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Prediction of Failure Behavior for Carbon Fiber Reinforced Composite
Bolted Joints using Progressive Failure Analysis

Donghyun Yoon*, Sangdeok Kim*, Jaehoon Kim*', Youngdae Doh**

ABSTRACT: Composite structures have components and joints. Theses connections or joints can be potentially weak
points in the structure. The failure mode of the composite bolted joint is designed as a bearing failure mode for
structural safety. The load-displacement relation exhibits bearing failure mode shows a nonlinear behavior after the
initial failure and progressive failure behavior. In order to accurately predict the failure behavior of composite bolted
joints, this study modified the shear damage variable calculation process in the existing progressive failure analysis
model. The results of the bearing stress-bearing strain of the composite bolted joint were predicted using the modified
progressive failure analysis model, and the modified model was verified through comparison with the previous
progressive analysis model.
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Fig. 1. Failure mode of composite bolted joint
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Table 1. Properties of T700/Epoxy composite material

Property Symbol | Unit | Value
Longitudinal modulus E, GPa 147.7
Transverse modulus E,, GPa 8.52
Shear modulus G, GPa 4.59
Poisson’s ratio Vs - 0.3
Longitudinal tensile strength X, MPa 2700
Longitudinal compressive strength X, MPa 900
Transverse tensile strength Y, MPa 50
Transverse compressive strength Y, MPa 200
Shear strength S, MPa 50
Fiber tensile fracture energy Gy | kKN/m* | 180
Fiber compressive fracture energy G, kN/m? 120
Matrix tensile fracture energy G, | kN/m*| 030
Matrix compressive fracture energy | G, | kN/m’ 1.71
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Fig. 2. Geometry and dimension for composite bolted joint
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