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Table 1 ~ System parameters
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(kg'm?) (kg'm? (kg-m?) " = (Nm/rad) (rad/s)

0.03 0.0012 91.5 3.185 2.85 9742 5.7
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TORQUE CONTROL OF CLUTCHLESS AMT DURING GEAR
SHIFTING *

Guo Xiaobin®
(1.Engineering Training Center, Yanshan University , Qinhuangdao 066004, China)

Qi Bingnan' Yang Liuquan® Zhang Lipeng™
(2.Hebei Key Laboratory of Special Delivery Equipment , Yanshan University, Qinhuangdao 066004, China)

(3.School of Vehicle and Energy, Yanshan University , Qinhuangdao 066004, China)

Abstract The torque reduction and torque recovery of the clutch-less AMT used in electric vehicles will cause torsion-
al vibration of the transmission system. Improper torque reduction adjustment will also adversely affect subsequent shift
control. In order to improve the shift quality, the dynamic mechanism and control method of the two stages of torque re-
duction and torque recovery in the shifting process are studied. A torsional vibration model of the transmission system
and a synchronizer meshing gear model are established, with the excitation law of torsional vibration during the shifting
process being analyzed, and the influence mechanism of the inadequate torque reduction effect on vehicle dynamics and
damage to the actuator during the gear shifting process being revealed, A torque controller according to the characteris-
tics of the second-order system and a virtual system based on the initial state assumptions of the system are designed,
with and the system torsional vibration suppression and initial state estimation of the torque control process being real-
ized. Finally, the torque reduction and torque recovery control effects simulation are completed. The research shows that
the designed controller can configure the damping ratio of the system by adjusting the control rate coefficient to obtain
different torque control characteristics. When the damping ratio coefficient is close to 1, it can effectively reduce the tor-

sional vibration during the torque reduction phase and the torque recovery phase.
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