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Estimation of relaxation modulus of composite solid propellant
based on particle packing model

ZHANG Jian-wei, ZHIShi-jun, SUN Bing

(1. School of Astronauticss
Beijing University of \Aeronautics and Astronautics, Beijing 100191, China;
2. 4th Institute,\ China Airborne-Missile Academy, Luoyang Henan 471009, China)

Abstract: To estimate\more-accurately the relaxation modulus of composite solid propel-
lant with different particles volume fraction, the molecular dynamics method was adopted to
construct solid propellant meso-scale models with different particle volume fraction. The
mean stress of composite solid propellant meso-scale model varying with relaxation time was
computed by finite element theory and mesomechanics homogenization method when the
model was under a fixed strain load. So the effective relaxation modulus of composite solid
propellant can be estimated. It can be seen clearly that the instantaneous modulus of compos-
ite solid propellant increases when particle volume fraction becomes larger and the influence
of particles random distribution to the instantaneous modulus of composite solid propellant
by the proposed method. When this method is applied to the design process of composite

solid propellant, it can reduce the design cost and shorten the design cycle effectively.

Key words: composite solid propellant; mesomechanics; relaxation modulus;

finite element method; homogenization method; viscous-elastic material
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