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Fig. 1 Partial sectional view of ST1600 conveyor belt
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Fig. 3 Cross-sectional view of conveyor belt
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Fig. 6 Hysteresis curves of wire rope
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Tab.1 Constitutive parameters of rubber matrix
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Tab.5 Basic parameters of wire rope
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Fig. 9 Numerical model of conveyor belt
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Study on two-scale unified constitutive model and damping mechanism of

rubber conveyor belt with steel wire rope core

LI Jiangang FENG Jinping WANG Xin LIU Siyuan GAO Zhongjie

WU Jianjun

(School of Mechanical Engineering, Liaoning Project Technology University, Fuxin 123000, China)

Abstract: Constitutive analysis of steel wire rope conveyor belt is a key problem for conveyor belt design optimization

and energy conservation. Maxwell model and Burgers model based on viscoelastic theory and transient dynamics were

constructed. Considering the fretting friction damping between steel wires and the mutual damping between steel wire rope

and conveyor belt, a mixed constitutive model was constructed. Under the condition of 0-30 °C, the relationship between the

parameters of the constitutive model was established, the simulation curve was fitted and solved by Matlab, and the accuracy

of the mixed constitutive model was verified by taking 40 °C as the control group. The verification results show that the

maximum error between the conveyor belt represented by this constitutive model and the experiment is 5. 88%, demonstrating

that this constitutive model can better characterize the rubber conveyor belt with steel wire rope core. The universality of this

model is verified by the method of simulation and prediction. It provides a theoretical basis for the structural optimization and

energy-saving analysis of conveyor belt.
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