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Research on Characteristics of Roundness Error in Outer Circle Grinding of
Electroplated Dicing Blades for Wafer Slicing

Wang Zhan, SangYinlei, Chen Yuetao, Fu Linbo, Yang Shuang, Cheng Jiawei, Zhang Yuxuan, Li Zonggao
(Zhengzhou ZZSMSuperhard Co., Ltd., Zhengzhou 450001, China)

Abstract : This paper investigates the characteristics of roundness error in the outer circle grinding of electroplated dicing blades
for wafer slicing. Based on the thin—walled composite structure characteristics of the dicing blade, a coupled dynamic roundness
generation model is established. This model integrates the wheel-workpiece system dynamics, the error transfer mechanism of the
headstock and tailstock center clamping, and the grinding geometric relationships. A layered weighting method is employed to
calculate the grinding forces for the nickel-based diamond coating and the aluminum alloy substrate. Numerical simulations are
used to reveal the dynamic evolution laws of the outer circle roundness error during the rough grinding, finish grinding, and spark
—out stages. Multi—condition grinding experiments were conducted for verification. The results indicate that increasing the wheel
speed from 1 000 r/min to 4 000 r/min reduces the roundness error of dicing blade outer circumference from 0.52 pm to 0.28
pm. Under the condition of constant total feed, the variation of the rough grinding feed rate has a weak influence on the final
roundness accuracy; however, excessively high feed rates (no less than 20 wm /s) can easily cause deformation of the thin—
walled workpiece and abnormal wear of the grinding wheel. The maximum relative error between simulation and experimental
results is 24.0% , and the trends of parameter influence are highly consistent, verifying the validity of the established model.

Keywords : electroplated dicing blade; outer circle grinding; roundness error; dynamic roundness generation model;
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