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Abstract

The matching analysis was carried out between automatic transmission ( AT) and the friction
characteristics of automatic transmission fluid ( ATF). The evaluation indexes of shifting elements in AT
and the key characteristics of ATF which influenced the evaluation indexes of shifting elements in AT
were confirmed. The dynamical model and the dynamic simulation model were built. The calculation and
simulation analysis were done for torque capacity, power density, and friction work. The matching
requirements between the shifting elements in AT and the friction characteristics of ATF could be
obtained. The feasibility, correctness and effectiveness of the method could be proved.
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Fig. 1 Model of shifting elements
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Fig.2  Friction torques of clutches

Xf o ——= ]
t,— Ml B b T+ ]
J—BAT IR B TR G R P R
REER G My 5 DU S M Z [ 1Y
ERER
(2) WlEl 3 s B G SR 0, =0, =
w,,, =W, R Bl v AR A AR S I R R
A,
(3) 1B e M 3 i 971 280 0 55 8, B M, O WBE
A e i AR U B

wf
w | : Wy
@i
N
\NEY
w H
wp 2 B Rl T8
@]

~¥

3 PS4 B AP M 25
Fig.3 Speed changes in process of clutch synchronization
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Fig.4 Friction torques in closing process of C1 clutch
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Fig.5 Positive and negative friction curve slopes in

the closing process of Cl clutch
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Fig.6 Power density changes in Cl clutch during shifting
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Fig.7 Torque vibrations in C1 clutch
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