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Table 1 Values of T, A, p and C, of systems 1 , Il and II used in this work

system To A L S

Y /K /)eem™ sl LK /geem™ gt oK

I (aluminum particle) 300 2.37 2.688 0.905

I (3Fe;O,-8Al thermit particle) 300 1.833 3.258 0.670

MI[ aluminized explosive (59/20/20/0.5/0.5-RDX/AP/Al/binder/additive) particle] 300 0.0044 1.910 0.883
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Temperature Response of Aluminum, Thermit and Aluminized Explosive Particles under Thermal Effects in
Nitromethane Detonation Region

HU Rong-zu'’, GAO Hong-xu', ZHAO Feng-gi' , XU Si-yu' , ZHANG Hai’, MA Hai-xia’
(1. Xi'an Modern Chemistry Research Institute, Xi'an 710065, China; 2. Department of Mathematic/Institutes of Data Analysis and Computation Chemistry ,
Northwest University, Xi'an 710069, China; 3. College of Chemical Engineering, Northwest University, Xi'an 710069, China)

Abstract: A formula describing the temperature response of materials heated by thermal effects of explosive detonation was derived.
A numerical method of estimating the relation between temperature ( T) and penetration depth ( x) of materials was presented. With
the help of the data of initial temperature, specific heat capacity, density and thermal conductivity of aluminum particle ( system
I),3Fe,O,-8Al thermit particle (system 1II ) and aluminized explosive (59/20/20/0. 5/0. 5-RDX/AP/Al/binder/additive )
particle (system I ),and temperature in detonation region and detonation stabilization time of nitromethane,the T vs x relation
diagrams for systems [ — I were constructed by numerical calculation using derived formula. The results show that under thermal
effects in nitromethane detonation region the values of x arrived at ignition temperature of 2070 K for system 1,1209.15 K for system
II and 485.68 K for system I is 1.053 um,1.880 um and 0.1905 pum,respectively,and the values of x arrived at original tem-
perature (300 K) is 10.5 wm for system 1 ,9.6 pm for system Il and 0.6 um for system II.

Key words: mechanics of explosion; thermal effect; temperature response; aluminum particle; thermit; aluminized explosive;
nitromethane; thermal penetration depth
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