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The Analysis of the Shift Transient Characteristics for the Ravigneaux
Type Automatic Transmission
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Abstract

In this paper, the analysis of the shift transient characteristics for the Ravigneaux type
automatic transmission has been carried out using dynamic models of the automatic transmission.
It is necessary to understand the overall system including multi-plate clutch, band brake, one way
clutch, and planetary gears. The equations of motion are derived from the dynamic models of the
automatic transmission. The GUI computer simulation program has been developed to analyze
the shift transient characteristics of the vehicle equipped with the Ravigneaux type automatic

transmission.
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Fig. 2 Double Pinion simple planetary gears
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Table 1 Simulation results when the band brake pressure is changed

1— 2 shift ) shift time Maximum torque
CASE 1 0.520 sec 138.88 kgf m
CASE 2 0.382 sec 163.89 kgf m
CASE 3 t 0.306 sec 193.25 kgf m

Table 2 Simulation sesults under the engine torque reduction

Engine torque reduction

shift time

Maximum torque

0% 0.520 sec 138.88 kgf m
0 % 0.493 sec 136.14 kgf m
20 % 0.470 sec 133.55 kgf m

30 % 0.448 sec

131.04 kgf m
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Fig. 13 Drive shaft torque curves {(underiap)

Fig. 11 Drive shaft torque curves (overlap)

Table 3 Simulation results (overlap)

Maximum torque

2 — 3 shift (Time delay) Shift time
CASE 1 (0.00 sec) ).627 sec 91.85 kgf m
) 93 .43 kgf m

CASE 2 (0.05 sec) 0.655 sec

CASE 3 (0.10 sec) 95.16 kgf m

(.686 sec

I

Table 4 Simulation results (underlap)

Shift time Maximum torque

2 — 3 shift (Time delay)
]

CASE 1 (0.00 sec) 91.85 kgf m

CASE 2 (0.10 sec) 0.

CASE 3 (0.20 sec) ).841 s

90.76 kgf m

92 .41 kgf m
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