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Figure 1 Composition of the pin insertion mechanism
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Figure 2 Mechanical analysis of cam follower in

horizontal direction
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Figure 3 An expansion of a cylindrical cam
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Figure 4 Geometric motion model of a roller
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Figure 5 Displacement, velocity, acceleration and

inertia force of the follower as cam rotates one circle
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Figure 7 Variation curve of roller fatigue life

with diameter of cylindrical cam
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life with contact length
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Prediction Method of Fatigue Life of Cylindrical Cam Rollers in Pin Insertion Mechanism

WANG Xinglong', TAO Zongjie’, YANG Boxin', AN Qi'

(1. School of Mechanical and Power Engineering, East China University of Science and Technology, Shanghai 200237, China; 2. TE
Connectivity, Shanghai 200030, China)

Abstract.; Taking the high-speed pin insertion machine as the research object, the mechanical analysis of its pin
insertion mechanism was carried out, the cylindrical cam groove surface equation was established. The contact me-
chanics model of the cylindrical cam roller and the groove, and the geometric model of the roller rolling in the
groove were established. Based on Hertz contact theory, the maximum contact stress of the contact point between
roller and groove was calculated at each moment in the course of the cam rotation. Based on the Miner linear fatigue
cumulative damage theory, the dangerous point in the circumferential direction of the roller was judged, and the
dangerous point was taken as the object to realize the quantitative calculation of the fatigue life of the roller.
Through a specific example, the influence of roller diameter, cam diameter, contact length, and cam rotation speed
on the contact fatigue life of the cam roller was illustrated. The calculation results showed that: when the diameter
of the cam roller increased from 10 mm to 26 mm, the fatigue life increased by 14. 1 times; when the diameter of
the cam increased from 50 mm to 140 mm, the fatigue life increased by 7.5 times; when the contact length in-
creased from 5 mm to 15 mm, the fatigue life of the cam roller increased by 26. 0 times; when the cam speed in-
creased from 600 r-min”' to 1 300 r-min”', the fatigue life decreased to 0.449% of the original.

Keywords: pin insertion mechanism; cylindrical cam; contact mechanics; fatigue life



