N3BECTUI

TOMCKOT'O OPJAEHA TPYJ1OBOTO KPACHOTI'O 3HAMEHHU TTOJIMTEXHHMUYECKOT O
HMHCTHUTYTA umenn C. M. KMPOBA

Tom 119 1963 1.

O HECUMMETPUYHOM NPOrPEBE NJIOCKO¥W CTEHKH
[O. B. BHMH, 1. 1i. BOMKOB

(ITpeacrasaeno npodeccopom, soxropom 1. M. dykcowm)

Ecun cuurath, uTo Tenjaopu3ndecKre XapaKTepUCTUKH BEUeCTBa HE Me-
HAIOTCS B mpolecce Harpera (OXJaxXJAeHHs) TBEPAOTO TeJad U eCau caM
npomecc uAeT noji JeHCTBUEM KOHBEKTHBHOIO TeNJIO00MEeHa, MOAUMHIIO-
urerocst 3akony HpioToHna, To cucteMa nuddgepeHuaabHBX yPaBHEHHUI, OTiH-
CHIBAIOIAf MPOIECC, MOXeT OHTh MPeNCTaBJEHA TaK:
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fei; 2 — TeMmnepatypa U Koa(pPUIMEHT Tensno0TAauyu NMepBOid CPeimn;
Le2; 0 - TEMIEPATYpa M KO3(UIHEHT TEeNI00TIauH BTOPOHl Cpejbi;
2R — TonmuMHa CTEHKH (HA4yaJO KOOPAMHAT B IEHTPE IJIACTHHBI).

Penienue Takoil CHCTeMBbl MpPeACTaBAsieT ONpejeNeHHble TPYLHOCTH, TaK
KaK B JAHHOM cJayuyae pemenHdHe Ju(depeHnuasbHOr0 ypaBHEHUsT IIPHXO-
JIMTCSI COTJIaCOBBLIBATb C T'PAHHUYHBIMM YCJOBHAMH C JBYX CTOpPOH. B snrepa-
TYype BCTPEYalTCsd pelleHuss NOoNOOHOH HeCMMMEeTPHYHOMH 3ajauu, OJHAKO
OHH HMEIOT BE€ChbMa CJOXHBIH M TPOMO3AKHI OKOHYATeJBLHHI pe3yJabTar,
NPaKTHUYECKOE IPUMEHEHHE KOTOPUTO CBA3AHO C OOJBIIMMH TPY/IHOCTS -
mu |1, 2, 5].

[lo nawemy MHeHHUIO, B PAfie CAydaeB Heaeco000pa3Ho K MCCAeL0BAHNIO
J@HHOTO BOMPOC2 NOJONTH € HECKOJIbKO UHBIX NO3MIHH, @ HMEHHO, HCXOMA
13 (pu3HueCKUX M KOJMYECTBEHHBIX NpejacCTasJeHuil O mpouecce HeCHMMe-
TPUYHOTO NPCTPERBA.

3anaua o0 HarpeBaHUM (OXJIaxAE€HUM) NPH HECHMMETPUUHBIX TPAHHUHBIX
YCJAOBHUSIX MOXET ObThb C H3BECTHOH TOYHOCTBIO peNIeHa Ha OCHOBAHHH
UMEIOHIHuXCs pemeﬂuﬁ CHMMETPHUYHBIX 3anau C NPpUHATHEM BO BHHMAaHHE
¢usnueckoil KapTHHB NPOLECCAa U HEKOTOPBIX KOJHYECTBEHHBIX COOTHOIIE-
Huii. Mcxoasl M3 CKasaHHOro, npejJial ae1Cs BECTH pacyer TeMiepaTypHOro
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N0JI5l, ONHCBbIBAeMOro cucremoli ypaBuenuil (1), (2), (3) u (4), na ocHoBe
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[NepBoe caaraemoe 0,5- w1 (X, 7) + fonnr (X, =)| (r1aBHBIH 4iIeH BoH-
paKeHHs1) MaeT TeMIIePATYpPHOE I10Je B IJIACTHHE NPH OCPEeIHEeHHBIX Ipa-
HHYHBIX ycaoBHAX. [losToMy ecTecTBEHHO 03KW1ATh, YTO PE3YAbTATH O/ -
cyeTa 3TOH NOJYCYMMbl OKaXyTCs JOCTATOYHO TOYHBIMH IJIs1 HEHTPA/JIbHBIX
c/10eB 6eCKOHeYHOl NJIOCKOH CTeHKH Ha IIPOTAXKEHHH BCEero rnepuoja mnpo-
rpeBa. BmoJsxe mOHATHO, YTO TeMNepaType HA IOBEPXHOCTAX B JEHCTBH-
TEJbHOCTH OYAYT OTJIHYATBLCA OT TeX, KOTOPHE IOJYYAITCH H3 TJABHOIO
yJieHa BHIpaxXeHHs. DTH OTKJOHEHHs M YUHTHIBAeT BTOpPOE cjiaraemoe (BCro-
MorarteJbHBIH UYJEH BhlpaXXeHus).

dopma (CTPYKTypa) BCIIOMOraTeNbHOrO uJeHa OblJa TPHHATA HCXOMs
H3 CJeAYIOUHX COOOpaxKeHHi:

1. JloJKHBL OBITH TOYHO COOJIIOJAEHBI HadaJbHBIE YCJAOBHA (4).

2. [o/XKHB OBITH CTPOTO BHAEPXKAHH KOHEUYHHIE YCJIOBHSA Ipolecca
(pacmpeieseHne TemnepaTypbl B CHCTEME IIPH = = co0).

Ha ocHOBaHHM 3THX YCJOBHH BeJHYHHA KOHCTAHTH K OIlpele/isiJach
KaKk TpafgHeHT TeMIepaTypbl NPH CTALHOHAPHHX YCJIOBHAX, K KOTODHIM
B KOHII€ KOHIIOB NPUXOIHT CHCTEMA.

[MpensaraemMas 3aBHCHMOCTD (5) 06/1a1aeT e yOUMH OCOOeHHOCTAMH.

IlpH OIMHAKOBHIX 3HAYeHHAX KO3(PPHIMEHTOB Tensn00TAauu (B, = Bi,)

1) yaosaersopsiet aiddepeHnnasbHOMy ypaBHeHHIO (1) C TOYHOCTBIO
L2 %0
tc]"“‘to
yeHuil KpureprHeB BDHO ¥ yBe/HueHMH 3HAUEHHS KOMILJIEKCA p HEeCOOTBET-
CcTBHE 3aBHCHMOCTH (5) u quddepennnanbHoro ypaBsienus (1) ymenblaercs
U CTPEMHUTCS K HYJIO;

2) ymoBJIEeTBOpSeT TIPaHHYHBIM yca0BHAM (2) u (3) C TOYHOCTBIO HO
10 % npu Bi;, = Bi,=0,01 u p=0,7; npn yBeJHYEHHH 3HAUEHHH KDHTE-
pHeB DHO M yBeJHUeHMH 3HAYeHHs KOMILIEKCAa p HEeCOOTBETCTBHE 3aBHU-
CHMOCTH (D) M IpaHMYHBIX YCJOBHH YMEHBHIAETCH H CTPEMHTCA K HYJIO.

[lpn pasauyHHX 3HaueHHAX KoapduumueHToB Tennoornauu (Bi; + Bi,)
cooTHomeHHe (5) yAOBJETBOPSET IPAHHYHHM yCJa0BHAM (2) H (3) ¢ TOu-
HocThio 10 10 % mnpu pasHuue 3Havenuit Bi, u Bi, B 2-+ 3 pasa u p=0,7.
[lpy yMeHbLIEHHH pasHHUbL KpHTepHeB DHO coBnajenue y ayulnaercs
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I PACXOKIEHHE CTPEMHUTCS K HYJAI0. IIpH Te€X Ke yCJAOBHUAX BHPa:KeHHe (D)
¢ nubdepennudaIbHEM ypaBHenHeM (1) corJacyercst Jyuule.

Ha puc. 1 nokasana xkapruHa TeMnepaTypHOro moJsd, HoJydeHHas IpH
pacueTax o BBIpaKeHHIO (5). 31ech K€ HAHECEHA TOYKAMH KDHBAsl TEM-
nepaTypHOro MNOJsd, NOAYYEHHAs W3 PEleHHs CHCTeMBl ypaBreHu# (1), (2),
(3) 1 (4) METOAOM UYHCJEHHOTO MHTErpHPOBaHHs [4]| mpu Tex ke yCIOBHAX.

[Tpu maaux peauunHax kpurepues buo (ot 0,5 u Mennure) 6osaee Tou-
HBIM pellleHneM OyaeTr caeayiolee: ’
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poe cjaraeMoe Takoe Ke, KaKk M B 3aBHCHMOCTH (D).
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Puc. 1. Temmneparyproe nojie "HeOrpaHHYEHHON IIaCTHHBI
(Biy = 3; Biy=1; t,; = 1020°C; t4.=720°C; t, = 20° C.)

Taxum obpasom. npenoxeHHwle BopaxkeHus (5) u (6) cocTaBJIeHH H3
HMEIOMUXCA B JIMTEpPAaType CHMMETPUUHBLIX pellleHHil. DTo, BO-NEPBHX, 06-
JerdyaeT TMPOBEJEHHE pacyerTa H, BO-BTOPHIX, CO314eT NPEANOJO0NKEHHE
O TEXHHYECKOH BO3MOXKHOCTH yCTAHOBJEHHS CPAaBHHTEJIBHO IPOCTOH 3aBH-
CHMOCTH HPH JIOOBIX TPAHUYHBIX YCIOBHAX, NS KOTOPHIX CYIIECTBYIOT
CHMMETPUYHBIE PeHIeHHUs.

[Tposepxa dopmys (5) u (6) IPOU3BOIHIACH /IS YCAOBHIl YCTAHOBHB-
IIerocsl pexuma.
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