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Analysis of the Impact of Punch Slider Motion Trajectory Deviation on the
Stamping Quality of Sheet Metal Parts and Research on Compensation Control

Pan Qigin, Cai Wenzhong, Guo Hongchang, Liu Xiaohuan, Yang Kai, Zheng Weijia
Zhejiang Yiduan Precision Machinery Co., Ltd., Ningbo, Zhejiang 315700

Abstract : The punch slider is the core component for transmitting power and motion in sheet metal stamping
processes, and the accuracy of its motion trajectory directly determines the final quality of sheet metal
parts. This paper takes a crank—type punch as the research subject to deeply analyze the mechanisms
by which trajectory deviations affect the dimensional accuracy, shape accuracy, surface quality, and
mechanical properties of sheet metal parts. Comprehensive compensation control strategies are proposed
from two directions: mechanical structure optimization and electronic control system upgrades, and the
effectiveness of these strategies is verified through comparative experiments. The research results indicate
that after adopting the "mechanical improvement + real-time electronic control compensation" solution, the
deviation in the slider's motion trajectory can be controlled within 0.015 mm, and the out—of-tolerance rate
for the dimensions of sheet metal parts decreases from 28% to 3%. This provides theoretical support and
practical pathways for high—precision sheet metal stamping production.

Keywords : punch slider; motion trajectory; deviation; sheet metal parts; stamping quality; compensation
mechanism
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