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Tab.1 Dimensions of the composite pin joint
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Fig. 1 Dimensions of the composite pin joint
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Tab. 2 Basic input random variables of

the composite pin joint

RV MV SD COoV
E, 135000 6750.0 0. 050
E, 8800 616.0 0.070
E, 8800 616.0 0.070
Gy 4470 223.5 0. 050
Gy 4470 223.5 0. 050
G 3200 160. 0 0.050
Xt 1548 63.5 0.041
Xc 1226 122.6 0.100
Yo 55.5 3.2 0. 057
Yo 218 12.9 0.059
Zr 65.5 3.7 0. 057
Z¢ 257 15.2 0.059
S, 89.9 9.0 0.010
Sis 110.5 1.1 0.010
Sos 110.5 1.1 0.010
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Fig. 2 Three-dimensional finite element model
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Fig. 3 Stress-displacement curves of 4 groups of

progressive failure schemes
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Fig. 4 Comparison of failure probability function curves
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Fig. 5 Comparison of failure probability function curves with

different response surface parameters
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Application of response surface method on structural reliability

analysis of pin joint in composites
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Abstract: Composite materials exhibit much more scattering material properties than metallic materials.
The paper presents an application of weighted response surface method on structural reliability analysis
of a composite pin joint. A three-dimensional finite element model is used to perform the deterministic
progressive failure analysis of composite pin joint. The mechanical properties and ultimate strengths of
one lamina are modeled as random variables and considered in the process of structural reliability
analysis. A detailed study on the effect of different failure criteria and stiffness degradation rules is
performed. This study shows that the combination of Olmedo-Santiuste failure criteria and Camanho-
Matthews stiffness degradation rules produces the closest bearing strength result to experimental mean
value. Another detailed study is also performed to investigate the effect of response surface parameter f .
The results show that linear weighted response surface function with f=1 is capable of providing good
approximations of statistical characteristics of the bearing strength of pin joints in composite laminates

for structural reliability analysis.

Key words: composites;reliability; pin joint; probabilistic strength analysis;response surface method



