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Abstract

Aiming at the problem that the transmission ratio error of a steel belt transmission device in a

flexible base is large, the transmission principle and transmission law of the steel belt transmission device are

analyzed. Firstly, the non—circular profile of the belt pulley is calculated, and the theoretical transmission ratio

and the force characteristics of the steel belt are obtained. Then, a finite element simulation is used to simulate

the steel belt transmission, and the effects of local plastic bending of the steel belt and stress concentration at the

screw hole on the theoretical transmission ratio are analyzed. Finally, the error analysis of the experimental data

of the flexible base is carried out, and the comparison of the experimental data and the simulation data shows

that the two have a good agreement. In this study, the influence of belt profile, local plastic deformation and elas-

tic deformation on transmission ratio is analyzed, and on this basis, the improvement scheme is put forward to

make the belt transmission become accurate transmission.
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Fig. 1  Variable stiffness flexible base objects
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Fig. 2 Installation diagram of a steel belt transmission on a flexible base
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Fig. 3 Single stage steel belt transmission structural diagram
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Fig. 4  Geometric coordinate system establishment
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Fig. 6 Geometric transmission ratio of steel belt transmission
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Fig. 7 Force analysis of steel belt transmission
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Tab.1 Transmission relationship table of Ansys simulation
fegh Fypf |~ R | —SuMike | “4URAREE | —guNirgs
TI(N-m) | fa/") Hf0,/(°) | Hfa/(®) | #if6,(7)
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40 0.031 38 0. 009 33 - 0.061 47

35 0.027 03 0.007 28 - 0.053 77

30 0. 022 60 0. 005 23 - 0. 046 06

25 0.017 84 0.003 19 - 0.038 37

20 0.01272 0.001 61 - 0.03073
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Fig. 8 Trend diagram of transmission ratio changing with input torque
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Tab.2 Comparison of Ansys simulation and experimental data
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