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Kputnueckue ycj0BHs reTepoOreHHOr0 BOCIJIAMEHEHHUS HATPETOH YaCTHLIbI
MarHis B X0JI0HOM BO3/1yXe

AHATUTHYECKH TIOJTyY€HAa 3aBUCHUMOCTh KPHTUYECKOTO 3HAYEHHS HAYaJbHON TEMMEpaTypbl OT
JIMaMeTpa YaCTULBl MarHUs, KOTOPas BBIHYKACHHO BOCILJIAMEHAETCS MPU MMOMAAaHUU B XOJIOAHBIN
BO31yX. OOBACHEHO CYIIECTBOBAHME MUHUMYMA Ha 3TOM 3aBUCHMMOCTHU W MPOAHAJIM3HPOBAHA OT-
HOCHTEIIbHAS POJIb PA3IMYHBIX MEXAHU3MOB TEIUIO0OMEHA, TEIUI03aTpaT Ha UCIIAPCHHE, a TAKKe
JU(PPY3UOHHO-KUHETUYECKOTO OTHOIIEHHUS B MPOLIECCE BBIHYKIEHHOTO BOCIUIAMEHEHUS YaCTULIBI
MarHus.

Kputnueckue ycaoBusi Tenioo0MeHa YacTHIIbl C OKPYKAIOIIUMHU TeJIaMH MPEex-
JI€ BCEr0 XapaKTEPU3YIOTCS €€ JIMaMETPOM, OTHOCUTEJILHON CKOPOCTHIO U HayaJbHOU
TEMIIEpaTypOi, ONpeessoNleld BbIHYkKIEHHOE BOCIUIAMEHEHHE 4YacTHIlbl, Ha II0-
BEPXHOCTH KOTOPOH MPOTEKAIOT 2K30TEPMHUYUECKas XUMHUUECKas peaklusi ¢ razoo0-
Pa3HBIM OKHCJIMTEIIEM.

Bocniamenenne B HarpeToM BO3yX€ 4acTHIl MarHus pasmepoM 15-55 MM He-
3aBUCUMO OT UX HayaJbHOM TeMIlepaTypbl U3ydalloCh dKcnepuMeHTalbHO Kaccesem
u Jlubmanom [1]. YcraHoBJIeHO, UTO TeMIieparypa BOCIIJIAMEHEHHSI C POCTOM JHa-
METpa YaCTHIBl YMEHBIIAIACHh U NPUHALICKUT UHTEpBaTy 920-1150 K. Bocmame-
HEHHWE YaCTHIl MarHusi OOJbIIUMX pa3MepoB (3 MM U 6 MM) B HAarpeTOM U XOJOJHOM
BO3/yX€ DKCHEPUMEHTAIBHO UCCIEN0BAIOCh B padoTe [2]. YcTaHOBIEHO, YTO JJIs
BOCIUJIAMEHEHUS YACTHUI[bl B XOJIOJIHOM BO3JlyXe HEOOXOJIMMO PEABAPUTEIILHO €€ Ha-
I'PETh JI0 HAYaJIbHOM TeMIIepaTypbl BbIIIE ONPENEIEHHOIO KPUTHUECKOTO 3HAYEHHUSI.
Ha npumepe vacTuiipl yriepoaa paHee aHAJIUTUYECKH HU3Y4YaJIOCh BIWSHAE Hayallb-
HOM TeMmepaTypbl Ha KPUTHYECKHE YCJIOBHUsI Bocriamenenus |3.4,5]. Ananutuue-
cKasl MOJIEJb TEIJIOMAaccoOOMeHa YacTUIbl Maruusi ¢ HarpeThiM BO3/lyXOM Oblia pa3-
paborana apropami [1,6].

B naHHOl paboTe aHAIMTHYECKH MCCJIEIOBAHO BIIMSIHUE HAYalbHOW TemIepary-
PBI IPEABAPUTEIBHO HATPETOW YACTHUIIBI MATHUSL HA KPUTUUECKUAE TUAMETPBI BOCILIA-
MEHEHUS B XOJIOJAHOM BO3IYXE, a TAKXKE OIpeIeeHa PoJb MEXaHU3MOB TEIIOOOMEHA
IIPU ONPENEIIEHUH KPUTHUYECKUX YCIIOBUH.

[Ipenamnosnoxum, 4to:

1) HA MOBEPXHOCTH YACTHUIbl MarHusl MPOTEKAET IK30TEPMUUECKass XUMUUECKast
peaKkIusl epBOro MOpsIKa COrJIACHO YPABHEHUIO

2Mg+0,—>2MgO;

2) noJist KOHIIEHTPALMH U TeMnepaTtyp NoJ00HBI B ra30BoH (ase (Lu = 1);

3) TEmJIOBOM M MacCOBbIE MOTOKU Ha MOBEPXHOCTH YAaCTHUIbl CO CTOPOHBI I'a30-
BOH (pa3bl KBa3UCTAIIMOHAPHBI (ac <<a g);
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4) TemmeparTypa BHYTPM YaCTHIIBl HE  3aBUCHUT OT  KOOPAWHATHI
(kc >> %, Bi<< 1);

5) TeniooOMeH ¢ ra3oBoi (a3oi onuckiBaeTcs 3akoHOM HptoToHa-Puxmana;

6) TEIJIONOTEPU U3IYUEHHEM CO CTEHKAMHU PEAaKIIMOHHON YCTAaHOBKH ONpPE/eis-
1otcs 3akonamu Kupxroda u Credana-bosbumana;

7) k0> PUIHEHT YePHOTHI OKCH/Ia MarHusi HE 3aBUCUT OT TEMIEPATypbl U TOJI-
IIIUHBI OKCH/IA.

3nech Lu u Bi — kpurepun Jlbtonca u buo; A, A, — KOOQPUIMEHTH TEMIONPO-

BOJIHOCTH YaCTHIIbl MAarHus W BO3JyXa; a.,a, — KOIQOUIMEHTHI TeMIeparypomnpo-

BOJJHOCTH YACTHUI[bl MATHUS U BO3lyXa.

YpaBHEHHE HECTAMOHAPHOI'O TEMJIOMAcCOOOMEHa YaCTUIIBI MarHusi ¢ y4eTOM
XUMHUYECKOTO TEMJIOBBIJICJICHUS, UCIAPEHUs] MAarHusi U TEILUIONOTEPh H3IYyUYECHUEM
“MeeT BU/I:

— q.. (T.d). T(t=0)=T,, (1
6 dt qeff( ) ( ) b ()
Qeff =dch “9dn> 9w =9 T 9w T 90>

Qe =Q,W,. q, =o(T-T,). q, =eo(T* =T). q, =LW,,.

_ M LM 1 1
W, =kp,,C,(1+Se)", W, =Bp,Cpi. Cpo=—"rex m N

o =kpCo(1+Se) o =BP.Crsr Ch, M TR T T
E A Nu kp o I T+T,
k=k, exp(——j, o=—-, :DNu, Se = Pe ,D=—=—,T,=——

RT d d Bpg P4Cy 2

0.75
TO TO *
pgs = pgo(?j: pg :pgo T_X s >\«g :}\‘gO TO . Cg = CgO +Q(T—TO),

rie qq» qg - J,, — INIOTHOCTH MOIIHOCTU XUMHUYCCKOT'O TCIJIOBBIJICJICHHS, TCIIJIOBO-

ro NMOTOKA 3a CUET TEINIOOOMEHA ¢ ra3oM, TEIJIOBOrO MOTOKA U3jlyuyeHueMm, Q, — Ten-
J0BOH 2(pPexT XUMUUECKON peaKlu, paCCUMTAHHBIM Ha KUJIOIpaMM OKHCIUTENs, L
— yleJbHas TEIIoTa UCIapeHusl, K — KOHCTaHTa CKOPOCTH XUMHUYECKOH peakuuH, kK,

— IPEIPKCIIOHEHIIMAIIbHBIA MHOXKHUTEIb, | — dHEprust aktuBanuu, R — yHuBepcaiibHast
razoBasi OCTosiHHast, C, — OTHOCUTENbHAS MAaccoBasi KOHILIEHTPAUsl KUCIOpoAa Ha
0eCKOHEUHOCTH B Bo3ayxe, C . — OTHOCHTENbHAs MAacCOBasi KOHIICHTPALUs HACHI-

MICHHBIX TApOB MArnuvs Ha MOBCPXHOCTH YACTHIIbLI, Mm’ Mg — MOJISIPHBIC MAaCChl

napoB MarHusi U Bo3ayxa; 3— kodgduiment maccooOMena, o — kodpduuueHT Ten-
N000MeHa, Py, P, — IIOTHOCTH T'a3a Ha MOBEPXHOCTH M BJIAJIM OT 4acTUIbl, D — KO-

shduirent 1udpdy3nn KUCIopoia u NapoB MarHus B BO3ayxe, A, — KOOpuIUeHT
TEIUIONPOBOJHOCTH BO3/lyXa, C,— yJAelbHas TeroemMkocts rasa B JLx/(xkrK), Q —

o 2
TemIieparypHslii koagduuuent rernoemkoctu raza B Jix/(kr-K°), p, — mIoTHocts
MarHus, ¢, — y/lejibHasi TeII0EMKOCTb Maruus, d — 1uaMerp 4acTulibl, € — KOdpdu-
LIMEHT YEPHOTHI OKCHJA Maruusi, ¢ — nocrosinHas Credana-bosbiimana, T, — Tem-
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neparypa crenok, T, — remreparypa rasa, T, — Temneparypa, Ipo KOTOpoi paccuu-

TaHbl Pgos Agoi Ty Temneparypa KurneHuss marnusi, Se — auddysznonHo-

KMHETHYECKOE OTHOLIEHUE, Nu — kputepuil Hyccenbra, t — Bpems.
Hccnenyem cranmoHapusie peiienust ypaBHeHue (1). Ha puc.l npeacraBieHbl
3aBUCUMOCTH XMMMUYECKOIO TEIUIOBBIIEIECHUS (,, M TEIIOOTBOAA ¢, U d(PdeKTus-

HOTO TEIUIOBBIACIICHHS (.4 B 3aBUCUMOCTH OT TemIeparypsl (auarpamma CeMeHO-
Ba). Touka CTallMOHAPHOCTH 1, (TOYKA MEpeceYEeHMs] KPUBBIX) XapaKTEPU3yeT KPUTH-
YECKOe 3HAUE€HHME HAvyaIbHOM TeMIlepaTypbl YacTUlbl (HApPUMEP, pa3MEPOM 3 MM),
ONPEACIISIIOIIEE €€ BOCINIAaMEHEHUE B XOJOAHOM Bo3ayXe. lIpu HavyaiapHOM Temnepa-
Type yactuusl T, <T,, wactuua oxyiaxuaercs 10 0oJiee HU3KOH TeMIepaTypsl, COOT-
BeTcBylIas Touke o (puc.l); npu T, >T,, —vactuua Bocriamensercs. Ha 3aBucumo-

CTU (. (T) TOuka i,, XapakTepu3syrollas BIUSHUE HadaIbHOH TEMIEpaTyphbl, JIEKUT

oq .o
Ha OCH a6CI_II/ICC, T KOTOPOW BBIITOJHACTCS AOIMOJIHUTCIIBHO YCJIOBHC %>O.

Touka CTalMOHAPHOCTH €, (TOUKa e,) XapaKTepu3yeT MUHUMAJIbHOE (MaKCUMaJIbHOE)
npe/enbHOe 3HaYEHUe JAUaMeTpa YacTULbl, IPU KOTOPOM BO3MOXHA BBICOKOTEMIIE-
patypHasi CTaJiusi OKHCIEHHSI. DTH TOYKH SIBJISIOTCS TaKKe HEYCTOWUMBBIMH: MPU
T, <T, yacruna oxnaxjaercs 10 0oJjiee HU3KOW TeMIepaTypbl, COOTBETCTBYIOLIAs

A, Aet , Brine? Ao, B2
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Puc.1 3aBucumoctu a) qy,(T), qu(T); 0) qege(T) 1 wacTHIB MarHUA AHAMETPOM 1)
40706.1 mxm; 2) 3000 mxwm; 3) 11.7 mxm. T, = T, = 293K, C,, =0.23.
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Touke o; npu 1y >T, — 10 Temreparypsl, COOTBETCTBYIOIIAsI TOUKE €.

YCTOWUHUBBIE U KPUTHUECKUE COCTOSIHUSL OlIPEEIIsIEMble HAaYaJIbHOW TeMuepary-
pOH ¥ IMAMETPOM HYaCTULI HAXOAMUM U3 YCJIOBUS CTALTMOHAPHOCTH:

PP, 4_ e
et = Qo kpoCo —————PBp C (T-T, ) —ec{T" =T, |- PBp LC,s=0 (2)
g Bpg + kpgs g g( g) ( ) g

Benst 6e3pasmepHyst BelmuuHy [3,, ypaBHEeHHE (2) HECT0XKHO CBECTH K KBa-
paTHOMY ypaBHEHHIO:
(A, +A B2 —2AB. +A, =0,

1 Bpg
rae A=—\l-A, -A, -A,), . = s
J-a, DS
_eofrt-Ty) e (T-Ty LG,
" onpgsco , ¢ QOCO 5 - QOCO ,

Pelenue KBaJipaTHOTO ypaBHEHUS MO3BOJISIET MOJYUUTh YCTOHUUBBIE U KPUTH-
YECKHE CTAllHOHAPHBIE COCTOSIHMSI B BUJE 3aBUCUMOCTH JMAMETPa YaCTULBI OT €€
CTallMOHAPHOH TEMIEpaTyphl:

LC,
T-T, + :
ngu Cy
d= exp . (3)
Qo CoPgsko (A + \/AZ —A, (A, + AL)> RT

3aBUCHMOCTH (3) MO3BOJIICT MPOAHATM3UPOBATH BIIMSHUE HAYaLHOM TemMIiepa-
TYpbI YACTHI[bl MArHHsI HA KPUTHUCCKHE JTUAMETPBI, XapaKTePU3YIOIIUX BOCIIaMCHE-
Hue (puc. 2 a, 0).
pPY HU3KHUX TeMIIepaTypax ra30BOH Cpe/ibl YaCTHI[bl MarHusi He MOXYT CaMo-
MPOU3BOJILHO TEPEHTH ¢ HU3KOTEMIIEPATYPHOTO PEKUMA OKMCIIEHHUSI Ha BHICOKOTEM-
nepatypHbIi. JIJ1st 4acTuIl, pasMepbl KOTOPHIX JiekKaT B HHTEpBaJIe (de] .de, ) CYIIECT-

BYIOT TPU CTALlMOHAPHBIX COCTOSIHMS, OJIHO M3 KOTOPBIX SIBJISIETCS HEYCTOMUYMBBIM.
Kak crenyer us auarpamm CeMeHOBa, MMEHHO 3TH COCTOSIHMSI OIIPENEISIOT ISl IaH-
HOW YacTULBI ONPENEIEHHOrO pa3Mepa KPUTUYECKOE 3HAYEHHE HAYaJIbHOU TeMIiepa-
TYpBbI, BBIIIE KOTOPOH OCYIIECTBJSETCS NEPEX0]] HA YCTOMUMBBIE BHICOKOTEMIIEpa-
TYpHBIE CTAITMOHAPHBIE COCTOSTHHUSI.

CnenoBaresibHO, BOCIUIAMEHEHUE YACTHIIBI MAarHusi B XOJIOJHOM BO3JyX€ BO3-
MOXHO TOJBKO B OINPEJCICHHON O00JACTH H3MEHEHUs HadyalbHBIX TEMIIEpaTyp

(Tb,m ,Tb,el) U IMaMETPOB YaCTHIL (d e+ de, ), OrpaHWYEHHON KpUBBIMH (pHuc.3a, 0):

Tb T + M
A Nu ¢ C, @)
" roopgsk(Tb) (A(Tb) + \/A(Tb )2 - AW (Tb) : (Ag (Tb) + AL (Tb))j
d. =d,. di. =d,,.
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N3 puc.26.36 BUIHO, UTO O€3 yueTa TenjaooOMeHa U3JIyueHUeM BEpXHUHN npeen
10 TUAMETPy MCUEe3aeT, UTO YKa3bIBAeT HA TO, YTO MMEHHO TEIIJIONIOTEPH H3TyUCHHEM
OTIPEICIISIIOT BTOPO# Mpeaes BOCTIIaMECHEHHMS.

Ha 3aBMCHMMOCTH KpUTHUECKOW HayaJIbHOU TeMIEepaTypbl OT JUaMeTpa YaCTUIIbI
(puc.3) HabJro1aeTCsi MUHUMYM (T. m), KOTOPBIK paszjielisier BClo 00J1acTh KpUTHUe-
CKUX JTMaMETPOB Ha J[Be: 00JaCTH MaJIbIX U OOJBIINX IHAMETPOB.

JUJi MaJTbIX TUAaMETPOB CBOMCTBEHHO YMEHBIIEHUE KPUTUUECKOTO 3HAYECHHUSI Ha-

£i" B L3 )
1 ; X
: 1 =5 % L
T + N 'i-:'l.',. _ N
i o i ’%, |
— ; .53 £
. N
P I e P kS
T 1| -
x 0 !
s EIT iy B Y

Puc. 2 3aBUCUMOCTD AMaMETpPa YaCTUIIBI OT €€ CTAIIMOHAPHON TEMIIEPATyphI &) C yue-
ToM U 0) 0€3 yuera TerIonoTeps u3ayueHuem. [TyHKTUpHbIE KPUBBIE — YCTOUNBEIE

HU3KO- U BRICOKOTEMIIEPATYPHBIEC CTAIMOHAPHBIE COCTOSHUSA; CIUIONTHBIE — HEYCTOM-

YUBBLIC CTALIMOHAPHBIC KPUBBLIC.

T . E T E
15004 ¥ 1500+ ¢
Thoil Tocit
\ N
N
\'\‘ M
10004 \"*-...,h_ 2 1000+ \a..“
e U || Y “--..,_'_“._
m H L]
004 so0+
d, nmen d, nmcm
1 10 100 110° 110t 110 1 10 100 110° 110t 110°
a o

Puc.3 3aBUCHMOCTD KPUTHYECKOTO 3HAYEHHUS HAYAJIBHOM TEMIIEPATYPHI OT pa3Mepa 4acTH-
upl Marnus npu T, =T, = 293K ¢ yuerom (a) u 6¢3 yueta (6) TCIIONOTEPH U3TYUCHUEM.
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YaJIbHOW TEeMIIepaTyphl C YBEJIMUEHUEM JIMAMETpa. ITO CBA3AHO, C TEM, YTO C YBEJIU-
YEHUEM JIMAMETPa YMEHbIIIAIOTCS TENJIONOTEPH C I'a30M U Ha UCIapeHUue MarHusl.
[Ipu >TOM XUMHUUECKasi PeaKIusl ONPE/IeSIETCS] KHHETUKOW PeakliuM U MPaKTUUECKU
HE 3aBUCHUT OT pa3Mepa YacTHUIbI.

JInst GoABIIMX pa3MepOB YACTUIL POJIb MACCOMEPEHOCa KUCIOPO1a K TOBEPXHO-
CTH YaCTHULbl CYIIECTBEHHA U, C YBEJIMUYEHUEM pa3Mepa YacTHUllbl, YMEHbIIIAETCS MO-
Jladya KUCJIOpoJia K MOBEPXHOCTH 3a cueT Jupdy3un, xuMuueckas peakiiusi 3ame1isi-
ercs. [loaTomy ju1st OOJIBIIKMX JIMAMETPOB YACTHIL JIJIsI €€ BOCIIJIAMEHEHUs] He0OXO0 11~
MO TIOJTHSITh €€ HaYaJIbHYIO TEMIIEPATY Y.

Pacuer mpoBoauics npu cienyroummx gaHueix: E = 189500 Jhx/monb, L =
5.462-10° Jlw/xr, k, = 0.86-10° m/c, Q, = 38.56-10° Jlx/krO,, € = 0.35, p,o= 0.275

KT/M”, cg0=1105 JLx/(xrK), Ty= 1273.15K, C, = 0.23, A4 = 0.082-B1/(M-K), Nu =2,
M,, =24.3-107 kr/mosb, My, =29-107 kr/mou.

JIIst DKCIEPUMEHTAIBHOTO ONPEAEICHU KPUTUYECKUX 3HAYCHUH HavallbHBIX
TEMIEepaTyp, YaCTULbl MarHusi BBOJAMJIUCH B IJaMsi ponaH-0yTaH-BO3AYIIHOH cMe-
cu. [lpu gocTrxeHnn OnpesesiecHHON HadalbHOW TeMIlepaTypbl, GUKCUPYEMOH Xpo-
MEJIb-aJIFOMEJIEBOU TEPMOIIAPOU, YaCTUIIA BLIBOJAMIIACS B XOJIOHBIM BO3AyX. IIpu Ha-
YaJIbHOU TEMIIEpAType YaCTUIIbI BBIILIE KPUTHUECKOTO 3HAYEHUSI, YACTHIIA T10 MPoLIe-
CTBHUHU HEKOTOPOTO BpPeMsl, BOCIUIAMEHIIACh. Pe3yIbTarel IpUBENCHBI HA PUC. 3a , KO-
TOPBIE YAOBIUTBOPUTEILHO COIJIACYIOTCS C IIPEACTABICHHON TEOPUEH.

B rabauiie npusenensl 3HaueHus Ag, Ay, AL, KOTOPBIE XapAKTEPU3YIOT OTHOCH-
TEJIBHYIO POJIb PA3JIMYHBIX MEXAHU3MOB TEIJIOOOMEHA K XMMHUUYECKOMY TEIIOBbIIE-
JICHUIO TIPU ONPENCICHUN KPUTUYECKUX 3HAYECHUM HAYaJIbHBIX TEMIIEpaTyp YaCTULIbI
MAarHus [Py €€ BBIHYKICHHOM BOCIIJIAMEHEHUH B XOJIOJHOM BO3IyXe€.

Jlig dactun Maiblx pasMepoB de;<d<d,, Temionotrepu U3IyYEHHUEM HE3HAYM-
TEJbHBI, U 3aBUCUMOCTh KPUTUUECKOIO JIMAMETPA, XapaAKTEPU3YIOLIEro BOCIIAMEHE-
HHE, OT HAaYaJILHOM TemIeparyphbl YacTULIbI (4):

B ngu C, (Tb - Tg ) + LCm,S (Tb)
roopgsk(Tb)cg (1 - Ag (Tb)_ AL (Tb )) |

(5)

1%

Tabnmua. Posb pasanuHelX MEXAHM3MOB TEMIONOTEPL U AU (Y3HOHHO-KHHETHUECKOE OT-
HOIICHHE B MPOIECCE BHIHYKIEHHOTO BOCTUIAMEHEHHS YAaCTHIIBI MATHUS B XOJIOJHOM BO3IYXE.

T, =T, =293K. C, =0.23

di, MM Ty o K Ay Ay Ay Se
30 1147 0.097 0.006 0.049 0.17
100 1053 0.085 0.024 0.014 0.11
300 989 0.078 0.072 0.005 0.09
1000 938 0.072 0.193 0.002 0.09
3000 900 0.067 0.438 0.001 0.11
30000 904 0.068 0.400 0.001 1.18

87



Jlnst yactun Marnust pazmepamu dy, < d < de, MpU BBIHYKJIEHHOM BOCIIaMEHE-
HUM B XOJIOAHOM BO3IyXe MOXHO MpeHeOpeub MUCIapeHueM MarHusi ¢ MOBEPXHOCTH
YACTHUIIbl U KPUTHUECKUH TUAMETP 3aBUCUMOCTH OT HaYaJIbHOW TEMIEpaTyphl, Ompe-
JIeJIeTCsl KaK:

Q.C
[8) (8]
XgNu—C

d, :m(A(Tb)+\/A(Tb)2 “AL(T,) A (T)). ©6)

w

Paccuetst 1o (5) 1 (6) 1atoT Xoporiee corjoacoBanue ¢ Gopmyioi (4).

JIOTIOJIHUTETIBHBIE UCCIIEAOBAHUS BIMAHUSA TU(PPy3NOHHO-KHHETUUYECKOTO OT-
HOILIEHUs TIOKAa3a/ld, YTO B XOJIOAHOM BO3JyX€ JUIS pPa3MEPOB YaCTHUIl MPUHAJJIEKA-
mux uarepsaity (30+3000) MkM XUMHUEcKasi peakius IPOTeKaeT B 00J1acTH OJIM3KON
K KMHEeTHYeckoi. BOMM3U MpenesbHbIX COCTOSIHUM BBICOKOTEMIIEPATYPHOIO TEIJIO-
MaccooOMeHa y4eT JaHHOTO OTHOILEHHUSI HEOOXOAHM.

B Touke mMuHMMYyMa m CXOIATCS JIB€ 3aBUCUMOCTH KPUTHYECKOH HavyalbHOU
TEMIEpaTyphbl YacTUIbI OT €€ JuameTpa. B ToM ciiyyae MmojKOPHEBOE BbIpaXKeHHe
(4) oOparaercst B HOJIb (IpUYEM, KakK BHJIHO M3 TAOJMIILI ISl JAHHBIX JIMAMETPOB
Ap<<AgA,). OTO 1aeT BO3MOKHOCTB HOJTyYHTh BBIPAXKEHHS JUIA ONPENEICHHS B TO-
YKEe M KPUTHYECKHUX 3HAUEHUH HayaJIbHOM TeMIepaTyphl U JiaMeTpa U3 3aBUCHMOC-
TH U3 3aBUCUMOCTH:

(\/k(Tbi’m )Cgpg (Tyim — Tg) + \/86(Tb4i=m B T‘i ) )2

C.=
! Qk (Tbi,m )pgs
ngquC"
Goom = 260(T,,, - T;) (=8, (1) =4, (To))

Hcrosb3yst  ycilioBHE CTallMOHAPHOCTH (. =0 W ycjloBHME MHUHHUMYyMa
oT, / od =0 na 3aBucumoctd Ty(d), TOJyUnM JIJIS1 TOUKH 7 COOTHOIICHHUS MEXTY Te-
MJIOBBIMH TTOTOKaMH ¥ UG PY3HOHHO-KHHETHIECKOTO OTHOIICHHMSI:

b _ Se niu ,PB(1 1)
d eo(Ty —T))

Takum 00pazoM, aHATMTUYECKH TIOJyUE€HA 3aBUCUMOCTh KPUTHUYECKOTO JIUAMET-
pa, COOTBETCBYIOIIETO BBIHYXJICHHOMY BOCIIJIAMEHEHHIO YaCTHIbI, OT HavajlbHOU
TEeMIIepaTyphbl YacTHIbl. TermmooOMeH W3JIyuyeHHeM SIBJISICTCS] TPUUMHOM TOSIBJICHUS
BTOPOIO Mpejesia Mo AUaAMETPy YaCTUIIbI MarHusi, BbIIIE KOTOPOTO HE MPOUCXOUT
BBIHYK/IEHHOE BOCIUIaMeHeHHe. [lojyueHbl BhIPaKEHHUSI, MO3BOJISIONIUE TMOJYYUTh
3HQUEHHUsI HAYAJILHON TeMIMepaTypbl U JIMAMETPA YACTHIIbI, COOTBETCBYIOIIUX TOUYKE
MHUHHAMYMaQ Ha 3aBUCUMOCTH KPUTHUYECKOTO 3HAYEHHUs HAYAIbHOW TeMIlepaTypbl OT
JIMaMeTpa, ONPEIeIISTIONIero BEIHY XK /ACHHOE BOCIIJIaMMEHEHHE.

=Se.
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B.B. Kaainuak, O.C. Uepnenko

KpuTH4Hi yMOBH rereporeHHoro 3anaJJoBaHHA HATPITOT YACTUHKH MATHIIO B
XO0JIOAHOMY MOBITPI

AHOTALIIS
AHaJIITHYHO OTpUMaHa 3aJeXKHICTh KPUTHYHOIO 3HAYEHHS MOYATKOBOI TeMIepa-
TYPH BiJl liaMeTpy YaCTHHKH MarHito, sika BUMYILIECHO 3aliMa€ThCsl MPH MOTPAIIsTHHI
B X0J07He noBiTps. [TosicHeHo icHyBaHHs MiHIMYMY Ha LIl 3aJI€KHOCTI 1 npoaHali-
30BaHa BiJIHOCHA POJIb PI3HUX MEXaHi3MiB Tenja000MiHy, TEIUIOBTPAT HA BUIAPOBY-
BaHHS, @ TakoX JAUQY31MHO-KIHETUYHOIO BiJIHOIIEHHS B IPOIECi BUMYIIEHOTO 3a-
HMaHHS YaCTUHKU MAarHio.

V.V. Kalinchak, A.S. Chernenco

Critical terms of heterogeneous ignition of the heated particle of magnesium
in cold air

SUMMARY
Dependence of critical value of initial temperature is analytically collected from
the diameter of magnesium particle, which forcedly inflames at a hit in cold air. Exis-
tence of minimum is explained on this dependence and the relative role of different
mechanisms of heat exchange is analysed, and also diffusive-kinetic relation in the
process of the forced self-ignition of magnesium particle.
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