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Table 1 ~ Key parameters of DCT friction models
Item Symbol Value
Outer radius of friction plate r,(m) 0.100
Inner radius of friction plate ry(m) 0.075
Outer radius of piston b(m) 0.100
Inner radius of piston a(m) 0.040
Thickness of friction material d(m) 0.0005
Oil film thickness hO(m) 0.0002
Absolutely viscosity w(Pa*s) 0.062
Density of Lubricant plkg*m™) 875
Equivalent elastic modulus E’(Pa) 2.7%107
Curvature radius of micro convex B(m) 8.0*%10™*
Density of micro convex N(m™) 7.0%107
Composite rms roughness o(m) 8.4*10°°
Permeability of friction material @(m?) 2.0%107"2
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Table 2 Key parameters of vehicle models

Item Symbol Value
Full load mass M(kg) 39000
Frontal area A(m?) 10.8
Air resistance coefficient Cd 0.5341
Rolling resistance coefficient f 0.0076
Tire radius Rr(m) 0.716
Gearbox efficiency (%) 90
Main reduction ratio i 6.139
Transmission ratio b Ly 3.2:1.0
Rotation mass conversion factor ) 1.034
Rated power of motor P(kW) 900
Base speed of motor n,(rpm) 1000
Rated torque of motor T,.(Nm) 8715.5
Maximum speed of motor n,..(rpm) 3000
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DYNAMICS OF GEAR-SHIFTING IN WET-TYPE DUAL CLUTCH
TRANSMISSION FOR BEVS *

Lou Zhenxiong Duan Yupeng Zhang Yunging'
(Huazhong University of Science and Technology, National University of Defense Technology, Wuhan 430074 ,china)

Abstract Dual clutch transmission is one of the key components for the development of modern electric vehicles. The
basic principle and control method of gear-shifting of wet dual clutch transmission are introduced, and the dynamic pro-
cess of gear-shifting of wet dual clutch transmission is studied. Combined with the dynamic model of the wet clutch en-
gagement process, the Coulomb friction model, the average flow model, and the micro-convex contact theory were used
to model the dual clutch transmission. The differences between the two models were discussed. Studies indicate that the
torque response of wet clutches has significant hysteresis, but the Coulomb friction model cannot capture this hysteresis.
Based on the dynamic model of the wet clutch, the torque interruption of the shift control strategy of the dual clutch
transmission is studied in this paper. The results are compared with the simulation results of the Coulomb friction model.

The transmission model can more accurately reveal the dynamic characteristics of the transmitted torque during the shift.

Key words dual-clutch transmission, shift dynamics, engagement process, torque characteristics, average

flow model
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