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Numerical simulation of multi-step turbine shaft in three-roll screw rolling on
its influence by diameter reduction

XU Yongmingl’z, SUN Baoshoul’z*, SHU Xuedaol’z, XU Huanlei'?
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China;
2.Zhejiang Provincial Key Laboratory of Part Rolling Technology, Ningbo 315211, China )

Abstract: The simulation model of multi-step turbine shaft in three-roll screw rolling with two-pass forming was
established by using finite element software Simufact. The turbine shaft forming was numerically simulated to
explore the influences of the diameter reduction on rolling force, equivalent stress-strain and external roundness
error during the rolling process. The results show that with the increase of the diameter reduction, the radial load,
equivalent stress, equivalent strain and external roundness error of the first and second pass also increase. The
comprehensive comparison of the rolling forming conditions under the three schemes indicates that scheme 2 is
the best pass diameter reduction distribution scheme. In this scheme, the diameter reduction in the first pass is
6 mm, and those of each step in the second pass are 2 mm, 9 mm and 14 mm respectively.

Key words: three-roll screw rolling; multi-step turbine shaft; two-pass; diameter reduction
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