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Design and Performance Analysis of Fast and Energy
Saving Shift Mechanism for Electric Vehicle

. 1 . 1 . 1 1 01 2
Li Bo', Ge Wenqing , Yu Xiao , Shao Shilei’ , Guan Bohan
1.School of Transportation and Vehicle Engineering, Shandong University of Technology, Zibo 255049, China
2.School of Overseas Education, Nanjing Technology University, Nanjing 211816, China

Abstract: In order to further improve dynamic performance and endurance mileage of Electric Vehicle, a class of
shift mechanism for automated manual transmission based on direct-drive technology is given. The structures of shift
drive device and shift mechanism are designed, the mathematical model of shift process is established, and then,
performances of three direct-drive shift mechanisms are analyzed and evaluated. According to the parameters of ve-
hicle drive device and transmission system, relative test research is completed on general test platform equipped
with direct-drive shift mechanism. The results show that, compare with electric 2DOF-type shifting mechanism, up-
shift time of electric fork-type shifting mechanism and electric sleeve-type shifting mechanism are shortened by 3%
and 7% respectively when the force rule output by shift drive device is same, and mechanical loss of shift drive de-
vice during upshift process are reduced by 18% and 34% respectively in the same shifting quality. When electric
fork-type shifting mechanism or electric sleeve-type shifting mechanism uses in a smaller number of gear
requirement power train of electric vehicle, it will improve shift dynamic and economy effectively and has an impor-

tant signification for rich and developing electric vehicle technology.

Keywords: electric vehicle; direct-drive technology; shift mechanism; shift dynamic; shift economy





