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Research on Dynamic Characteristics of 4R Actuator in Space for Rudder Gear

with Kinematic Pair Clearance
ZHANG Hua, SONG Meili, DU Yingjie
('School of Mechanical Engineering, Nanjing University of Science and Techonogy, Nanjing 210094, China)

Abstract: To explore the influence of the movement pair clearance on the dynamic characteristics of the space 4R actuator for the

steering gear, with a space 4R actuator for the steering gear as the example and in consideration of the effect of the movement pair

clearance, the L-N contact force collision model and the modified Coulomb friction were applied to explore the effect of the gap size

on the mechanism’s motion accuracy to the force of the kinematic pair and determine the optimal gap amount range when the

mechanism was concered with single and double gaps. The rigid - flexible coupling model of the spatial 4R mechanism was

established, and the influence of the gap and the flexible body on the dynamic characteristics of the mechanism was analyzed as one

or two gaps were taken into account in the spatial 4R mechanism, with or without a flexible body. Existence of the flexible body is

proven to have marked impact of clearance collisions on the mechanism. The reseach results can provide reference basis for the

design of the space 4R mechanism for steering gear, which is conducive to practical engineering applications.
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