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Temperature calculation results of the detonation environment system

composition of alumi-
. . initial system temperature / K
nized explosives / %

explosive detonation temperature / K

temperature control equa-

relative error

temperature control equa- relative error

CL-20 Al EXPLO 5 EXPLO 5
tion calculated value [ % tion calculated value / %

95 5 3869 3832 0.97 4527 4420 2.42
90 10 3585 3606 —-0.58 4822 4769 1.1
85 15 3342 3401 -1.73 5098 5030 1.35
80 20 3127 3222 -2.95 5351 5428 -1.42
75 25 2933 3048 -3.77 5580 5687 —-1.88
70 30 2753 2886 -4.61 5782 5871 -1.52
65 35 2584 2734 -5.49 5837 5622 3.82
60 40 2424 2583 -6.16 5154 5002 3.04
55 45 2270 2436 -6.81 4597 4484 2.52
50 50 2119 2295 -7.67 4076 4073 0.07
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No.
experimental value  calculated value  relative error / %
S-A 11.99 10.92 -8.92
S-B 18.21 20.24 11.15
S-C 17.18 18.30 6.52
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Non-isothermal Combustion Model for Aluminum Powder in Explosive Detonation Environment

NIE Jian-xin', LIU Zheng', KAN Run-zhe'?, GUO Xue-yong', JIAO Qing-jie', YAN Shi'
(1. State Key Laboratory of Explosion Science and Safety Protection s Betjing Institute of Technology  Beijing 100081, China; 2. Hefei Institute for Public Safety
Research, Tsinghua University, Hefei 230000, China)

Abstract: In order to study the combustion characteristics of aluminum powder in the detonation environment, based on the
combustion model of aluminum powder in the detonation environment, the non-isothermal combustion model of aluminum
powder in the detonation environment was established by comprehensively considering the effects of gas components of the deto-
nation products and the temperature of the detonation environment system on the combustion and energy release process of alu-
minum powder. The non-isothermal combustion control equations of aluminum powder in the detonation environment, includ-
ing the combustion process of aluminum powder, the gas components of the detonation products and the temperature of the det-
onation environment system, were proposed. And it was verified by laser induced breakdown spectroscopy experiments. The re-
sults show that the deviation between the calculated values of the non-isothermal combustion model control equation of alumi-
num powder and the experimental values of laser induced breakdown spectroscopy is within 12%, which verifies the accuracy
of the theoretical model calculation. The laws of the influence of aluminum powder particle size and aluminum-oxygen ratio on
the combustion characteristics of aluminum powder in explosives were obtained.

Key words: detonation environment; aluminum powder; non-isothermal combustion model; laser-induced breakdown spectros-
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A non-isothermal combustion model of aluminum powder in the detonation environment was established. The non-isothermal

combustion control equations of aluminum powder in the detonation environment including multiple factors were proposed and

verified by laser induced breakdown spectroscopy experiments. The effect of aluminum powder content and particle size on the

combustion ratio and combustion rate of the explosives was obtained. It can provide a theoretical basis for the microstructure

design of aluminized explosive.
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