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Abstract

The optimization of contact stress distribution plays an important role in the design of frictional contact
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systems, where the key issue lies in coordinating the interaction between stress uniformity and friction
evolution. To address the limitation of traditional models in which friction behavior is independent of
stress distribution, a globally coupled friction model is proposed, where the friction coefficient is ex-
pressed as a function of the mean contact stress, thereby establishing a coupling relationship between
the friction state and the overall stress level. On this basis, a contact stress optimization model is con-
structed, which incorporates a stress uniformity term, a friction risk regulation term, and a nominal load
constraint penalty term, revealing the trade-off among these components. Due to the dependence of the
friction term on the mean stress, a global coupling effect is introduced, leading to a nonseparable and
nonconvex objective function. To solve the resulting problem, a dynamic regularized proximal gradient
algorithm is developed, and its convergence properties are discussed based on the model structure. Nu-
merical results demonstrate that the proposed model can effectively characterize the friction-stress
coupling relationship, and the designed algorithm is capable of improving the contact stress distribution,
reducing local peaks, and achieving good overall performance in terms of optimization accuracy, peak
control, and distribution uniformity.
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Figure 1. Comparison of contact stress distribution before and after optimization
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Figure 2. Convergence curves of the objective function under different initial points
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Figure 3. Comparison of optimization performance of different algorithms
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