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Abstract

Based on the rigid-flexible coupling dynamics theory, a virtual prototype of the double-row limited-
angle steel belt system was established using the RecurDyn multi-body dynamics software. The
transmission characteristics of the steel belt system under different preloads were analyzed through
simulation, and the relationship between preload and transmission accuracy, as well as the influ-
ence of preload on the driving wheel torque, were studied. The results show that the double-row
limited-angle steel belt system has higher transmission accuracy than ordinary platforms; increas-
ing the preload helps reduce torque fluctuation but may introduce accuracy fluctuation.
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Figure 1. Single-row limited-angle steel belt
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Figure 2. Steel belt system coupled model
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Table 1. Relevant parameters of steel belt transmission system
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Figure 3. Ordinary flat steel belt transmission system
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Figure 4. Transmission comparison diagram of two systems
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Figure 5. Preload vs. angle relationship diagram
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Figure 6. Angular difference diagram of driving and driven wheels
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Figure 7. Diagram of the relationship between preload force and torque
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