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Development of the Variable Parametric Performance Model of Torque Converter
for the Analysis of the Transient Characteristics of Automatic Transmission

g 24, o 1 A"
Wonsik Lim, Jinwon Lee

ABSTRACT

To enhance the acceleration performance and fuel consumption rate of a vehicle, the torque converter is
modified or newly-developed with reliable analysis model. Up to recently, the one dimensional performance
model has been used for the analysis and design of torque converter. The model is described with constant
parameters based on the concept of mean flow path. When it is used in practice, some experiential correction
factors are needed to minimize the estimated error. These factors have poor physical meaning and cannot be
applied confidently to the other specification of torque converter. In this study, the detail dynamic model of
torque converter is presented to establish the physical meaning of correction factors. To verify the validity of
model, performance test was carried out with various input speed and oil temperature. The effect of oil tempera-
ture on the performance is analysed, and it is applied to the dynamic model. And, to obtain the internal flow
pattern of torque converter, CFD(Computational Fluid Dyanmics) analysis is carried out on three-dimensional
turbulent flow. Correction factors are determined from the internal flow pattern, and their variation is presented
with the speed ratio of torque converter. Finally, the sensitivity of correction factors to the speed ratio is studied
for the case of changing capacity factor with maintaining torque ratio.

ZFa7]%80] : Torque converter(]=1 1M E]), Design path(Fg+t 31). Stall(=:F), Equivalent flow an-
gle(57 5 7HE), Capacity factor(£%F 7|%), Forced vortex theorem(32] 2+# ©)&),
Correction factor(3.7g #5%)

Nomenclature p, T° : oil density and oil temperature
. . . . 2
G S E : Lagrangian coordinates ug, ug  relative velocity of fluid, m/s
r, @z : polar coordinate I a 8,7 : correction factor
T, 2 : torque and rotation speed w,, t, : speed ratio and torque ratio
Cy . capacity factor, kgf.m/rpm2
* 39, Agaduign At AEtg . . .
AU A7 &AL Cre : dimensionless capacity factor
#x 3lel, Mgt st Q . volume flux. m’/s
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Table 1 Condition of oil temperature and input speed

Input Speed (rpm) | 500 | 10001500 2000[2200 2500

In Temp. (°C) 41 | 50 | 54 | 70 J 80 | 80

90 | 90

Out Temp. (°C) (40 50 | 55| 70

—X- stall dimensionless capacity, ctc k- stall torque ratio

-8 SR of coupling point ~—— SR of max. efficiency
—©—max. dlmensnn ss capacty = SR of max capacity
—@— max efficiency (%)

25 90
z 0 _
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© 5
g 193
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v 150 m
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5 E
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o s
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500 1000 1500 2000 2500

Pump Speed (rpm)

Fig. 8 Steady state performance of torque converter
under various input speed
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Table 2 Condition of sensitivity analysis
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Fig. 13 Sensitivity of equivalent parameters
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