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Strength Analysis of Solid Propellant under Viscoelastic Behavior
with Finite Element Method
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Abstract

This paper presents the strength analysis of solid propellants in Finite Element Analysis (FEA).
The strength analysis is very important in the design of solid propellant's shape in order to prevent the
high stress under usage. The solid propellant is a viscoelastic material which exhibits mechanical
properties of both solid (elastic) and liquid (viscous). The relaxation modulus versus time of Hydroxyl-
terminated polybutadiene (HTPB) at different temperatures, based on reference, was used to create
master curve at the reference temperature by applying William-Landel-Ferry (WLF) shift function. The
relaxation modulus which is the function of time was mathematically described by Prony Series. After
that, the Prony series’ coefficients were defined to the simplified FEA-Model of solid rocket motor as
the viscoelastic material properties. The estimated pressure and G-force were applied to the
propellant to represent the load on rocket motor during firing. The result was shown as stress
distribution plots which the maximum principal stress and minimum principal stress are higher than

the average tensile strength of solid propellant.
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