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Analysis of Temperature Rise Characteristics of Ball Screw under

High-frequency and High-load Operating Condition
ZHANG Jiacheng', FAN Yuanxun', ZHANG Xunguo®, XU Luhui' , ZHANG Yang', JU Bin', YANG Zeyu'
(1. School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China;
2. Shanghai Space Propulsion Technology Research Institute, Shanghai 201109, China)

Abstract: In order to solve the problems of grease performance degradation and thermal deformation caused by excessive friction
temperature rise due to the fact that ball screw side often works in high frequency high load conditions in aerospace environment, the
friction temperature rise model is established. The influence of thermal deformation on the parameters of ball screw substructure is

discussed. By combination of the thermal deformation and with the introduction of inertial load, the co—heating and convection heat
exchange coefficient of the ball screw are solved, and the theoretical value of steady state temperature is solved. By Workbench, the
temperature simulation is carried out to obtain the steady-state temperature cloud diagram of the ball screw side under different
frequency, amplitude and load conditions. The theoretical calculation results show that the amplitude has the most significant effect

on temperature rise, and the effect of load on temperature rise is greater than that of frequency on temperature.
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