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Research on active disturbance rejection control of
high-speed and high-precision electronic gearbox

TIAN Xiaoging, LU Zhenwen, HUANG Xiaoyong, HAN Jiang, XIA Lian
(School of Mechanical Engineering. Hefei University of Technology. Hefei 230009, China)

Abstract;: To reduce machining errors caused by the relative pose deviation between the tool and the gear due
to the time-varying cutting force in gear generating machining, this paper proposes a master-slave electronic
gearbox(EGB) control method based on active disturbance rejection control(ADRC). Firstly, the
mathematical model of helical gear machining motion control was established based on the motion relationship
of the gear hobbing machine axes, and thus the master-slave EGB structure was determined. Then, the
mathematical relationship between the tracking deviation of motion axes and the gear profile deviation, pitch
deviation and helix deviation in EGB was established, and the compensation amount of each motion axis was
solved. The compensation was performed on the slave axis by using the cross-coupling control(CCC) method.
Secondly, ADRC-EGB based on proportional integral derivative(PID) control and extended state
observer(ESO) was constructed. The disturbance on the slave axis of EGB was predicted and compensated to
improve its synchronization accuracy and robustness. Finally, a simulation experiment of gear hobbing motion
was carried out on a real-time hardware-in-loop platform. The experimental results showed that compared
with the traditional EGB control methods, the proposed EGB control method had higher synchronization
control accuracy and anti-disturbance ability.
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