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Impact Noise Control of High-speed Ball Screw Pairs

ZHANG Zuo-ying', YANG Gen-xi', JIANG Hong-kui’

( 1. Jiangsu Key Laboratory of Detection and Control of Large Engineering Equipments,
Xuzhou Institute of Technology, Xuzhou 221018, Jiangsu China;
2. Mechatronics School, Shandong Jianzhu University, Jinan 250100, China )

Abstract : Ball screw pair is a key functional component of digit lathes, in which the re-circulating mechanism provides
a channel for steel balls rolling in screw grooves. As the driven shaft in the mechanism operates at a high rotating speed,
forces caused by the impact between the steel balls and re-circulating mechanism may induce great noise. In this paper, the
method to reduce the impact force is studied through analyzing the influence factor of the impact forces of the ball screw
pair. Design of the re- circulating mechanism is improved by reducing the angle between the re- circulating mechanism
groove and the shaft groove. Furthermore, engineering plastics are used to make the re-circulating mechanism. The noise of
the two types of ball screw pairs is measured and the data is analyzed using spectrum analysis. The experimental results

indicate that this method can reduce the impact noise effectively.

Key words : vibration and wave ; noise ; high-speed ball screw pair ; re-circulating mechanism ; control
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