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Study on the Impact of Lubrication Degradation on the Control
Characteristics of Servo System

TAO Sheng'?, AN Linxue'?, CUI Peijuan'?, HOU Zhanlin'’, WEI Zeyu'”
(1. Beijing Institute of Precision Mechatronics and Controls, Beijing, 100076; 2. Control Actuation Innovation Center, Beijing, 100076)

Abstract: To investigate the effects of grease degradation induced by long-term storage on the control characteristics of servo
systems, the viscosity properties of the grease during storage are analyzed according to the results from the high-temperature
accelerated storage test. Subsequently, the friction of the roller screw transmission is modeled to investigate the influence of
lubrication degradation on the friction characteristics of servo system. Eventually, the friction models for various lubrication conditions
are integrated into the servo system control simulation model to assess the impact of lubrication degradation on its performance
characteristics. The obtained result is that the viscosity properties do not exhibit a clear correlation with the accelerated storage time.
Selecting the degradation grease with high viscosity as the research subject, analysis indicates that the lubrication causes the increase
of friction torques, the attenuation in amplitude and phase hysteresis in mid-high frequency range in servo system control
characteristics. Besides, the attenuation and hysteresis aggravate as the load increases.
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Fig.1 Viscosity-shear rate curve of grease samples at different

sampling time
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Fig.3 Friction torques under different loads
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