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Design of Cam-Slider Clamping Mechanism and

Thermal-Structure Coupling Analysis
ZHU Rong » YU Yaxin, ZHOU Zhidong , LIU Lei
(Faculty of Mechanical Engineering & Automation, Zhejiang
Sci-Tech University, Hangzhou 310018, China)

Abstract: To meet the requirements of the automated production of motorcycle brake block, clamp the
friction plate and horseshoe-shaped aluminum block and maintain pressure under high temperature, a kind
of cam-slider clamping apparatus was designed in this paper, maintaining pressure between friction plate
and brake block. The effect of cam speed and transmission speed on clamping force was gained through
simulated analysis analyzed of different operational speed on the clamping force, through kinematics and
dynamics simulation of clamping mechanism. Coupling analysis of temperature field and stress field was
conducted in the thermal insulation box for the brake block in clamping state to gain the displacement
changes of clamping mechanism and work piece. Thermal-structural coupling analysis of the clamping
apparatus was conducted to analyze the change in displacement of the various components of the clamping
mechanism, with the help of the finite element software, in the incubator. The results of the simulation
demonstrate that the displacement of the slider in the thermal-structural coupling state was 0. 7 mm larger
than that in the normal temperature structural state, and leading clamping force to increase by 11. 6 N.
Owing to the special structural characteristics of clamping mechanism. the change of clamping force will
not affect normal loosening of clamping mechanism, so this kind of clamping mechanism, in the paper, can
release normally in spite of the change of clamping force, thus working properly meet working
requirements under high temperature environment.

Key words: clamping mechanism; brake block; motion simulation; thermal-structure coupling
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