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ABSTRACT

While grid-based FEM remains a widely respected and fundamental standard for
orientation-dependent design, the emerging field of Artificial Intelligence offers new
opportunities to further enhance design efficiency and flexibility. We propose a Physics-
Informed Neural Network (PINN) framework to explore this potential by embedding
anisotropic elasticity equations into the neural architecture. This continuous, differentiable
approach bypasses geometric discretization, maintaining high-fidelity accuracy while
significantly reducing preprocessing. It provides a robust, efficient solution for designing high-
performance anisotropic structures.

Fig. 1. Optimized topology for the L-bracket, featuring four discrete fiber angles.
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