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Conditions of compacting inner void of helical-wedge rolling steel-balls by
floating-pressure method

SHU Xue-dao'”, TIAN Duan-yang"?, WANG Yu'?, WEI Yi-lun'*, YIN An-min"?, WANG Ying'*
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China;
2.Zhejiang Provincial Key Laboratory of Part Rolling Technology, Ningbo 315211, China )

Abstract: In the process of helical-wedge rolling of steel balls, some quality defects, such as core loose and core
void, are easily noted in most cases. In order to effectively eliminate inner void and achieve high production
quality of steel balls, a new method of using high-pressure gas to compact steel balls is put forward. The
influence of different factors on compacting inner void of steel balls by floating-pressure method is investigated
using the DEFORM-3D finite element software. Results show that the difficulty of compacting void decreases
with the increase of the void size; whereas it increases as the distance widens between the void and the ball
surface. It is also found that the difficulty decreases with the increase of balls’ temperature; and it also decreases
with the increase of the growth rate of the gas pressure. The influence factors are in the order of the balls’
temperature, the void size, the void position, and the growth rate of gas pressure. The results provide theoretical
guidance for improving the quality and non-defective rate of steel balls.

Key words: helical-wedge rolling steel balls; floating-pressure method; void; the difficulty of compacting



