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Stress analysis of viscoelastic materials and it's
application in solid propellant

Dr.Mahmood Moosavi Mashhadi ; Mohamad Reza Sanatgar
Dept. of Mechanical Engineering, Faculty of Engineering, University of Tehran

ABSTRACT

In the present article, the stress analysis in a special missile motor is studied. This missile motor consists
of a steel cylinder which concludes the star grain of solid propellant. The steel cylinder behavior is elastic,
but the inner solid propellant exhibits the viscoelastic behavior. The fact confirms this assumption.

The problem's solution is performed by finite element method. Since solid propellant burns, the problem
shape is dependent on time. On the other hand the behavior of viscoelastic materials is varied by time. Thus,
in the analysis of this problem, time has a principle role. This problem which has the moving band , is solved
by a 'step by step' time method. In each time step, the necessary variations are given to the problem by
modifying of the stiffness matrix and the load vector and the problem is solved again. The routine is done
until last step. Therefore stress value and distribution are obtained in every location of solid propellant grain
and cylinder. This analysis has an important role in solid propellant grain and cylinder design. In this way,
cracks of propellant are controlled and insuring of correct function of missile motor can be obtained.
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Solid Propellant, viscoelastic Materials, Stress Analysis, Finite Element Method
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