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Abstract

Transmission error for a stepping motor-timing belt drive system is investigated experimen-
tally and analytically. From FFT analysis of the experimental results, it is found that the
transmission error consists of three periodic errors . (1) error by the stepping motor per one
resolution angle(#4,), (2) error by the pulley eccentricity per one revolution(4,), and (3)
error by the meshing effect between the belt and the pulley teeth per one pitch revoltion{4,). In
order to investigate the effects of some design parameters on the transmission error, the dynamic
models of the stepping motor-timing belt drive system are derived by Bondgraph. According to
the simulation results, as the belt total tension increases, 8. and §, decrease due to the nonlinear-
ity of the belt. In adition, the numerical and experimental results show that 4, and &, of the loaded
case are larger than those of the unloaded case. The analytical results are in good accordance
with the experimental results.
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