %
83.02 2.99 2.974 0.54
87,26 2.93 2.905 0.85
91.28 2.83 2.841 -0.39
96,19 2.76 2.766 -0.22
101.04 2.68 2.695 -0.56
107,46 2.60 2.605 -0.19
116,01 2.48 2.492 -0.48
123,38 2.40 2.400 -0.00
130.87 231 2.313 0.13
138.83 2,24 2227 0.58
141.33 2.20 2.201 -0.04
144,06 217 2.174 -0.18
151.30 2.09 2.104 -0.67
162.32 2.00 2.006 -0.30
169.90 1.93 1.945 -0.78
175.82 1.88 1.900 -1.06
184.38 1.83 1.839 -0.49
187.62 1.80 1.818 -1.00
19331 1,78 1.782 -0.11
197.84 1.74 1.755 -0.86
202.54 1.73 1.728 0,11
208,44 1.70 1.696 0.24
214,46 1.69 1.665 1.48
219.92 1.64 1.639 0.06
225.62 1.64 1613 1.64
23252 1.60 1.584 1.00
237,81 157 1.563 0.44
240.20 156 1.554 0.38
245.12 1.54 1535 0.32
255.33 151 1.500 0.66
258.26 1.50 1.491 0.60
261.18 1.49 1.482 0.54
266.38 1,48 1.466 0.95
271,87 1.46 1.450 0.68
274.49 1,45 1.442 0.55

13
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OkOoH4YaHue Tabnmupl A.4

Ta6nuuya A.5 — OTKIOHeHMe 3KCNeprMeHTasIbHbIX AaHHbIX O TenonpoBOAHOCTU KpucTania 0,9 ¢
OT paccUuTaHHbIX Mo ypasHeHuto (5)

14

r.K

279,73
286,79
297,26
300.11
304,70
309,71
314,21
319,25
325,67
330,38
341.83
348,23
354.90
357.67
362.38
373.83
378,33
381.86
385,70
389.68
393,73
402.23

7.K

80,23
81,17
84,25
86,81
93.73
97,72
107,20
109,23
114.60

Br m-' «K"1
1.44
141
1.39
1.36
1.35
1.33
1.34
1.33
1.29

1.25
1.23
1.21
1.20
1.19
1.16
1.14
1.15
1.13
1.10
1.08
1.05

Jodar
Br m-1eK1

3,08
3,05
3,01
2.96
2.85
2.79
2,67
2,64
2,56

Br m-1+K-1
1.428
1.409
1.381
1.374
1.362
1.350
1.338
1.326
1.309
1.297
1.265
1.246
1.226
1.217
1.201
1.161
1.143
1.129
1,113
1.096
1.078

1.037

Pac
Bram-' K-l
3,075
3,059
3,008
2,966
2,856
2,796
2,658
2,630
2,558

VK%

0,83
0,07
0,65
-1.18
-0.89
-1,50
0,15
0,30
-1.47
-0.54
-1.20
-1,30
-1,32

-1.42

Lan-j- 0,1 -CaS

&K.%

0.16
-0.30
0,07
-0.20
-0.21
-0.22
0.45
0.38
0.07
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MpogomkeHne TabnmubliA.5

r.K ‘aw! KHLM X %
Br m-1 K-1 Br m-'" K-’

119.12 2.49 2.499 -0.36
121,37 2.48 2471 0.36
128.22 2.40 2.387 0.57
135.12 2.30 2.308 -0.30
147.22 2.18 2.178 0.09
154.63 211 2.106 0.19
161,73 2,05 2.040 0.49
171,31 1.97 1.959 0.56
178.00 1.90 1.906 -0.32
186.32 1.64 1.845 -0.27
196.62 1.76 1,775 -0.85
200.84 1.75 1.749 0.06
204.51 171 1,727 -0.99
208.91 1.69 1.702 -0.72
212.45 1.67 1.682 -0.72
216.07 1.66 1.663 -0.18
220.86 1.64 1.638 0.12
234.30 1.58 1.576 0.25
241.23 1.54 1.548 -0.52
246,17 1.52 1.529 -0.59
252.25 151 1.507 0.20
258.81 1.49 1.485 0.27
263,37 1.47 1,470 0.00
271.72 1.45 1.445 0.34
277.87 1.44 1.428 0.83
285.72 1.42 1.408 0.82
291.53 1.41 1,395 1.06
293.06 141 1.391 1.35
297.75 1.39 1.380 0.72
306.20 1.37 1.362 0.58
313,23 1.35 1.348 0.15
320.93 1.34 1.333 0.52
328.19 1,32 1,319 0.08
335,60 1.29 1.306 -1.24

15
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OkoH4YaHue Tabnmupl A.5

K Br m-1 K- Br m-1 K"1 br.%
341,12 1,28 1,295 -1.17
348.72 1.27 1,281 -0.87
357,37 1.25 1,265 -1.20
365.22 1.24 1,249 -0.72
374.19 1.22 1,230 -0.82
382,63 1.21 1211 -0.08
389,78 1,20 1,194 0.50
392,63 1,19 1,187 0.25
399.32 1.18 1,169 0.93
401,15 1.17 1,164 0.51

M3 Tabnuy A.1—A.5 crnegyeT, YTO OTK/IOHEHUSI UCXOAHbIX 3KCMepUMEHTa/IbHbIX AaHHbIX 0 KoathdhuLmeHTe

TEN/IONPOBOAHOCTY OT 3HAYEHWiA K . . PACCUMTAHHbIX MO ypaBHEHUAM (1)—<5), He MPeBbIWAOT 2 %, YTO COCTaB/sieT
3HayeHune, MeHbllee CYMMapHOM NOrpeLHOCTY SKCrepUMeHTa.

16
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