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On a Failure Criterion of a Solid Propellant
under Tri-axial Stress Fields

By Shuji ENDOH and Kozo KAWATA

An attempt is made to develop a failure criterion of a solid propellant by determining
the three-dimensional stress distribution in an elastic system consisting of an elastic sphere
embedded in an elastic body of infinite extent subjected to a tri-axial tension (or compres-
sion). It is assumed that the stress field under the tri-axial tension is established super-
imposing the stress fields each of which is produced by mutually orthogonal and indepen-
dent uniaxial tension. Use is made of Sezawa and Miyazaki’s solution for the case where
the system is subjected to a uniaxial tension (or compression). Only the solution for the
radial stress is presented in the present paper, and the failure criterion of the system is
established such that the matrix-filler boundary fracture of the elastic system is initiated

when and where the radial stress at the boundary reaches a certain critical value.

A fai-

lure surface is obtained, which is in the shape of a trihedral planes whose axis is perpen-
dicular to the =n-plane in the tri-axial stress space.
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