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Abstract

Some basic thermodynamic relationships are used to develop a theroretical framework for modeling the detonation
in explosives, on the assumption that explosive and detonation product are in a local thermodynamic equilibrium state,
i.e., their pressures and temperatures are identical. Using this framework, a continuum constitutive model for explosive
detonation is composed of a group of ordinary differential equations including the state equations of explosive and its
product, simple mixing law, reaction rate equation and energy conservation equation, which are easily solved by a mature
computational method such as trapezoidal rule. A group of nonlinear constitutive equations in a generalized Maxwellian
form describe the relationship among the time evolution rates of pressure and temperature, the strain rate, and the
chemical reaction rate. Coeflicients appearing in the constitutive equations are determined only by parameters of the
explosive and the product through using simple mixing rule. The continuum constitutive model and the corresponding
computational method are verified by simulating the detonation behaviour of PBX9404 impacted by high velocity Cu
flyer, and in the simulation the JWL equation of state for unreacted explosive and detonation product and the two-term

Lee-Tarver reaction rate equation are adopted.

Keywords: explosive detonation, constitutive equation, reaction rate, numerical simulation
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