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The Contact Algorithm Applicability Study for the Analysis of

Composite Mechanical Joints

Li Peicheng, Zhao Meiying, Hou Chi

(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The reliability of the results must be ensured when using the finite element method to calculate the
contact stress distribution on the hole boundary of the composite mechanical connection structure. The basic
principles and characteristics of two contact detection technologies, including small sliding contact detection and
finite sliding contact detection, and three contact constraints, including LLagrange multiplier method, direct con-
straint method and penalty function method are studied in detail. In order to validate the accuracy and applicabil-
ity of different contact algorithms, the commercial finite element analysis software Nastran, Marc and Abaqus
are utilized as stress analysis platform, and the numerical simulation results are carried out to compare with the
test result of bolted joints composite laminate. The results indicate that the finite sliding contact detection tech-
nology and penalty function method are more suitable for the finite element analysis of composite mechanical
joints.
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Fig. 2 Small sliding contact detection based on

anchor point and tangent plane
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Fig. 3 Contact detection based on contact tolerance
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Fig. 4 Exponential penalty function and

penetrantion relation diagram
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Fig. 5 The effect of contact detection on radial

stress distribution at hole edge
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stress distribution at hole edge
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