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Abstract: The mechanical performance and structural optimization of key transmission components in bar rolling mills are studied in
this paper. Firstly, a finite element model of the bar rolling mill transmission system is established, and static stress analysis and modal
analysis are carried out on key components such as the rolling mill, main shaft, and universal joint to obtain stress distribution and
natural frequency. Then, the structural parameters of the rolling mill and main shaft are optimized using orthogonal experimental
design method to improve the bearing capacity and fatigue life of the transmission components. Finally, the topology optimization
method is used to design the lightweight of the universal joint fork structure to reduce its weight while ensuring strength and stiffness.
Finally, the performance of the optimized transmission components is verified through bench tests. The results showed that the
maximum stress of the optimized rolling mill and spindle decreased by 15% and the fatigue life increased by 20%. The weight of the
universal joint fork was reduced by 10% and the stiffness increased by 8%. This study provides theoretical basis and technical support
for the design optimization of the transmission system of the bar rolling mill, which is of great significance for improving the

reliability and production efficiency of the rolling mill operation.
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