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Dimensional precision analysis and process parameter optimization on
fine blanking for involute toothed parts

Li Huajian, Zhao Yanqi, Xiao Zhenyan, Liu Jinju
( China Machinery Fine Blanking Technology (Fujian) Co., Ltd., Sanming 365500, China)

Abstract ;. Deform-3D software was used to simulate the fine blanking for involute spline hole of an automobile gearbox part, and the struc-
tural characteristics of finite element model for the spline hole fine blanking were analyzed, the displacement amount of point was taken as
the evaluation standard of the dimensional precision for spline hole fine blanking simulation. The influences of three process parameters,
such as clearance between punch and die, fillet radius of punch and blank holder force, on the fine blanking results were studied by com-
prehensive experimental design method, and the optimal combination of process parameters was obtained as follows ; the clearance between
punch and die was 0. 04 mm, the fillet radius of punch was 0. 4 mm and the blank holder force was 724 kN. By using range analysis meth-
od, the influence degree of each factor on the dimensional precision of fine blanking spline hole was in the order of clearance between
punch and die > fillet radius of punch > blank holder force. The stress analysis of punch in the optimal process parameters combination
simulation experiment was carried out by interpolation method, and the punch service life was predicted to be 4825 times, which was in
line with the design expectation. Finally, the actual spline hole fine blanking experiment was carried out with the optimized parameters
combination, and the dimensional precision of spline hole forming was obviously improved.
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Fig. 1 Part drawing
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Fig. 2 Finite element model of fine blanking
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Fig.3 Forming process of fine blanking by numerical simulation

(a) The first step
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Fig. 4 Positions of seven points on outline
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Table 1 Factors and levels of comprehensive experiment
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Table 3 Analysis results of dimensional precision (mm)
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Fig. 6 Equivalent stress cloud map of punch
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Table 4 Predict life of punch under process parameter

combination for experiment No. 11
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Fig. 7 Result of actual fine blanking
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Fig. 8 Mold-repair frequency diagram of punch
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