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Hecobniogenne crangapra npecnefyercs No 3aKoHy

Hacrossmini €raHpapT ycTaHaBJHBaeT MeETOJ OINpejeseHHs] TeMIle-
paTypHOro ko3dduuueHta JuHedHoro pacwunpenuss (mpajtee TKJIP)
CTEKJa HHXe HHTepBaJda TpaHchopMalUH (CTEKJOBAHUS) H CTEKJIO-
KpPUCTaJIJIMUeCKHX MaTepHaJJoB B auanaszoHe Temnepatryp 20—900 °C.

Cranaapt coorBerctByer CT C3IB 1570—79 B yacTH CHAHKATHOIO
CTEKJa U CTEKJOKPHUCTAJNJIHUUECKHX MaTEPHAJIOB.

CYILHOCTh METOJa 3aKJKyaeTcsl B H3MepPEeHHH H3MeHeHHs] AJHHBI
obpasna, H3rOTOBJEHHOrO H3 HEOPraHHYeCKOro CTeKJa HJAH CTEeKJO-
KPUCTAJNJHYECKOrQ MaTepuaJa, Npu M3MEHEeHUH ero Temiepatyphl.

1. METOJ] OTEOPA OEPA3L,OB

[.I. O0pasubl AJsi HCOBITAHHA AOJXKHLI HMeTb (HOPMYy UHMJIHHIAPA
aauHoil (00x=2) mMm u aumamerpom (4,0+=0,4) mMm. B 3aBHCHUMOCTH OT
KOHCTPYKIHH auaaTtomerpa u 3Haveduss TKJIP obpasua ponyckarwrcs
Apyrue opmel, AJHHA U AHaMeTp oOpasua.

1.2, O06pasunl M3 CTekJa Nepel HCObITAHHEM OTKHraloT B TCYEHHE
30 mun npu Temneparype Ha 20—30°C, npeBnmampliel TeMueparypy
TpaHchopMauud. 3aTeM OXJAaKAAKT C NOCTOAHHOH CKOPOCThIO, HE Ipe-
Boimatouieir 3°C-Mmun—!, Ha 100°C HHXKe 3TOH TemIlepaTyphl; MOC/e
yero BO3MOXKHO OxJaxKaeHHe ob6pasua ¢ O0JIblIed CKOPOCThIO C YYETOM
€ro TePMOCTOHKOCTH.

1.3. Ilocae tepmuveckord o6paboTKH TOpUB oOOpasua WAHPYIOT,
yTOOB OHH OBIJAH NEPNEHAUKYAADPHB OCH oOpaslia.

M3paune oMumanbHoe lMepeneyatka BocnpelyeHa

© WUaparenbctso cranpaprtos, 1983
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HanHy obpasuoB uaMepsior MHKpoMerpoM mo ['OCT 6507—78 c
norpemHacTso He 6odee (0,02 mwm.

2. AlINMTAPATYPA

2.1. Hasn usmepenns TKJIP npuMmensioT auaatoMeTp, COOTBETCT-
BYIOUIHH CJAeAYIOIIUM TPpeOGOBaHHSIM.

IlunatoMmetp poaxer ofecneuusath uamepenue TKJIP B untepsane
temneparyp 20—900 °C.

Ilorpemnocts u3Mepenuss TKJIP B aunatomerpe (A) He a0JKHa
NPEeBLINATE:

0,2- 10-%K-! B UHTEpBaJe TEMIIECPaTyp 20—300°C m
C20—300== 0+ 10~°K—1;
0,5- 10-6K-! AN HHTEepBAaJa TeMAaepaTyp 100°C H

Cl20—300 =0 10-°K-1.

HaBjieHHe yCTpoOHCTBA JAUJAATOMETPA HJAA H3IMEpPeHHS VIJNHHEHUS
Ha oOpasel He poJxHO npeBbinath 150 klla.

[lorpemrHocTh M3MepeHHs] YVAJHHEHHSI Ha AWJaTOMeTpe He J0JIXKHA
MPEeBbILIATh:

2:10-5 [, MM — npu usmepenuu TKJIP Goapmux 2. 10-8K-1;

4-10-% ], MM —npu usmepenun TKJIP MeHbIINX HJH paBHEIX
2. 105K~

[TorpemwinocTs H3MepeHHsl TeMIepaTyphl Ha AUJATOMETpe He AOJK-
Ha npeBbiath 3 °C.

Pa3HocTh TeMmepaTyp B 30HE PacNojiokeHHs obpasna B NeYd 1o
ero AJiHHe Ha paccrosanuu 50 MM He JoJ2KHaA npeBbaTh o °C.

[l'opsiunili cnma TepMoaneKkTpuyeckoro npeobpasoatenas no I'OCT
6616—74 pacnosnaraior y cepefunsl o0pasiia Ha pacCTOAHUU OKOJAO
0,0 MM OT €ro noBepXHOCTH.

Hasa dcnbitaHuss ofpasna B CTAHOHAPDHOM pexXuMe HarpeBaHHUs
AUNATOMETP A0J2KeH OLiTh YKOMIUIEKTOBAH TepMmoperyasaTopoM. llo-
rpellHOCTL MOAAePXKAHUA HOCTOAHCTBA 3aJaHHOH TeMIepaTyphl He
goJaxHa npesbimath 0,5 °C.

IlameHeHHe MOKa3aHHUsi YCTPOHCTBA MAJs H3MepeHHA YAJHHEHHA B
KBAapUEBOM IHJATOMeTpe (CMelUeHHe HYJAS AUAATOMETpa) HpH Harpe-
BaHHH O0Opasla H3 KBapueBoro crekaa B HHTepBajsie 20—900°C ne
A0JIXKHO OBITh GoJee o103 MM.

[Ipu narpemanuu B uHTepBatge 20—400°C — cmemienne Hysas He
OOJKHO ObITh OoJiee 3- 10— MM.

3. NOATOTOBKA K MCNbLITAHMAM

3.1. Ilepen ucnuTaHusMd o0pa3suoB ONPeAeNAOT NMOTPEITHOCTh H3-
MepeHHs AnJaToMeTpa B HHTepBaJax TeMIleparyp, B KOTOpHX Tpebyer-
cs1 onpeldenaunth 3nauenue TKJ/IP obGpasuos.
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PexuM HarpeBaHHs npH 3TOM JAOJMKEH COOTBETCTBOBATH i, 4.1;
4.2.

3.1.1. IIpoBoasiT u3MepeHnne cMellleHHs HyJsl AuJaToOMeTpa NpH Ha-
rpeBaHHu oOpasua U3 KBapIileBoro cTeksaa B HHTepBase 20—900 °C.

5.1.2. Ilposoast uamepenne TKJIP o6pasnosoit amaatomerpuyec-
KOH Mepbl (H3 MOHOKPHCTAJJIHYECKOTO KOPYHJa WJIH APYroro Martepua-
Ja), aTTeCTOBAHHOH B COOTBETCTBVIOLLEM MOPSIKE.

Hucao cepuit uamepenuss (V) o6pasuosofi mepel B TpeGyeMoM
HHTepBaJe TeMIleparyp JO0JXHO ObITh He MeHee 3.

3.1.3. Ias kaxpno#i cepun namepenuii 3anauenue TKJIP o6pasuosoi
(M)

MEDHl a;; /¢, B HHTepBaJe TeMIepartyp {;—Iy BHIUUCAAIOT N0 dopmyJe
1 A/—A7
CI(M) —_ — - - ] 1

rae Al — yanuHenne o6pasna (mo Moka3aHusiM NPHOGOPA) B HHTEp-
BaJle TeMIeparyp i—Iz, MM;
Al' — cmemenne Hygass AujgaTtoMeTpa B HHTepBaJe TeMIeparyp
ti—1g, MM;
lp — AnuHa o6pas3uoBOd MepH INpPH KOMHATHOH TeMmmepaTtype
(20+=95) °C, MM;
axs — 3HayeHue TKJIP kBapueBoro creksa B HHTepBaJje TeMmepa-
Typ l1—Hos.

3uayenusi cpeadero TKJIP u OTIOCHTENBbHOrO YAJHHEHHS KBaplie-
BOI'0 CTekJsa INpHBeAeHB B TabJua. l.

Has BelyucaeHuss cpeanHero TKJIP kBapuesoro crekja B J0060M
UHTEpBaJe TeMmueparyp I;—if, HeoOXOAMMO DA3HOCTb 3HAUEHUH OTHO-
CHTeJNBHOTO YAJHHEHHA &, —g;,  Da3leJUTh HA COOTBETCTBYIOMIUH HH-
TepBaJl Temnepartyp fe—I;.

3.1.4. Ilo pesyaprataMm KaxKXaoh cepun uUsMepeHdd (i=1...N)
3anoJHAT Tabua. 2 3Haue”HusiMu TKJIP B TpebyeMblX HHTEpBaJax
TeMIeparyp.

Tabaunma 1

]

3HadeHue 3HadeHHe
| T K JIP OTBOCHTeJBHOE TKJP OT:i1oCHUTeAbHO®R
a 106 YAJNHHeHHe « - 106 VIAHHeHHe
Tem?ipgéypa | B HHTégE&JIE | BE;ig't’u‘mﬁ Temgipfé}'pa B HHTEIPBHJIE e =A&ffly-10°
t 20—¢, °C, peane i 20—¢, °C, B e
l l{il 2{]—-ti C K1 I 2 --ri
I — .
20 0 0 450 0,568 244 94
50 0,462 | 13,86 500 0,562 269,76
75 0,477 26,24 550 0,552 292,56
100 l 0,514 41,12 ggg | 8'%%3 gég,ial
150 0,552 71,76 , 42
200 0,567 102,06 700 0,524 306,32
250 0,581 ] 133,63 750 0,512 373,76
300 0,582 162,96 800 0,498 388,44
350 0,582 192,06 900 0,493 433,84
400 0,078 219,64
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3.1.5. B Tpe6GyeMoM nHTEpBase TeMIepaTyp NPOBOAAT OUEHKY MaTe-
MaTHyeckoro oxunganuss 3HaueHud TKJIP BHunCJeHHeM cpexuHero
apH(MeTHYEeCKOr0 OTAEJNBbHBEIX pPe3yJbTATOB H3MepeHHH o ¢opmyse

A 1 Al
A, = ~ Rf; oyt (2)

=]

2 "
3.1.6. Ouenky aucnepcuu S;y_; H3MepeHHH, NOJYYEHHHIX B Tpe-
CyeMOM MHHTEpBaJe TeMileparyp, BHUHCASIOT N0 QopMmyJe

Al A
2 — ____1_____ E: (M) 2 (M) \2
Stf"‘fn T N — 1 (ai; {~1, N(atl-—fz) * (3)
=]
Tabaunuwa 2
3Hayenus TKJIP 00pa3noBoit MepPH B TpeOYeMBIX HHTePBAJAX
TE?HEP&TYQ
M) ns —1
Cepus h “5 10°, K
H3MepeHuMN o | L . .
HMuTepBasm Temneparyp, °C
[ =1 |
» ] J
(=N *

3.1.7. Mcxoasa u3 3aaaHHOl NOTPeIiHOCTH A (IacnopTHbe AaHHbBIE
npHOOpa) BHIYHUCIHAIOT BeJHUHHY O, CPelHero KBaJApaTHUECKOr0 OTKJIO-
HEHHS CJAY4YaHHOH NOTPELUHOCTH IO (POpPMYJIe

g, =1/3A. (4)

Hucaosoli Ko3dduuueHT /3 YKasbBaeT, UTO MOTPEIIHOCTE A BuIOH-
paeTcs Ha ypoBHe 30, (BeposaTHOCTb — (0,99).

Ilanee olleHUBAIOT COOTBETCTBHE pa3bpoca H3MepeHHH NAaCIOPTHLIM
AaHHbBIM. BoiGopouHyo gucnepcuio S%, paccunTannyw no dopmyiae (3),
CPAaBHHUBAIOT C NMOMOINbLIO ABYCTOPOHHEIO HEpaBeHCTBA

C; (N) € = < Cy(N), (5)

Oy

rane C; (V) u Cqy (V) onpeaensitor no taba. 3. 3HayeHUd 3THX KO3(PPH-
HUEHTOB pacCYHTaHbl ¢ NOMONIbIO TabJHIl pacnpeAesaeHHss y2 npuU Jo-
BepUTeJbHOH BepossTHOCTH 0,95.
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2
meHbite C;(N), TO 3TO CBHAETEJLCTBYET O

Ecau oTHOLIeHHEe —
Oy
HeHcnpaBHOCTH npubopa HJAM O Ype3MEePHOH 3aHHXKEHHOCTH MEeTpPOJIO-

THUECKHX XapaKTepHUCTHK IHJaToMeTpa ([IacMOpTHBIX AaHHBHIX).

2
B cayuae, ecan S?%/o; Ooabuie Co(N), TO auaaroMerp He obecrne-

yuBaeT 3aJaHHOM TOYHOCTH.
B o6oux caydasix npHMeHeHHe Mpubopa HeLONMyCTHMO — TpebyeTcA

AOIIOJIHHTEJIbHAA IOCTHPOBKA H IIOBEPKA AHJAATOMCETDA.

Tadbauma 3 Tabaunga 4
N C,(N) C, (N) N Cs (N)
] |
2 0,000982 | 5,024 2 80,7
3 0,0253 3,689 3 6,17
4 0,072 3,116 4 2,93
5 0,121 2,786 5 | 1,54

3.1.8. BBIYUCASIOT BEJIHYHHY K t_s» PABHYIO DAa3HOCTH 3HaYeHH:

TKJIP o6pa3noBoit Mepbl 110 ZaHHBIM aTTeCTAIHH af;f');l_;, H 3HAYEeHHS

A
TKJIP o6pa3uoBoii Mephl a;‘f.’..}:ﬂ , BBIYHCJEHHOro no dopmyaam (1) u

(2) aas Tpe6yeMoro uHTepBaJa TeMmmepartyp f;—iy, No (GopmyJae
A
Kt—:, = oM — — al™) (6)

Ecan Besuyuna ,Kt,—r_,, npessiinaer 0,2-10-°K-!, T0 npumeHeHHe

AuJaToMeTpa HeL0MYCTHMO.
3.1.9. Onpegensiior, siBasieTcs Jau pasuocts K, _, cayuaiHoi HiH

CHCTeMaTHUeCKOH. [lJs 3TOro nmpoBOAAT NPOBEPKY CJAEAYIOLIEro Hepa-
BEHCTBA

K?I-tﬂ < G (N) ) ?l—tg! (7)

rae Cs(N) -— xoapoHLUreHT, pacCuMTaHHBIA MO Ta6JHIAM AOBEpH-
TeJbHBIX IpaHul T-pacnpenenenns CTbioJeHTa NpH A0-
BepUTebHOH BeposiTHOCTH 0,95 (Taba. 4);
Sfl_fﬂ—Bblﬁt)pO'-lHaH JUCNEePCHs, pacCyuTaHHas mno ¢GopMy-
Je (3);
N — yucJa0 H3MepeHHui.
Ecau nepaBencTBo (7) BHINOJIHSIETCS, TO NONPABKa K, _; fBISETCS

CIyYaHHOH M He yuuThiBaeTcss npu BbiuucaedHdn TKJIP  o6pasuos.
B npotuBHOM cayuae oHa noJ/KHA OHITH y4TeHa 1o dopmydae (8).
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3.1.10. IlorpemHoctes auaaTOMETpPA OHPEHENSIOT 4Yepe3 KaxKIble
20 LHKJIOB HM3MepeHHH, a Tak:Ke IOcCJe 3aMeHHl JeTaJjJed JepxKaTesas
obpasua, TepMO3JeKTpHUeCKoro 1npeobpasoBaTenisi, TMNOTEHIUOMETPA
JJs1 H3MEpPEeHHs HJH PerHcTpalHd TeMnepaTrypel, YCTPOUCTBa AJS HU3-

MepeHHs HJAH pPerucTpalud YAJHHEHHS, aBTOMaTHUEeCKOIO peryJasitTopa
TeMIOEpPaTypHl B Me4YH, HArpeBaTeJbHOH CHUPAJH.

4. NPOBEREHHE MCNBITAHUMH

4.1. TKJIP o6pasua onpenensiror B Jaw6oMm TpebyeMOM HHTepBaJe

Temneparyp B auamnasode 20—900 °C. MuHumanpHass BeJJHYHHA HHTEP-
BaJjia 100°C.

4.2, Hcnoitanue obpasia MPoOBOAST B CTAllHOHAPHOM HJH HeCTa-
IIHOHAPHOM pEXKHUMax HarpeBaHHUS.

42.1. IlpononKutenbHOCTs BBIAEPXKKH 00pasma npu MOCTOSHHOH
TeMIllepaType B CTAllUOHAPHOM peXHUMe HCNBITAHHS:

He MeHee 30 MUH — B HHTepBaJje OT KOMHAaTHOH TeMmepaTypsl [0
100 °C;

20 mun — B uHtepBaae 100—300 °C;

10 muH — Boie 300°C.

4.2.2. CKOpPOCTb HarpeBaHHWs IIpH HCILITAHHM B HeCTAHOHAPHOM
pDeKHME:

He OoJee 0,5°C.mun—! — B HHTepBagae 20—80 °C;

JIABHO yBeJHYHBAIOT B TeyeHHe | y 10 4 °C - MEHH~! — B HHTepBaJe
80—200 °C; 4 °C-mun—! — rire 200 °C.

Ilo nanabiM yasuHeHuss obpasna CTPOSAT AUNATOTPAMMY H 3KCTpa-
NMOJNIHPVYIOT, eclH fy oTaHuaetrcs ot 20 °C.

4.3. Koutpoabuble onpeneneHuss TKJIP monxHbB npoBOAHTBCS He

MeHee ueM Ha TpeX oOpasiax, U3roToBJieHHBIX U3 OJHOH IJIACTUHLI UJAHU
3aroTOBKH APYTOH (OPMHI.

Kaxablii o6pasell U3MepAIOT HA AUJATOMETpPe OJHUH pas.

5. OBPAPOTKA PE3VIJIbTATOB

5.1. Beiuncasitor 3nauenne TKJIP obpasuma a;2:; B TpeGyemom
HHTepBaJe Temnepatyp mo ¢opmyae (1), 1o KoTOpoH BBIYHCISIH
TKJIP 06pa3uoBoii MepHl a;'7—1, -

5.2. Ecau HepaBeHCTBO (7) He BHINOJHAETCS, TO ONpPeAENsIOT YTOU-

HeHHoe 3HaueHue TKJIP o6pasua no opmyie

—_—i2 _ g{c) (8)

rae o, _, — yrounennoe snauenne TKJIP oGpasua B uHTepBase
TeMneparyp f,—fz;
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afc) ,— 3HauenHe TKJIP oGpasua B uHTepBaje TeMmmeparyp

{,—19, BEIUHCJAEHHOE 10 opmyie (1);
Kfl__ , — NONPpaBKa B MHTepBaJe TeMIepaTyp {,—1%5, BHIYHCJEH-

Has Io gopmydae (6);

A\
oy, — 3nauende TKJIP 06pasuoBoll Mephl B HHTepBalje TeM-

nepaTtyp f;—=Zs, BBIYHCJAeHHOe no ¢opmynae (2) us N
CepHU H3MEpeHHH.
[Ipumep onpeaenenns 3HaueHus TKJIP obpa3na us crTekaa npH-
BelleH B CIIPABOYHOM HPHUJAOXKEeHUH.
5.3. Pe3yapTaThl UCOLITAHUH 3aNUCBIBAIOT B NPOTOKOJ, B KOTOPOM
YKa3bIBaloT:
XapaKTepHCTUKY H 0003HAUCHHE MaTepuana,
dopmy obOpasua U ero pasMephl;
KOJINYECTBO 00pa3sLoB;
TUII AHJIAaTOMETPa;
peXUM HarpeBaHHs (CTAUMOHAPHBIM HJH HECTALlHOHAPHBIN);
pe3yJabTaT UCHBITAHHH,
0003HaYeHHe HaCTOALEro CTaHlapTa;

HauMeHOBaHHe JalopaTopHH, NPOBOAMBHICH HCNHITAHHE, JZaTy HC-
LI TAHUA.
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[NPHJTO)XEHHE
Cnpasotnoe

NPUMEP ONPERENEHNA 3HAUEHMUSA TKNP OBPA3LLA M3 CTEKNA
B UNTEPBAJE TEMIIEPATYP 20—300°C

Hamepeuus npoBOAMJINCH HA KBAPUEBOM NHJATOMETPe

1. Onpegensiem dakTH4eCKYIO NOrpelIHOCTL AMJIATOMETDA.
I.1. OnpeaensieM Al” cMmeuleHHe HYJAS AMJATOMETpa Npd HarpesaHud, Mamepenus
nokasaJjii, 4ro npu temnepatrype B neun 300 °C Al'=—0,0015 mm.

1.2. Ilate pasz (N=5) onpenenscm 3nauerne TKJIP aEM) o6pa3uoBod MepH

H3 MOHOKOpYHJa B MHTepBage remnepatyp 20—300 °C,
Buiuncnenuss nposoaum no dopmysae (1)
lamepeHus mnokaszaau pesyabrarsl (A yAZ0OCTBA BBHUYHUCACHHS  MHOXHUTENb

10-7 onyckaem):
a%m = 64,10;

aém = 63,20;
ai™) = 63,36;
a™) = 64,48;
ag'”) = 64,73.

A
Cpentee apudmernueckoe alM) cOCTABARELT:

3

A 1 2 :

M) —5— CL&:M) = 63, 97.
=1

BuiGopounass aucrepcHss owWHO0K H3MEPeHHS ONpeaeasieTcsd o Qopmyrie

N
2: 2 Acya
92 = 7_1_]_ ( a%m — N u(M}):0,455.

f=l

INunatomerp nonaxeH o6GecnednTb H3MepeHus TKJIP ¢ morpemdoctnio He 6oJee
g, =(),7. BoinoJsiHenue s10r0 TpeGoBaHUS NpoBepseTcH ¢ noMmoulbi ycaosua (5). Tak

52
KaK OTHOWIEHHE 3 =(,93 yaoBaeTBOPSET HEPABEHCTBAM
X
S2
C1(8) < <G (9),
%

TO [OJY4eHHble M3MEPEHHMS] CUHMTAIOTCS YAOBJAETBOPDHTENbHBLIMH. 3HaueHHS Ko03¢pPH-
uuentos Ci(5) =0,121 u Cy(5) =2,786 Bubupaiorcsa u3 tabna. 3.
Ianee BuiuHcAUM Mo ¢dopmyie (6) seauuuny nonpaBku K

A
K == a{M) i a(M) m— 65,57‘— 63:97 = 1160'

d
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31€ech ag‘” =690,67 10~7 K—! — 3nauenue TKJIP o6pasuoBoil MepH B HHTepBaJie

TeMnepatyp 20—300°C no AaHHBIM aTTeCTalLUM.
ITo dopmyne (7) nmpoBoaurcsl cpaBHeHHe BejguuHHu K2 ¢ C3(N).S?, npuuem 3Ha-
yeHue Koagdunuuenra Ci(9) BuiOHpaercs U3 taba. 4. Tak kak

K?=2,56>1,54:0,455 = 0,700,

TO H3MEPEHUS COAEepKAT CHCTEMATHYECKYIO COCTABASIONIYIO NOTPEIIHOCTH, KOTopad
noMKHEa ObiThb y4YTeHa npH Bhluncaenun 3HaueHusa TKJIP of6pasna u3 crekaa.

2 Onpegensiem 3nauveHne TKJIP at¢) obpasuna u3 crekna.

Briuncaenuss nposoaum mo gopmynae (1).

B pesyabraTte noJsydeHo 3HaueHne; oi®=383,21

IIo dopMyne (8) BoiyucasseM yTouHeHHOe 3HaueHHe TKJIP ((xg} ) cTekJa C yue-
TOM nNonpaBku K

1,60
() —— 83,21 = 85,3.
a, 83,21 -4 63.97 83,21 = 85

Taxum o6pasom agsz 85,3:10~7 K~.
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