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Table 1 Parameters used in calculation
surface temperature T,/K 2000 2400 2800 3200 3600
0, 7.7 6.6 5.8 5.1 4.6
& 0.11 0.13 0.16 0.18 0.20

Note: 6, is initial temperature without units; ¢ is activation energy without units.
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Fig.3  Temperature distribution of main charge at different surface temperatures

(The time which corresponds the initial curve is + =0. The dimensionies time interval
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Fig.4 Detail temperature distribution in main charge

(The time which corresponds the initial curve is 7 =0. The dimensionies time interval between every two curves is A7 =0.625)
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Table 2 Ignition delayed time at different surface temperatures

surface temperature/K 2000 2400 2800 3200 3600

ignition delayed time

. . 27.5 22.5 19.375 16.875 15
without units 7,

R3 IHEHRANZS

Table 3 Parameters used in calculation

parameter value
gas constant R/J + mol =" - K™! 8.314
activation energy E/k] - mol™ 150
charge density p/g - cm ~* 1.4
heat capacity ¢, /) - kg™' - K™' 960

product of reaction heat and index

15
factor QK,/) + kg™ = 57! 884 x10

F 4 EBRWE LR

Table 4 Calculation results of delayed time

surface temperature /K t,4(T, ) /s ignition delayed time t,,, /s
2000 2.99 x107* 8222
2400 9.57 x107°> 2153
2800 4.45 x10 862
3200 2.6 x10°° 438
3600 1.76 x107° 264
9000 1
8000 1 b
2. 7000 1
§ 6000 1
% 5000 A
) 4000 A
5 3000 1
S, 2000 1 '\
1000 —_—
0 — — ——
1600 2000 2400 2800 3200 3600

surface temperature / K
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Fig.5 Relationship of ignition delayed time and surface tem-

perature
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Numerical Calculation of Temperature Character of Main Change in the Powered Initiators Ignition Process

JIANG Xin-guang', WANG Hai-nan’, LIU Wei-gi', JIANG Zhi-bao', LIU Yu-zi'
(1. Ordnance Technology Institute, Ordnance Engineering College, Shijiazhuang 050000, China; 2. Army Officer Academy, Hefei 230031, China)

Abstract: In order to study the ignition process of powered initiators and provide theoretical base for the design of powered pyro-
technics, a mathematical model describing the ignition process was founded by numerical simulation method on the basis of ther-
mal ignition theory. The interior temperature distributions nearby the main charge surface in condition of different ignition source
temperature were obtained by means of numerical integral. The following results from distribution curves were obtained : when the
ignition source temperature is from 2000 K to 3600 K, the ignition distance depart from main charge surface is from 462.8 um to
112.4 wm. The ignition delayed time shortens from 8222 ws to 264 s, indicating that the ignition delayed time shortens when the
ignition source temperature increases. When the ignition source temperature goes to 2800 K, the trend of ignition delayed time
shortening becomes flat.

Key words: explosion mechanics; ignition numerical calculation; thermal ignition theory; temperature distribution; ignition
delayed time
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