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Abstract :

To address the issue of performance degradation or even failure of high—power electronic modules

due to excessive heat generation during operation, a finite element analysis model is constructed to

perform thermal-mechanical coupling simulations on the modules. By optimizing the structural layout

of the components and the parameters of the packaging materials, a collaborative design of thermal

management and mechanical strength is achieved. This design ensures effective heat conduction

and dissipation while enhancing the structural stability of the modules under thermal stress. Simulation

results indicate that rational design can significantly reduce internal temperature rise and peak thermal

stress in the components, thereby improving the reliability and lifespan of module operation. This

provides an effective thermal-mechanical design solution for high—power electronic systems.
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