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A study on development of reaction rate equation for
reactive flow simulation in energetic materials

Bohoon Kim* - Jai-ick Yoh*'

ABSTRACT

A modified Ignition and Growth(I&G) model which is necessary to simulate the combustion
phenomena of energetic materials and an analytical model determining the unknown parameters of the
reaction rate equation are proposed. The modified 1&G model sustains important physical implications
with overcoming some problems of previous rate equations. This rate model consist of Ignition term
which represent the formation of the hotspot due to void collapse and Growth term which means the
shock to detonation transition phenomena. Also, the theoretical model is used to investigate the
combustion characteristics of certain energetic materials before running Hydrocode by pre-determination
of unknown parameter, b, G,x,/ The analytical model provides efficient and highly accurate results

rather than previous method which simulated the unconfined-rate-stick via the numerical means.
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Table 1. LX-17 explosive parameters

parameters I G b

casel 3.0X10° | 550 0.8
case2 4.0X10° | 550 0.8
case3 5.0X10° | 550 0.8
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Fig. 6 Time trace of the bumn fraction of LX-17
explosive using modified I&G model
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