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Stiffness Improvement of Timing Belt in Power Transmission
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Abstract As a power transmission element, the timing belt is a toothed transmission belt that takes advantages of V-belts and gears.
It has characteristics of non-slip and low noise. It is used as a power transmission device when transmitting power from a rotating
shaft or linear motion in a mechanism. Rotation can be accurately transmitted through a belt pulley with grooves like a gear and a
timing belt with grooves to precisely match with the belt pulley. In particular, in the mechanism in which the timing belt is used for
the output shaft, the dynamic characteristics including the rigidity of the timing belt determine the transmission characteristics of the
system, so its importance increases. In this paper, a stiffness reinforced belt that can be applied to a timing belt with a limited range
of motion to increase its stiffness is proposed. To study the dynamic characteristics of the stiffness reinforced belt, the equation of
motion for the stiffness reinforced belt was established, and a simulation model for the stiffness reinforced belt was created and
analyzed. In order to confirm the analysis results of the motion equation and simulation model, a l-axis rotation experimental
equipment using a stiffness reinforcing belt was developed and the experiment was conducted. Through motion equations, simulation
models, and experiment results, it was confirmed that the stiffness and dynamic characteristics of the timing belt could be improved
by applying the proposed stiffness reinforcement belt.
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Fig. 2. Robot arm using timing belt
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Fig. 1. Timing belt and pulley using idler
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Fig. 3. Configuration of stiffness reinforced timing
belt
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Fig. 4 Stiffness reinforced timing belt

Fig. 5. Connecting link of stiffness reinforced timing
belt
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Fig. 6 Stiffness reinforcement belt model
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Fig. 7. Simulation model of stiffness reinforcement timing belt
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Fig. 9. Tensile test results of SMGT-CB
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Fig. 10. 1-Axis experimental equipment

Fig. 11. Experimental equipment with stiffness
reinforced timing belt
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Fig. 12. Compared Experimental results
between 8MGT-CB and stiffness reinforcement belt
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Fig. 13. Simulation results in equal conditions belt
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