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Optimization Design of Rubber Spring for Vibrating Conveyor
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Abstract; In order to explore the effects of structural parameters, material parameters, preload and other factors of
rubber spring on the sensitivity of torsional stiffness,a method for studying the sensitivity of torsional stiffness of rubber
spring was proposed. The superelastic-viscoelastic constitutive model of rubber spring was constructed based on the theory
of superelasticity and viscoelasticity of rubber, and the finite element model of dynamic analysis of rubber spring was
established in ABAQUS. The correctness of the finite element model was verified by the dynamic torsion test of rubber
spring. The sensitivity of rubber height, diameter, preloading, hardness, exciting frequency and rotation angle to the
torsional stiffness of rubber spring were discussed based on the finite element model of dynamic analysis of rubber spring,
and the influence rules of various factors on the torsional stiffness were obtained. Based on the results of sensitivity
analysis, the mathematical model of energy consumption optimization of vibration conveyor was established, and the
genetic algorithm was used to optimize the energy consumption of vibration conveyor. The results show that the energy
consumption of vibration conveyor is reduced by 10.25% after optimization. The sensitivity analysis method of torsional
stiffness of rubber spring provides a shorter design period and higher calculation efficiency for the development and
design of rubber spring of vibration conveyor.
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Figure 1  Structure schematic diagram of

vibrating conveyor
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Figure 2 Structure of driven link and rubber spring
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Figure 3 1 / 4 finite element model of rubber spring
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Figure 4 Dynamic torsion test of rubber spring
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Figure 5 Comparison of test and simulation
results of torsional stiffness of rubber spring

under different amplitudes
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Figure 6  Sensitivity curves of influencing factors
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Percentage of influence of various factors on

torsional stiffness of rubber spring
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Iterative process of minimum

output torque of vibrating conveyor
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