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Modeling and dynamic characteristics of conjugate cam pair clearance collision

WEI Zhan'*, WANG Zanyong', LIANG Dong"?, XUE Chengho', WANG Wenxi'
(1. School of Mechanical Engineering, Tiangong University, Tianjin 300387, China; 2. Tianjin Key Laboratory of Ad-
vanced Mechatronics Equipment Technology, Tiangong University, Tianjin 300387, China)

Abstract: Aiming at the cam clearance problem caused by wear or component deformation in the conjugate cam welft inser-
tion mechanism during high—speed operation, a mathematical description of the conjugate cam clearance in the
mechanism is presented, and the collision force of cam and roller clearance is expressed based on the hybrid
contact force model and the Coulomb friction force model. The three position states of the conjugate cam pair are
analyzed and expressed, a collision dynamics model of the mechanism is established based on the Newton Euler
equation, and ADAMS software is applied to verify the correctness of the clearance and dynamics model. Based
on the established dynamic model, the influence of different conjugate cam pair clearance values and different
cam profiles on the dynamic performance of the mechanism is studied. The results indicate that sudden changes
in pendulum acceleration and contact force can lead to drive conversion between the main cam and the return
cam, which will have a significant impact on the stability of the mechanism's operation. When the backlash value
of the mechanism is less than 0.1 mm, the dynamic response of the follower changes relatively gently; however,
when it exceeds 0.1 mm, the dynamic performance deteriorates sharply. When considering the clearance between
the conjugate cam pairs, compared to the fifth—degree polynomial motion law, the conjugate cam mechanism de-
signed using the trapezoidal acceleration motion law has a larger amplitude of angular acceleration of the follow-
er, resulting in a more significant impact collision response between the cam and the roller.
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Fig.1 Working principle diagram of conjugate cam swing rod

weft beating mechanism
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Fig.2 Cam roller model with clearance
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Fig.4 Cam roller collision model
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Fig.5 Conjugate cam mechanism with roller swing follower
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Fig.7 Contact collision between main cam and roller
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Fig.9 'Free state' analysis of roller swinging rod follower
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