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Abstract

In this paper, progressive failure analysis is performed on composite joints widely used in various industries
such as the aerospace industry. The analysis was conducted on single bolted joints to confirm its reliability
and in succession on double-bolted composite joints as well to study the characteristics of progressive failure.
Hashin failure criteria and EGDM (energy based gradual degradation model) were used for the analysis.
Failure variables are defined by four failure modes, respectively. According to the variables, stiffness
degradation has been calculated. As a result of comparing the test and analysis results of single-bolted joints,
the error was below 5% and it showed that the analytical results are rather credible. Also, the parametric
analysis consequences were obtained conducting the process-progressive failure analysis on the double-bolted
composite joints considering edge-distance ratio (e/d ratio) and bolt spacing.
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Fig. 1 Stress-strain Relationship
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Fig. 2 Equivalent Stress-strain Relationship
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Fig. 12 Matrix Tensile Failure Mode f,, of
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Fig. 13 Matrix Tensile Damage Variable d,, of
Bolted Composite Joint
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