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Dynamic analysis of pure electric vehicle based on Harpoon—shift synchronizer

Wang Qiuting', Qi Wei', Wo Qizhong?
(1.Zhejiang University City College , Hangzhou 310015, China ;
2.Institute of Measurement for Quality and Technique Supervision, Hangzhou 311400, China)

Abstract: In order to improve the shift quality and overall energy efficiency of pure electric vehicles, a multi—gear electric vehicle
powertrain system with a Harpoon—shift synchronizer as an alternative to the traditional cone clutch synchronizer is presented. An o-
riginal dynamic model of the Harpoon-shift mechanism is established to investigate the transient responses of driveline system dur-
ing gear shifting process. A shifting control algorithm based on a special step function is put forward to improve the driving com-
fort. The experiments were conducted to validate the effectiveness of the proposed mathematic model and control strategy. The re-
sults indicate that the jerk reduces considerably during engagement using the optimized torque springs. Besides, it shows that the
significant advantages of the proposed Harpoon-shift synchronizer compared to traditional synchronizers.
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’ [2] WALKER P,ZHU B,ZHANG N.Powertrain dynamics and
control of a two speed dual clutch transmission for electric
4.2 vehicles[J].Mechanical Systems and Signal Processing,2017,
1 85:1-15.
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1
(kg m?) kJ(N/m) /ms /(m/s?)
1 2.18 0.185 976 1 000 9 000 365.42 406.68 13.79 7.6
2 1.65 0.099 094 1 000 3 500 303.86 345.22 9.36 5.99
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