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A Composite Bolted Joints Non-Linear Stiffness Model and its Application

Huang Heyuan, Zhao Meiying, Wan Xiaopeng, Hou Chi

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

Abstract; The paper presents a nonlinear stiffness model on the bearing damage and bolt-load distribution rule of
composite bolted joints. Based on the experimental stress-strain curves of composite single-bolted joints, the bearing
damage process of structures can be divided into: linear non-damage stage ; nonlinear damage propagation stage and
linear degeneration stage. In this paper, the composite bolted joints are represented by a system of springs in which
the static friction effects between laminates are considered in the linear stage, the non-linear interlaminate shear be-
havior and the nonlinear damage function for composite are defined and failure behavior based on the energy abor-
tion principle is simulated in the linear degeneration stage. At last, the multi-fasters spring model is analyzed by im-
porting the single-faster spring model .Comparing with the experimental data of multi-fasters shows the numerical re-
sult is in good agreement with experimental curves and has little error on the bolt-load distribution, which satisfies

to the requirements in the engineering.

Keywords: composites; stiffness model; multi-fasters joint; design of experimental; spring model; non-linear;

stress-strain curves



