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Research and Optimization of Eccentricity Mechanism for Stage Compensating Elevator
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[Abstract] Eccentric gear is widely used in side stage compensating elevatot in entertainment equipment because of its fast
response, compact structure and accurate stroke. At present, the eccentric wheel for compensating elevator
in entertainment equipment generally has problems such as serious motor power loss or insufficient motor powet,
difficult installation process, and overspeed running. In view of the above deficiencies, first of all, the kinematics and
mechanics characteristics of the Eccentric gear in the period of motion are analyzed theoretically, and the research
shows that when the angular displacement of the eccentric wheel =60, the bearing wheel has the maximum thrust;
When 9=80°, the normal contact force between the bearing wheel and the eccentric wheel is the maximum; When
6=90°, the pressure angle of the eccentric mechanism is the maximum; When #=110°, the running speed of bearing
wheel and motor power loss are the maximum. According to the conclusion of mechanical analysis, the optimization
model of the maximum contact stress is further established and the multi-objective optimization analysis is carried
out. The optimal Pareto solution under diff erent strength safety factors is given. The research conclusion provides
an important theotetical basis for practice.

[Key Words] eccentric gear; entertainment equipment; compensating elevatot; kinematic characteristics;

mechanical properties; multi-objective optimization
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