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Kinematics and Dynamics Analysis of Toothed Wheel Based on Finite Element Method
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Abstract In order to investigate the kinematics and dynamics characteristics of operating toothed wheel, we adopted the validated finite ele-

(1. School of Modern Agricultural Engineering, Kunming University of

ment model, solved the toothed wheel rim point motion trajectory, and obtained the change rule curves of velocity and acceleration velocity
with the time. It was found that when toothed wheel rim point hit the soil, the speed at vertical direction did not reach its maximum; motion
trajectory of toothed wheel rim point presented to be a fluctuating trochoidal curve. At the bottom of micro-basin, toothed wheel rim point mo-
tion had relative sliding in the opposite direction of movement.
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Note :a. Process of micro-topographical preparation;b. Diagram of water storage in micro-basin.
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Fig.1 Principles of micro-topographical preparation
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Fig.2 Working condition of toothed wheel
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Fig.3 Size of soil bin model
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Fig.4 Size of toothed wheel model
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Fig.5 Test platform of draft force
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Fig.6 Result of field ouput
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Fig.7 Motion trail of toothed wheel outer edge point
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Fig.8 Motion trail of toothed wheel outer edge point at different directions
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Note :a. Velocity at horizontal direction; b. Velocity at vertical direction.
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Fig.9 Velocity of toothed wheel outer edge point at different directions
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Note :a. Velocity at horizontal direction;b. Velocity at vertical direction.
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Fig.10 Velocity of toothed wheel outer edge point at different directions
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