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and uniaxial tensile tests. In this investigation, the dominat-
ing fracture mechanism of HTPB propellant changed from 
the dewetting and matrix tearing at lower strain rate to the 
particles fracture at higher strain rate.
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Introduction

In the design of a solid rocket motor (SRM), great impor-
tance is given to the mechanical properties of propellant 
grain and its damage under various loading conditions [1]. 
This is because a solid propellant is classified as being in 
the family of high particle-filled elastomers. Due to its vis-
coelastic nature, the mechanical properties and fracture 
mechanisms of solid propellants are remarkably influenced 
by temperature, strain rate, stress state, etc. [2, 3]. The pre-
vious researches indicated that the accurate mechanical 
properties of high particle-filled elastomers subjected to 
complicated loads could not be determined from uniaxial 
tests [4]. Therefore, to fully understand the behaviors of 
solid propellants and to ensure the structural integrity of 
propellant grain, it is important to study the mechanical 
properties and fracture mechanisms of solid propellants 
under biaxial loading conditions.

In recent decades, attempts have been made to propose 
various test samples and loading devices for studying the 
mechanical properties of materials under biaxial loading 
conditions [5–7]. However, up to now, it is still difficult to 
effectively obtain the biaxial tensile behaviors of materi-
als due to experimental difficulties. Meanwhile, the exist-
ing researches on the responses of materials to biaxial test 
are all based on tests at very low strain rates (<0.20 s−1) 
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