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Fig. 1 Schematic of experimental device for

study of combustion process
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Fig. 2

Images collected from combustion process of samples with standard

composition ratio at 8p= 200 ‘C(time interval between (a) and (b) is 0.2 s)
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Fig. 3

Images collected from combustion process of samples with 28% dilute

ALO;3 at 0p= 25 C(time interval between (a) and (b) is 0.2s)
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Fig. 4 Images collected from combustion process of samples with 15% dilute

ALLO3 at Bp= 25 C(time interval between continuous two images is 0. 1 s)
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Table 1 Physical properties for calculation' '~ '
Parameters Values
p 2500 kg/ m’
K 81.5(J*s)/ (m*K)
Ko 1.0x 10"
— 912 J/ (kg*K)
Cyeqia 854 J/ (kg*K)
E 3.24 x 10° J/ mol
a 107 J/ (m**K)
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Fig. 6 Three kinds temperature fields
of combustion
(a) —Temperature field of a stable planar combustion;
(b) —Temperature field of a unstable multr point
spiral combustion; (c¢) —T emperature field of

a unstable one point spiral combustion
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Fig.7 Calculation results under conditions

of 20% diluent A1,O3 at different

preheating temperatures
(a) —0p= 25 C; (b) —0p= 300 C; (c) —0p= 400 C

A . B T7(a) P, AEIIA20% AL O 7
I, H T SLRBE N MR () 2 B e BR RS, T 2 T
PORE 00 #2555 300 CH, T4 REN, MEEK
FeE MESE N, BRIGERTHY AR B R R B X 1) £ H K
i B AR R AR, Wi 7(b) Pross; S 1A A 2
400 CHY, #RJGefe A A ST P Fo e e A%, i 7
(¢) Fror

Bl 8 J& S0 T A AN R TG 00 T o i 72
RAEEMG, FTLUE H, BTG T &, BB
DRI ZY, BReit R W AR 1S A8 e, MABE i ANERE 1)
% R BETE X P AR AL . B e] WL, BT
B SR T T ) A A A S 4 R — 3 .

B8 Al L L 0 SR A AR ] AR FE B A B
Fig. 8 Photography showing combustion status of

samples with standard composition ratio at

different preheating temperatures
(a) —0= 25 C; (b) —0y= 150 C
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Combustion process and computer

simulation in Al TiO,- C system

YANG Bo, ZHANG Erlin, ZENG Song-yan, DAI Sheng-long, LIU Bo-chao
(No2 Lab, Beijing Institute of Aeronautical M aterials, Beijing 100095, P. R. China)

[ Abstract] The combustion process in AFTiOy C system was studied by means of the rapid image sampling technique. Based on the

combustion theories a mathematics model of the SHS combustion process in AFTi0,-C system has been built and numerical simulation

has been done. The calculation results are in good agreement with the experimental results. Then the characteristic and the changing

law of the combustion process in AFTi0,-C system have been analyzed.

[ Key words] SHS; combustion process; computer simulation
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