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Reason analysis on inner folding and process improvement of
multi-station cold upsetting for spherical pipe

Shi Shipeng, Ji Jinhui, Li Wenqi
(Beijing Singu Keller Automotive Cold Forming Parts Inc. , Beijing 100000, China)

Abstract: Firstly, the multi-station cold upsetting extrusion forming method and product application of spherical pipe as the inner core of
shock absorber were introduced, and then, the problem of inner folding defects encountered in the production of multi-station cold upset-
ting for spherical pipe was proposed. In order to analyze the reasons for the inner folding of the part, finite element simulation analysis and
forming theoretical analysis were carried out on the initial forming process scheme, it was concluded that the non-uniform strength distribu-
tion of the material in the spherical part of upsetting extrusion was the main reason for the inner folding of the part. Furthermore, the mate-
rial strength distribution curve of the spherical part for the actual upsetting extrusion was obtained by cutting sampling and hardness meas-
urement of the actual produced part and the hardness value was converted into strength value. The accuracy of the theoretical analysis was
verified by the curve. Finally, based on the conclusion of the theoretical analysis, the forming process scheme was improved, and the
parts were actually produced. The results show that the produced parts have no inner folding defects, so as to achieve the aim of ensuring
the quality of parts and stabilizing the production.
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Table 1 Chemical compositions of C10C steel
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Fig. 4 Inner folding phenomenon of spherical pipe
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Fig. 5 Deformation process diagram of spherical pipe
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Fig. 6 Finite element simulation results
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Table 2 Deformation degree
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Table 3 Hardness and strength results of samples
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Fig. 13 Comparison diagram of stress and strength distribution curves
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