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Abstract ; In order to solve the problems of low production efficiency and high cost in the cutting of an automobile transmission shaft bush-
ing, two new machining processes were designed according to its structural characteristics and plastic forming theory, namely, the billet
was made by cold heading firstly, and then the final forming was completed by a small amount of cutting, which increased the material uti-
lization rate from 26. 9% to 86. 1%. Then, the forming of the cold heading part for the two processes was simulated by finite element soft-
ware Deform-3D, respectively, the feasibility of the two processes was evaluated, and the equivalent stress, forming force and damage val-
ue of each station for the two processes were compared. The results show that the two processes can meet the forming requirements and ob-
tain the expected billet parts. When the scheme 2 is adopted, the distributions of equivalent stress and damage values are better and the
required forming force is smaller, which is beneficial to improve the quality of billet part and reduce the mold shock. Finally, the scheme
2 was applied to the machining of the shaft bushing, and production experiments were completed. The final billet part is well formed with-
out defects, which is similar to the simulation results. After a small amount of final cutting, the size of shaft bushing fully meets the re-
quirements, and compared with the previous process, the efficiency and cost are significantly improved.
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Fig. 1  Part drawings of shaft bushing

(a) 2D structure diagram  (b) 3D model diagram
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Fig. 2 Forming processes of shaft bushing
(a) Scheme 1 (b) Scheme 2
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Fig. 3 True stress-true strain curves of ML35CrMo steel
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Fig. 4 Finite element model of multi-station cold heading for scheme 2
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Fig. 5 Mold filling at each station under different schemes

(a) Scheme 1
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Fig. 6 Cross-section streamline diagrams of parts at each station under different schemes

(a) Scheme 1
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Fig. 7 Equivalent stress distribution nephograms of parts at each station under different schemes

(a) Scheme 1
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