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Simulation and analysis of three-roll skew rolling forming
of the railway hollow shaft

XU Chang'?, SHU Xue-dao"*", ZHU Ying'?
.Faculty of Mechanical Engineerin echanics, Ningbo University, Ningbo , China;
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, Chi
2.Zhejiang Provincial Key Laboratory of Part Rolling Technology, Ningbo 315211, China )

Abstract: Aiming at the existing problems in high-speed railway hollow shaft forming process, e.g. large
investment, high cost, and low utilization rate of materials, the paper puts forward a new process of forming
high-speed rail hollow axle by three-roll skew rolling. The three-roll skew rolling forming of 1:5 high-speed rail
hollow shaft is simulated by Simufact 13.3 finite element software. The law of metal flow, the variation
regulation of strain field, temperature field and rolling force are analyzed, and the forming mechanism is
clarified. The energy parameter of three-roll skew rolling is obviously smaller than that of cross wedge rolling
when rolling the hollow shaft of the same size. The results show that the forming process of high-speed rail
hollow axle by three roll skew rolling is feasible. This study lays a theoretical foundation for the realization of
accurate forming and localization of high-speed rail hollow axle with short process flow and low cost.

Key words: three-roll skew rolling; railway hollow shaft; simulation; feasibility



