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The influence of diameter reduction on inner hole diameter of
step hollow shatft in cross wedge rolling

QU Mengxin', ZHENG Shuhua®’, WANG Ying'
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China;
2.Faculty of Mechanical Engineering, Ningbo University of Technology, Ningbo 315211, China )

Abstract: In the rolling process of stepped hollow shaft, the radial reduction has great effects on the change of
inner hole size. With Deform-3D software, a finite element model of stepped hollow shaft forming in cross
wedge rolling was developed, and the forming process and metal flow law of stepped hollow shaft were
analyzed. The influence of original relative wall thickness and rolling temperature on the relationship between
the radial reduction and the change of inner hole diameter was studied. The results show that with the increase of
original relative wall thickness, the change of inner hole diameter decreases under the same radial pressure. With
the increase of temperature from 950 to 1180 C, the change of inner hole diameter increases gradually and
reaches to the maximum at the 1050 C rolling temperature, and then decreases with the same radial pressure.
Based on the simulation results, with the pressure reduction and the change of the inner hole size under different
section shrinkage rates in the process of stepped hollow shaft rolling being fitted in MATLAB, a unified fitting
formula for the reduction rate above 50% was given. The errors between the experimental results and simulation
results were less than 4.6%, which verified the accuracy of the finite element simulation results.

Key words: step hollow shaft; cross wedge rolling; radial pressure down; inner hole diameter
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