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[ Abstract ] With the manufacturing industry evolving towards high precision and efficiency, the structural performance of conical

grinding machines has become increasingly critical for processing quality and production stability. Finite element

analysis technology enables mechanical simulation of key structures, identifying stress concentrations and weak points

in components such as the machine bed and worktable under load. By adjusting material layout and geometric

parameters according to structural optimization theory, the design achieves lightweighting while maintaining stiffness

and strength, reducing vibration displacement, improving processing accuracy, and extending equipment lifespan.

Simulation and test results demonstrate that the optimized structure exhibits significant advantages in both mechanical

performance and cost-effectiveness, providing effective technical support for the innovation and upgrading of conical

grinding machines.
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