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Shift Process Optimal Control
of Combined Clutch in Electric Vehicles
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Abstract: In order to improve the shift quality of electric vehicles equipped with combined clutch plan-
etary transmission with two gears, a dynamic model of shift process was established. Longitudinal jerk and
friction work were chosen as the comprehensive control targets by considering the changes of the motor
torque and the load torque. The linear quadratic optimal control model of combined clutch friction torque
was built to realize the optimal control trajectory of clutch oil pressure. Compared with the optimal control
under different throttle openings and road slopes, the simulation results have shown that the optimal traj-
ectory can effectively improve the shift quality and it is more sensitive to the changes of the motor torque
than that of the load torque.
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Fig. 1 Schematic graph of powertrain with motor
and two-gears planetary transmission
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Fig. 2 Dynamic model of two-gears planetary transmission
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Tab.1 The parameters of a electric driven vehicle
e . Tw L Ac me ky T tmax Prumax xo ne

miKe 0 /m ) /mm? /kg # /(N +mm~ ') /Nm /kw /mm  /(remin~ ")
15 000 6.5 0.478 2.5 32.371 6.82 0.13 2520 653 130 4.2 1 900
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Tab.2 The simulation results of friction work and jerk
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