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Development and application on multi-station cold upsetting extrusion
process for automobile Huck rivet sleeve
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Abstract: Due to the characteristics of deep hole, thin wall and small size, the forming of automobile Huck rivet sleeve is difficult. The
production mode of hot upsetting and cutting is often used, which has problems such as low efficiency and unstable quality. Therefore, the
multi-station high-speed cold upsetting extrusion production mode was proposed. First of all, according to the principle of metal plastic
forming, two sets of multi-station cold upsetting extrusion forming schemes were preliminarily formulated according to the structural charac-
teristics of rivet sleeve, and the numerical simulation was carried out with the help of software Deform-3D to obtain the forming process of
rivet sleeve, the maximum forming load and the metal streamline distribution of the two schemes. The results show that scheme 1 has
forming defects, while scheme 2 has good forming without defects and less load. Secondly, the multi-station mold structure was designed
according to the best scheme. Finally, the production verification was carried out, and the results were consistent with the simulation anal-
ysis results. Thus, the quality of rivet sleeve is good without defects, the size and performance could meet the actual needs, and the pro-
duction efficiency is greatly improved, which realizes the upgrading of the Huck rivet sleeve process.
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Fig. 1 Schematic diagram of Huck rivet structure
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Fig. 2 Riveting principle diagram of Huck rivet
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Fig. 3 Part diagram of Huck rivet sleeve
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Fig. 4  Multi-station cold upsetting extrusion forming schemes of Huck rivet sleeve
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Fig. 5 Schematic diagrams of forming results for Huck rivet sleeve

(a) Scheme 1

(b) Scheme 2
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Fig. 6 Variation curves of forming loads at each station

(a) Scheme 1
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Fig. 8 Metal streamline diagrams
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(d) Early stage of compound upsetting extrusion

(f) Later stage of compound upsetting extrusion
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(b) Scheme 1, compound upsetting extrusion station

(d) Scheme 2, pre-upsetting station
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Fig. 10 Multi-station cold upsetting extrusion die structure of Huck rivet sleeve
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