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UCCJAENOBAHUE KUHETUKH TENJOBbBIAEJEHUSA
NP BbICOKOTEMNEPATYPHOM A30THUPOBAHHUHU
HLUPKOHHUEBbBIX HUTEH

A. T. Mepocanos, I0. M. I'pueopees, C. JI. Xaparsan,
JI. b Mawxunos, XK. C. Bapranan

(Yeprozoaosxa)

L7151 NOCTPOeHus] KOJHYECTBEHHOH TeOpHUU BOCIJIAMEHEHHST U TOpEeHHs
METaJJIOB B ra3000pa3HOM OKHCAUTENe, a TaK XKe |15 MOHUMAaHUi Makpo-
CKOIIMYECKOro MexaHu3Ma o0pa3oBaHHUsl TyromjaBKux coeiauHenunis B CBC-
nponeccax [1] Heo6Xoxumo 3HAHHWE KHHETHUECKHX 3aKOHOB pearHPOBaHHA
MeTaJ/JIOB C Fa3aMU. 31eCh OCOOBIH HHTEpec MpeNCTaBJISIOT 3aKOHBI BhIIeJe-
HHs Telja NPy OOJNBIIMX CKOPOCTSIX HPOTEKaHHs mpoliecca (CpaBHUBaeMBIX
CO CKOPOCTSIMH IIpeBpallleHHH B BOJHe ropeHusi). TeM He MeHee 3TOT BOMPOC
B JINTepPaType IPAKTHUECKH He OCBellaeTcs, UTO CBS3aHO Mpexe BCEro ¢
METOAMYECKUMHI TPYALHOCTSIMH IOJYMeHUs] KHHETHUeCKOH HHPOpMaluu o Obl-
CTPONPOTEKAIONINX BBICOKOTEMIEPAaTYpPHHIX TmpoleccaXx. OTMeTHM Takike,
UTO JaHHBle MO KMHEeTHKe Ta3olNOIVIOIIEeHHs] WX POCTa CJI0EB NPOAYKTOB.
peakuuu (Kak 3TO OOBIYHO Aenaercs [2]), TPYIMHO NEePEHOCHTb Ha KHHe-
THKY TemIoBbAeneHns. Ilociaennee ocofeHHO CYILIECTBEHHO MIJs CJaydaes,
ecqu BCJIELCTBHE peakUuH o0pasyloTcs HeogHO(asHBle NPONYKTH ¢ NIH-
POKHMH 00JaCTIMH TOMOTEHHOCTH W PAasHBIMH TelJIOBHIMH 3G deKTaMmu
B KaxJa0# ¢asze.

B pa6ore [3] moayueHme KHHeTHUecKOl UHGDOPMalUH OBLIO OCHOBAHO
Ha HCIIOJb30BAHUHU pelleHuss oOpaTHON 3ajadyu TEOpUH BocIIaMeHeHus: [4].
B macrosmeil pa6ote AJMS pelIeHUs 3ITOH 3agaud OPUMeHeH OGBICTPOJEHCT-
BYIOUIMH IIPOBOJIOUHLIH KaJOpHMeTp, NMPeACTaBJSIONNE COGOH yCOBepIIeH-
CTBOBAHHYIO 3JIEKTpOTepMOTrpaduiecKyio ycTaHoBKY [5, 6], Ha ocnoBe KOTO-
POl MpOBEeNeHO W3yuyeHHe KHHETHKH TeNJOBBIAEJNEHUs] NIPH a30THPOBAHHH
LUPKOHUEBBIX HHUTell B Anano3oHe Temuneparyp 1300+-1850°C u Bpemenax
pearupoBaHUs MeTaJJaa € Ta3oM [.<-1 C.

MeTonMKa 3KcnepuMeHTta

Orivune MCHONL3YeMOH B HacTosillell paGoTe 3KCIepUMEHTaJbHOH yc-
TAaHOBKHM OT DpaHee ONHCAHHLIX BADHAHTOB 3aKJ/JIOUaeTCs B OCYIIECTBJEHHH
ClenXa bHOrO0 3aKoHa HarpeBa HUTH. HUTBb uccaexyemoro merasna, Haxo-
JSIIascs B MONEPEYHOM TOTOKe Ta3000pasHOre OKUCIHUTENsI, NP INOMOMIH
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aBTOMATHYECKOTO OLICTPOAEHCTBYIOILEr0 TEePMOPEryJasTopa CKaukooGpasHo
HarpeBaerTcs 3/JIeKTPUUYECKUM TOKOM A0 3aJAaHHOH IIOCTOSIHHOI TeMIIepaTypHl,
KOTOpasi M0 Mepe pearupoBaHus MeTasa ¢ ra3oM MOJAEPKHBACTCS HEH3-
MeHHO#. [lpumensieMBIll TePMOpEryJasTOp — 3TO TPAH3HUCTODHBIH YCHIHTENb
NOCTOSIHHOTO TOKa € TajJibBAHMYCCKHMH CBSI3SIMH. BpeMs YyCTAHOBJIEGHHSA IO-
CTOSIHCTBa TeMUepaTyphl AJds HATell AnaMerpoM d=100—150 mMKM cocTaB-
asier 2050 mc. Msmepenne u peryaupoBanue TeMIepaTypbl HHTH OCYyLle-
CTBJIIETCS ONTHYECKUM crocoboMm [6].

B oneiTax 3a NpOTeKaHWEM XUMHUYECKOH DeaKUMM CJAEIHJIH KakK M0 KO-
JUYECTBY BBIAEJIEHHOrO peaKlHell TemJa, Tak U 10 ToJIiEHe 00pas3ylouIHX-
¢Sl Ha HUTH TJIEHOK TPOAYKTOB peakuuu. JleAcCTBUTENDbHO, LIS TepMHUUYECKH
fearpaJHeHTHOrO pEXHMa HarpeBa HHTH B CTAalHOHApPHBIX YCJIOBHAX
(T==const) uMeeT MeCTO ypaBHEHHE TeIJIOBOTO OaJjsaHca

q" (1) +P (1) —q=0. (1)

3neck ¢’ (f) — CKOPOCTb XHMHUYECKOTO TeIVIOBHIAe/eHHs Ha HutH; P(f) —
3JIeKTpUUECKAsT MOIIHOCTb; §r — CyMMapHble (KOHBEKTHBHBle W JYUHCTEIE)
TEMJIONOTEPH OT HHUTH B OKpyxkKalmylo cpeny '. M3 cootHoumrenuns (1) ciaemy-
eT, YTO JJSI SKCIEPUMEHTaJbHOTO ONpefes]eHHsT CKOPOCTH XHMHUECKONO Tell-
noBbiesiennst g’ (f) B ombiTe HeOGXOLH-
. MO H3MepSITh 3HaUeHHe 3JeKTPUUeCKOH
MowmHoctd P(f) ¥ BeJIWUHHY TENJIOMNO-
i Tepb §r. [locaenusst moxeT OLITb Halifie-
Fwi i Ha Jaub0 TpeIBapUTeJbHOH TpPamZyupoB-
|
1

KOH, Ju60 HEemOCPEeLCTBCHHO B KaXKIOM
KOHKDETHOM 3KCIePHMeHTE ¢3 COOTHO-
mennst (1) mocse npekpalleHUsA XHUMH-
Puc. 1. OcunanorpaMma sanicu uamene- 1ECKOH peaKinn (mpu t —> oo,
Huit Hanpsxenns (2), remneparypsl (3)  §7(f) —>0). KoandecTBO BLIAEJIEHHOIO
W BENMUMHE TOKa (4) BO BpCMCHH MDPH  peakiuell Temia ¢ (f) onpelesnserca HHTe-
nocrosnol remmeparype (I, 8, 6 —  rpynopappem cootnomenus (1). Iomy-
HyJeBasl JHUHHS TOKa, HaNpSIXKeHHSA H 7
TeMIepaTyphi). YHB CepHIO KHHETHUeCKHX KPHBBIX §’(q)
IpY pa3JuuHbIX TeMIepaTypax HHUTH, 3M-
mupudyecKy moxGupaercs BUI KuHeTHUeckKod ¢yHkunH ¢ =[(q, a, b)
¥ ONpeNe/sioTCd BXOJAsIMe B Hee BeNWUMHBl (IHeprus axkTUBALHM, Npen-
9KCIIOHEHUUANbHBIA MHOXKHTEb U T. I1.).

[Tpu HaGmroogeHHH 3a NpPOTEKaHHeM XMMUYECKOH DeakKlHH MO TOJILIKHE
o06pasymoinuxcs [JIeHOK NPOAYKTOB NPOBOAATCS MepHOAHYECKHe MeTas/lo-
rpaduyeckie HOCAeAOBAHUST IMOMEPEUHOTO CeyeHHsT HHUTEH, MNOJABEPTHYTBIX
H30TEPMHUUECKOMY HArpeBy pasyHuHOH AJHUTEILHOCTH.

B omnbiTax, npoBeieHHbIX B HacTosAlel paboTe, HCHOJAb30BAJUCL IIHPKO-
HieBble HuTH auamerpoM d==100 mxm. Uncrora wnupxonus 99,95%. Ilpu-
MeHs/icst Ta3000pasHblil a30T Mapku 0. 4. CKOPOCTb MOTOKa a30Ta BO BCeX
3KcrnepuMeHTax cocraBasaa 18 cmfc. Tunmunas ocuuAIOrpaMMa 3alucH
9JeKTPHUSCKHX M TENJOBBIX BEJHYHH, Ha OCHOBE KOTOPEIX NMPOBOAHUJIOCH H3-
MepeH¥e CKOPOCTH XMMHYECKOro TeIIoBhiieaeHuss ¢’ (f) W KoJuuecTBa BBHI-
JIeJeHHOrO peakiued Temaa ¢(t), mpeacrasieHa Ha puc. 1. Orcloma BHIHO,
YTO MpY NOCTOSIHHOHN TeMIlepaType HHTH HMeeT MeCTO 3HAUYHUTeJbHOe H3MeHe-
HHe 3JeKTPHYECKOH MOIILHOCTH, B Pe3y/]bTaTe Yero BO3MOXKHO IKCIepHMeH-
TaJbHOEe HaXOXKJAEeHHEe BeJHUYHHBl CKOPOCTH TeIlJIOBbIAeaeHus g’ (f).

Pe3ynbTathl 3KCepHMeHTA

AsoTHpoBaHMe HHTEH MNPOBOJAHJAOCH B TeMIEpaTypHOM HHTEepBaJe
1300--1850°C, . e. npu TemiepaTypax HUXKe IJaBJeHUST ZT.

1 Beauunna gr B YCJAOBHAX H30TEPMHUYECKOrO 3IKCNEpUMEHTa OT BPEMEHH HE 3aBHCHT.
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Puc. 2. 3aBucuMOCTb CKOPOCTH TemJOBBIZeNeHHS (/), KOJHYeCTBA BHIIEJNEHHO-
ro temta (2) W TOMUHHBE NJIGHKH IIPOLYKTOB DPeaKUMH (3) OT BpeMeHH IpH
temnepatype 1520 (a) u 1760 °C (6).

Ha puc. 2 masa wianrocTpanuu NpUBefeHO HU3MeHeHHe BeJHUYHMH ¢° U g BO
BPeMeHHM IIpU Pa3JHYHBIX TeMIlepaTypax HHTH. 37eCb XKe HaHeCeHBl KpHUBbIe
pocTa UlJIeHKd NPOAYKTOB peakLWH, NOoJY4eHHEIX Ha OCHOBE MeTaiorpadu-
YecKUX HaMepeHHH. BHAHO, YTO CKODOCTh XMMHUYECKOrO TEIVIOBBLAEJNeHUS g’
pe3KO yMeHbIlIaeTcsl Co BpeMeHeM u napaer po Hyas. [Ipu satom xpusad,
BBEIpaXaloilasi 3aBHCHUMOCTb KOJHYECTBA BLILEIEHHOrO peaklued Temsaa ¢ OT
BpeMeHH ObICTPO HacelaeTcsl. BpeMs NoJHOrO mpekpalleHHs peakluH B
TeMIeparypHoM HHTepBaje 1300--1850°C 0,4--1,0 c.

PesyabTupyome KuHeTHUYecKHe KPHBblE ¢'(g) /s Pa3JHUHBIX 3Haye-
HUH TeMIlepaTyp NOCTpPOeHBl Ha puc. 3. JlanbHeiilias 3ajaua COCTOHT B Ha-
XOXKJEHUH BHJIa KMHEeTHUeCKOH ¢yHKUUH ¢'=[(q, a, b). [Tonck ammpokcuMu-
pytouteit QyHKIM [ NPOBOAMJICS B KJacce CTENEHHBIX W SKCIOHEHIIHaJbHEIX
(morapudmuyeckux) QyHKUHMH (M3BECTHBIX [JIsT IPOLECCOB B3aMMOMAEHCTBUS
Merania ¢ rasom |2, 7, 8]). Okasa/noch, yTO JHIIb KCIOHEHUHAJIbHBIH 3a-
KOH B BHJe

q'=Kiexp (—K2q).

[‘:—? , kasflem?.c)

50 700

75 R \
g-/O‘, ran/emé 1

770 ;xanfem?

Puc. 8. 3aBUcHMOCTb CKODOCTH XHMHuecKoro.  Puc. 4. 3aBucumocTs sorapudma CKOpOCTH
TENJIOBHIAEJEeHHS OT KOJHYeCTBA BBIIGIEHHOTO  XUMHUYECKOTO TEIJIOBHIJEJNEHHS OT KOJHYe-
Tenaa NpH a30THPOBAHMH HHUPKOHHEBOH HUTH.  CTBA BBLIAENEHHOIO TelJia NpPH a30THPOBA-

°C: 1—1350; 2— 1460; 3 — 1520; 4 — 1585; 5 == HHH LMPKOHHEBOH HUTH (00O3HAUeHHS aHa-
1620; 6 — 1700; 7 — 1760; 8 — 1830. JIOTHYHBI PHC. 3).

4 ousuxka ropenust u BspsiBa, Ne 4 E65



coBckHe MeTaMopdo3sH (6).

YIOBJETBOPUTEJIbHO ONHCHIBAET XapaKTep H3MeHeHHs] CKODOCTH XHMHUYECKO-
IO TENJIOBBLIAEICHHUS] MPH A30THPOBAHUM LUPKOHHUS B HCCJAELOBAHHOM TeMIle-
patypHoM uHTepBase. O6 3TOM CBHIETENLCTBYET XOpOIIee CIpsSiMJIeHUEe Be-
JUYUH B KoopAamHartax Ing¢g’, g, mpeacraBieHHoe Ha puc. 4. XapaxrepHo,
4TO NPHU CHPSIMJCHHH KHHETHYeCKHX KPHUBBIX HabJalofaencss U3JI0M, HacTyIla-
IOIINH Ha TOCJAeNHHUX CTAaAHAX [POTeKaHHs Ipouecca (Mocae BBIIEJEHHST
oxkoso 80Y% ofmero KonwyecTBa Temja MNPU Kaxkjaol Temneparype). Ymc-
JeHHasi o6paboTKa KHHETHYeCKHX KPUBBIX MPOBOAHMJAACHL IO NEepBOH (OCHOB-
HOH) craguu NPOTEKaHHsi peakluu (MO NOsiBIeHHs u3aoMa'!) B mosaysora-
pUdMUYECKUX KOOpIUHATAX.

Kak caenyer m3 ypaBHeHus npamoit Ing’=InK;—K,.qg, 3Hauenue K,
pPaBHO TAHTEHCY yTJja HaKJIOHA NPSIMOH, a yciaoBHe g=0 naer Beauuusny K;.
3aBucumocth KoHcTaHT K; U K OT TeMmepaTypel H ee CIPSAMJIEHHE B ap-
PEHUYCOBCKHX KOODJAMHATax IpHBeleHbl Ha puc. 5. OTcioma BHAHO, UTO 00e
KOHCTAHTHl 3KCIIOHEHIIHAJbHO 3aBHCAT OT TeMIepaTyphl, OHAKO XapakTep
5THX 3aBHUCHUMOCTEH 17151 060UX BeNUYHH DAa3JUUYeH: C POCTOM TeMIIepaTyphl
K, ysenuuusaercs, a Ky, —mamaer. Hapsamy ¢ atuM, HaGaogaencs m3MeHe-
HHUe TeMIepaTypHOHA 3aBUCHMOCTH HJs OOEMX KOHCTAHT HIpH TeMIepary-
pe 1600°C.

B pesyabraTte 06pa0OTKH 3KCHePHMEHTAJbHEIX JAaHHBIX 10 a30THPOBa-
HHIO LUPKOHHEBBIX HHTeH [/ KOHCTAHT B 3aKoHe (2) NOJYydYeHBl CJIenylo-
111e BBIPaXKEHU:

T=1300-+1600°C;

K (T)=1,47-10% exp (—T:l Kas/(cu?-c),

Ky (T) = 3,9-1072 exp | = | cM?/Kal;
T=1600-+-1850°C;
K, (T)=6,16-10° exp | — —=—| Kan/(cu?-c),

Ko (T)=1,7-10"C%exp (5?;#)) cm?/Kaln.

! «[Tpupona» u3joMa B AaHHOH paGoTe He BBICHHJIACD.

566



O6cyxaeHne pe3yabTaToB

Corsacio muarpaMme (asoBoro coctosiuust [9] npu B3aumomeicTBHH
LMPKOHHSIC a30TOM Hapsry ¢ HEHTpunoM ZrN o6pasyioTcs TBepHbie PaCTBOPLI
BHeJApeHHs (o~ ¥ B-THNA) CIIHPOKOH 0baacThio roMoreHHoctd. O6pasosanne
BCEX 3THX NPOAYKTOB CONPOBOKAAeTCs BblAedeHHeM Temna. Tak, aas o-
TBEPIOrO PacTBOpa as30Ta B IHUPKOHUH Haubosbliee ! 3HaueHHE TEIMIOBOTO
shderra peakuun cocrapaser 20 kkaja/mMoan [10], 4To cpaBHHMO C TemJo-
Toii o6pasoBanus ZrN (Q==87 xkan/moxas [10]). MHorodasHocTb IponyK-
TOB B3aMMOJEHCTBYUS UHPKOHUS ¢ a30TOM HaXOJUT OTpaxkKeHHe B HaHIeHHOM
KITHETHUECKOM 3aKOHe a30THPOBAHHS HUTEH.

OrMeTuM OCOGEHHOCTH MNOJYUEHHOTO KHHETHUECKOTO YpaBHEHHS. JKC-
[OHeHIaAbHBI 3aKOH, ONMCHIBAIOU(MI KHHETHKY TENJIOBBIIEJeHHs IpH a30-
THUPOBAHWH [HPKOHYUEBHIX HHUTEH B LINPOKOM TeMIIepaTypHOM HHTepBae
(AT ~600°), oTaMuaeTCss OT U3BECTHBIX [2] KHHETHUeCKHX 3aKOHOB TEM, 4TO
€ro 'HeJb3sl TpPEeNCTaBUTb B BUIe MNpPOU3BeleHHs ABYX GVHKIHH, OIHA
U3 KOTOPBIX BaBHCHT TOJLKO OT TeMIEPATypEl, a Ipyrasg— OT TJIyOHHBI
mpeBpalleHHus.

KuHeTrka XHMHUYECKOTO TEIJIOBBIIENEHHSI 1O HAHHOMY 3aKOHy Xapak-
Tepusyencss AByMst koHcTauTaMu (K, u Kz), 3KCIIOHEHIINAIbHO 3aBHCAIUMH
ot temneparyprl. Koncranra K; Haxomurcs u3 ycaoBua ¢=0 u ompelens-
€T HauaJbHYI0 CKODOCTh T'E€TEPOTEHHOr0 B3aMMOMIEHCTBHS MeTassia C Ta3oM.
Koncranta Ky XapakTepu3yeT TeMI YMeHbIIEHHS CKOPOCTH PeakIuu Mo Me-
pe mpoTeKaHus mpouecca (CTerneHb KHHETHUYECKOrO TOPMOXKEHHs) Hompene-
JseTcs mapaMeTpaMH TPAHCIIOPTAa ra3a B MeTaJjjle WU B IJIEHKe NMPOAYKTOB
peaxnuy (B 3aBUCHMOCTH OT TOTO, UTO JHUMHTHPYET CKOPOCTb NMPOTEKAHHUS

nporecca). BennunnaKs ' uiicienHo paBHa TOMY 3HAQUEHHIO ¢, TIPH KOTOPOM
CKOPOCTb TEeIJIOBBIZIEJIEHHUs] YMEHBIIUTCS B € pa3. YMeHbllenne Ky TpU BO3-
pacTaHu¥ TeMIlepaTypbl O3HAYaeT, UTO MPHU BBICOKMX TEMIlepaTypax KHHETH-
4eCKoe TOPMOXKEHHe peaKUHH BhipaKeHO cjaalee, UYeM NPH HU3KHX. DTOT
BHIBOJ HaXOJHUTCSl B COIVIACHH C JIUTEPATYPHBIMH HaHHBIMHY [2], B KOTOpPBIX
coobmiaeTcss O INepeXxojile 3aKOHOB OKHCJEHHS] HEKOTOPHIX TEPEXOMHBIX Me-
tannos (Zr, Ti, Ta) or norapudMHUecKOro K napabosdyecKoMy W Jajee K
JUHEHHOMY T1pH yBeanueHHH Temnepatypsl or 200 mo 1000°C. WurepecHo
OTMEeTHTb, YTO B HAIIeM cJaydae YMeHbIleHHe CTelleHd KHHETHYeCKOrO TOD-
MOXKEHHS TIPOSIBJISIETCS. B PaMKaxX OJHOIO 3aKOHA B OBOJLHO UIHPOKOM TEM-
nepaTypHOM HHTepBaJe.

Ilpn Hannunu MHOroasHOCTH NPOAYKTOB PeakiHH, BO3MOXKHAs CMeHa
JUMHTHDPYIOIeH CTAaJHU NpoLecca NpPHU H3MEHeHHH TeMIepaTyphl HIOJXKHA
IPUBOAUTL K H3MEHEHHI0 KO03(D(PUIHEHTOB, BXOASINUX B KUHETHUECKOE yPaB-
Henue. Kak cienyer u3 manmHbelx puc. 5, npu T=1600°C umeer MecTo H3Me-
HEHUe TeMIepaTypHOH 3aBHCHMOCTH K; W Kj, XapakTepH3YIOIIHUX IIpoLecc
a30THPOBAHUSl LUPKOHHEBBIX HHUTel. IIpu 3TOM 3HAUeHUS «IHEPTHil aKTHBA-
IuKH» 00eHX KOHCTAHT CYIIeCTBEHHO yBeJuuHuBaloTcA. JaHHOe 06CTOSTENbCT-
BO MOXKeT OBITb OODBACHEHO CMEHOH JUMHUTHPYIOIIEH CTaguu Tpoliecca aso-
THPOBAHUS HUTEH.

Ilpn Huskux temmneparypax (1300--1600°C), xax BumHO H3 puc. 2, a,
HUTPHIHAS TJIeHKa? 3aMeTHON ToMmuMHB (~ 1 MKM) o6pasyercs JHIIb Ha
MOCJAEAHUX CTALUSIX NMPOTEKaHHUsl peakuuu. B 3moM ciayyae XMMHUUECKOe Terl-
JIOBBLAEJEHYE O0YCIOBIEHO IIaBHBIM 06pa30M PacTBOPEHHEM a30Ta B MeTaJ-
Je (MUMHTHDYIOIIMM IpoLeccoM sBasercs AubGY3Us a3oTa B MeTasie).
Ilpn 6onee Bulicokux Temneparypax (>>1600°C) mienka oGpasyercss Ha Io-
BEPXHOCTH € CAMOTQ Hauaja mporecca (oM. puc. 2,6), a XUMHUECKOES TelJ0-

! Coraacno [10], TennoTsl 06pa3oBanust TBePAHX PACTBODOB BHEAPEHHs JHHEHHO BO3-
pacTaioT ¢ pOCTOM KOHIEHTpalMH BHEJDEHHOTO B pellleTKy MeTajlja asoTa.

2 Tlox TepMHHOM <HMTPHMAHAS IIEHKa» 3/leChb NOAPa3yMeBAeTCs CyMMapHasl IJIeHKa,
o6pazoBaHHas CJOSIMH C-TBEPAOr0 pAacTBOPAa a30Ta B LHMPKOHHH M HUTPHAA LHPKOHHS.
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BblJie/leHHe B 3TOM cJydae OOYCJIOBJEHO He TOJbKO pacTBOpEHHEM rasa B
MeTaJjie, HO © oOpa3oBaHueMm IJIeHKH. [ucddy3uoHHBII mnepeHoc a3ora B
MeTaJJax IMpPOTEeKaeT 3HAUUTEeNbHO ObicTpee, YeM B HUTpUAAX ! u ToO-
31M0My Iu((y3nOHHOE CONPOTHBJIEHUE T[JIEHKH MOMKET CTaTh JHMHTHDPYIO-
uuM GaxkTOpOM.

[MonyueHHble KUHETHUECKHE KOHCTAHTBI, TO-BHAMMOMY, 3aBHUCAT OT Xa-
pPaKTepPHOro pasMepa 3epHa (AHamMerpa HUTH) u HOPMbI CHMMeTpuu (rJac-
THHA — HUTb — CepUUecKasi 4acTHLA), TO3TOMY IIEPEHOCHTb IIOJy4YEHHbIE
KOHCTaHTHl Ha Jpyrde YCJOBHSI A30THPOBAHHS IIOKAa HeJab3s. DTO CTaHET
BO3MOXKHBIM JIHIIL TOCJAe Pa3paboTKH MaKpPOKMHETHUeCKOH TeOpHH Ipolec-
ca. IlpensoxeHHbIH B HaHHOH pafoTe crnoco® perucTpaluy TelJoBbILese-
HUS NPH a30THPOBAHUH B JaJjbHeHIIeM MOXKET Jiedb B OCHOBY MeToJda H3Yy-
YeHHs] KHHETHKH OBICTPOIPOTEKAIOIUX peaklHuil BLICOKOTeMIlepaTypHOro
'B3aUMOJENCTBUS MeTaJJIOB C ra3aMHu.

ABTopbl mpusHateabHbl JI. A. SIkymieBoil 3a mpoBeldeHHe MeTaJJorpa-
¢buueckoro aHanusa, a JI. H. Fanbnepuny — 3a 1eHHble COBETHl NPH pa3pa-
60TKe ONTHUECKOTO TEPMOPEryJsToOpa.

Hocrynura 8 pedakyuro
26/1X 1974
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KPUTHYECKHUE YCJIOBHUSI BOCIIJIAMEHEHHA
B IJAMUHAPHOM NOTOKE

d. H. Makcumos, H. H. IIepeeydos, A. A. Byrakos

(Yeprocoaroska)

3anaua 0 3aKOHOMEPHOCTSIX IPOTEKAaHHsI SK30TEDMUUECKOH peaklUuu B
NOTOKEe CTaBMJIach HeOLHOKpaTHO. B paborax [1, 2] paccmarpuBasuch 0Co-
OeHHOCTH NPOTEKaHHs 3JK30TePMHUYECKOH peaklHHM B afuabaTHUECKHX YCJO-
BHSX IIpU NOJYyOeCKOHEUHOH JJMHe peakTopa. B 3THX paGorax moxasaHo,
YTO TeMIlepaTypa B KOHIe peakKUUOHHOH 30HBI OJIM3Ka K amuabaTHUecKOoH,

! CornacHo [I1], orHomeHue kKosbduuuentoB nuddysuun D azora B f=Zr u ZrN
npu temnepatype 1600 °C pasno 500.
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