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Vibration Suppression Modification Method of Battery Electric Vehicle

High-speed Gear Transmission under Full Working Conditions”

Du Jinfu' Hu Liang

(School of Mechanical and Precision Instrument Engineering, Xi’an University of Technology, Xi’an 710048, China)

Abstract  To improve the performance of battery electric vehicle gear transmission over the entire range
of operating conditions, a tooth surface modification method considering the influence of load torque and
speed is proposed. The system dynamics analysis model is established considering time-varying meshing
stiffness, meshing impact and tooth surface friction excitation. Combined with Tooth Contact Analysis
(TCA) and Loaded Tooth Contact Analysis (L TCA), the optimal tooth profile and axial parabolic modi-
fication coefficient are obtained by genetic algorithm optimization for full working conditions. The vibra-
tion suppression effects of different modification schemes are compared and analyzed. Simulation results
show that the root mean square of vibration acceleration of the tooth surface modification, that consider-
ing the influence of working conditions, remains at a low level under full working conditions, indicating

that this strategy of tooth surface modification has better global vibration suppression effect.

Key words Tooth surface modification, full working conditions, meshing stiffness, meshing im-

pact, Tooth surface friction
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Table 1 Basic parameters of reducer gear pair

Gear Input stage Output stage
parameter tooth pair tooth pair
Number of teeth 22/59 23/71
Rotation direction Right/Left Left/Right
Normal surface modulus 2 2.4
Normal pressure angle 18.5
Spiral angle 32 25
Tooth width 33/31.5 40/38
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