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Abstract: This paper proposes a compound torque control method to solve the mechanical resonance problem caused
by the weak damping flexible mode of sandwich system and the influence of backlash based on PID-P controller. The
gear torque is fed back to the front end of the gear, and the vibration is intensified after the signal passes through the
backlash nonlinearity. In this paper, the feedback gear torque is treated as disturbance signal, and an inner loop feedback
disturbance observer based on object input and output is designed. The parameters of the controller can be designed by
coefficient diagram method. This method is simple and easy to understand, and the physical meaning is clear. Analysis and
simulation results show that the compound control strategy of outer loop with PID-P control and inner loop with feedback
disturbance compensation can solve the vibrations caused by gear backlash, and get better torque transfer performance.
More importantly, compared with the advanced control theory, this controller is easy to realize.
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Fig. 1 Sandwich resonance system
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