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Progressive Failure Analysis and Strength Prediction based
on Hashin Failure Criterion of Bolted Composite Joint

Seongmin Kim* - Pyunghwa Kim* - Sungchul Doh* - Hyounggun Kim** - Jungsun Park***'

ABSTRACT

In this paper, the progressive failure analysis of a bolted composite joint which is used in
combustion tubes of projectiles and weapon systems is performed. Hashin’s failure criterion is
considered as fiber tensile failure mode, fiber compressive failure mode, matrix tensile failure
mode, and matrix compressive failure mode for this analysis. And this criterion is used to make
user subroutine, UMAT. Through the progressive failure analysis we predicted failure strength

and compared failure strength with specimen test result.
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Fig. 1 UMAT Flow Chart
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Fig. 4 Load-Displacement Curve and Specimen Result

(b) Fiber Compressive
Failure Mode

(a) Fiber Tensile
Failure Mode

(d) Matrix Compressive
Failure Mode

(c) Matrix Tensile
Failure Mode

Fig. 5 Failure Mode
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