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Performance analysis of parallelogram

flexible mechanism clamped by corrugated beam
XI Shouzhi, LAI Leijie
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(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] In order to solve the under—constraint problem of the secondary motion platform in the traditional double parallelogram
flexible mechanism, a corrugated beam clamping symmetrical double parallelogram flexible mechanism is designed. First, a
corrugated beam structure based on a sine curve is proposed and installed between the two secondary platforms of the symmetrical
double parallelogram mechanism; secondly, an analytical model of mechanism statics is established, and a dynamic model is
established using Lagrangian equations; finally, finite element and experimental methods are used to simulate and test its static and
dynamic performance. The results show that the mechanism effectively restrains the secondary platform without changing the stiffness
of the mechanism and the first—order frequency, and improves the high —order natural frequency of the double parallelogram
mechanism, thereby effectively improving dynamic characteristics and ability to suppress vibration of the traditional double

parallelogram mechanism.
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Fig. 1 Structure diagram of corrugated beam
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(a) Traditional double parallelogram mechanism (mechanism I)
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(b) Corrugated beam clamping type double parallelogram
mechanism (mechanism IT)
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Fig. 2 Schematic diagram of double parallelogram mechanism
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Fig. 3 Schematic diagram of double parallelogram mechanism
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Tab. 1 Structural parameters of the double parallelogram
mechanism
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Fig. 4 Statics simulation results
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Fig. 6 Stiffness test system of mechanism II
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Tab. 2 Comparison of finite element simulation and experimental

data
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Fig. 7 Natural frequency test system of mechanism II
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