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Cross wedge rolling process for automobile rear axle drive gear billet
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3. School of Material Science and Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract: The automobile rear axle drive gear is the key part of automobile power transmission system. Therefore, for the problems of low
production efficiency and low material utilization rate in its traditional manufacturing process “hammer drawing-die forging” , “wedge cross
rolling-die forging” process was proposed to produce the rear axle drive gear of automobile, and the structure of drive gear part was opti-
mized. Then, the step of rod part was cancelled, and the rolling billet with a rod inclination angle of about 2° was rolled, so as to realize
the universalization of blank making die of cross wedge rolling for the drive gear. Furthermore, in order to solve the problem that the roll-
ing part did not rotate in the process of cross wedge rolling, the groove with semicircular cross section or triangular cross section produced
on the side wedge surface of the cross wedge rolling die was proposed, and it was found that the groove with triangular cross-section was
more suitable for the rotation condition. Finally, the influence laws of different process parameters on the damage value of the core were
studied. The results are helpful to improve the production efficiency of the drive gear.
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Fig.2  Rolling blank drawing of drive gear
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Table 1 Simulation parameters of cross wedge rolling
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Fig. 1  Structure simplification of drive gear part

(a) Before opimization ~ (b) After optimization
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Fig. 4 Initial forming results of rolling part
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Fig. 7 Forming effects of different slotting methods

(a) Semicircular groove  (b) Triangle groove
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Fig. 8 Positions of tracking points
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Fig. 9 Velocity curves of tracking points under different

slotted section shapes
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Fig. 10 Damage value curves of center point under

different forming angles
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Fig. 11  Damage value curves of center point under

different widening angles
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Fig. 12 H630 cross wedge rolling machine
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