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Influence and verification of different feed ranges on cold pilgering
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ABSTRACT To achieve better performance in finished cold-pilger rolled stainless steel tubes, it is critical to select an appropriate
feed range. In this study, cold-rolling 304 stainless steel tube was used as the research object to simulate the entire cold-pilgering
process at different feed ranges. Using finite element software, it was comparatively analyzed that the feed range effects on the metal
flow rate, rolling force, equivalent stress, residual stress, and piping spring-back. The results indicate that the metal flow rate increa-
ses with an increased feed range in the groove bottom and the contact of the groove flank with the roll. In addition, the rolling force,
equivalent stress and residual stress increase with increases in the feed range, increments of which will increase the spring-back of the
piping. Rolling tests at different feed ranges were performed with the help of experimental rolling mill and it is found that test results
are roughly identical to the simulation results. experimental test results regarding the dimensions and residual stress of the piping
provide evidence for optimizing the selection of the feed range in pilger rolling.
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Fig.1 Schematic of the cold pilgering process
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Fig.2 Schematic of the feeding device
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Fig.3 Finite element model of the cold pilgering process
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Fig.5 Curves of effective stress with different feed ranges in different deformation stages; (a) reducing segment; (b) wall thickness reduction seg-

ment; (c) finishing segment
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Fig. 6 Metal flow velocity curves with different feed ranges in different deformation stages: (a) reducing segment; (b) wall thickness reduction seg-

ment; (c¢) finishing segment
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Fig.7 Rolling force change curves with different feed ranges
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Fig.13 Residual stress tester
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12 295.62 281.49 297.32 299.35 284.17 281.19 279.38
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