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Fuzzy Logic Slip Control of Torque Converter Clutch System
for Passenger Car Considering Road Grade Resistance
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Abstract

Nowadays, most passenger cars equipped with automatic transmissions use torque converter clutches
to reduce fuel consumption, and recently the slip control scheme of torque converter clutches is widely
studied for the expansion of the operating region of torque converter clutches and thus for the further

. improvement of the fuel economy of vehicles. In this study, the analysis of the torque converter clutch
system including the line pressure control unit of the automatic transmission and the actuating hydraulic
control unit of the torque converter clutch is performed, and a feedforward controller and a fuzzy logic
controller for its slip control are proposed. Also, for the slip controller to use the grade resistance
information during control, an observer-based grade resistance estimator is designed. The performance of
the designed grade resistance estimator and the slip controller is verified by dynamic simulations, and
the effect of the torque converter clutch slip control on the fuel economy is examined using a driving

cycle simulation.
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Table 1 Effect of slip sontrol on fuel economy

LA#4 mode HWY mode
F/Clkm/liter]
12.06313 17.48668
(No control)
F/Clkny/liter]
] 12.42818 17.63798
(Slip control)
Reduction[%] 3.03 0.86
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