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2 1. a8 g piece of bevel pinion of automotive output shaft
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Fig. 1 Bevel pinion of automotive output shaft 5
Tooth number: 7 Pressure angle: 22. 5

Tooth depth: 7.995 mm; Node spiral angle: 48°
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Fig. 4 Photograph of lead spiral pinion
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Fig. 5 Network on sections of lead workpiece

a) —Network on cross section, original dimension is 3 mm in radial direction with 540/ in circumference

b) —Network on axial section, original dimension is 3mm in radial direction with 3mm in axial direction

1 —11 mm reduction; 2 —21 mm reduction; 3 —28 mm reduction; 4 —40 mm reduction
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Fig. 6 Radial strain distribution on cross section at pinion’ s big end

Arg and Ar are radial length of network before or after deformation respectively
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Fig. 7 Axial strain distribution at axis of pinion
vV —11 mm reduction; O—21 mm reduction;

x —28 mm reduction; ® —40 mm reduction
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Fig. 8 Force displacement curves of lead spiral

pinion during no-flash die forging process
(a) —During no-flash die forging process;
(b) —Using knockout post;
(¢) —d34.6mm X 40 mm lead cylinder

during free compression
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Deformation characteristics of bevel pinion

of automotive output shaft by no-flash die forging

Zhang Meng, Huang Shangyu, Zhao Yumin, Wang Huajun and Zhang Shaohua
School of Material Science & Engineering,
Wuhan A utomotive Polytechnic University, Wuhan 430070, P. R. China

Abstract: According to the metal flow trend which is deduced from die forging process of bevel pinion of automotive out-
put shaft, the preformed blanks and die have been designed and manufactured. Then, the force— displacement curves
have been obtained by some plastic forming experiments of lead workpiece. The metal flow law and the tooth filling pro-
cess at different sections have been described using network test. Finally, the deformation characteristics of spiral bevel

gears during no— flash die forming have been discussed.
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