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Abstract : The objective of this paper was to investigate the slip rate and the slip frequency number of damper clutch
of torque converter in 2.4L passenger vehicle with 5-speed A/T and analyze the effect of slip control and control
strategy on driving characteristics and the fuel economy. The newly developed torque converter with the more durable
wet friction material and the slip-controlled damper clutch system, the DCC system, was installed, which was easily
compatible and amendable of the lock-up clutch of the base system. The vehicle has been tested on the fuel economy
modes such as FTP-75, HWFET and NEDC (ECE15+EUDC) driving cycle at chassis dynamometer. The DCC mode
(II), of which the control strategy had both the lock-up and the slip-controlled clutch, and the DCC mode (I) with full
slip-controlled clutch were compared with the base system with only the lock-up clutch. As the research result,
comparison to base system, the fuel consumption of the vehicle with the DCC control (IT) was effectively improved by
6.6% and 7.7% on FTP-75 and NEDC mode.

Key words : Torque converter( =71 B] &), Slip-controlled damper clutch( 3 2] x| < @ A]<]), Lock-up clutch
(A EFH X)), Slip rate(£ H ), Slip frequency number(& H ¥ =), Engine load ratio( 1l %1 -8} 1)), Fuel economy
mode(AH] =)

Nomenclature Subscripts
L : load ratio, rev/min/V E : engine or pump
N : rotational speed, rev/min fr : frequency number
vV : vehicle speed, km/h S : slip
TR : time rate, % T : turbine
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Fig. 1 Torque converter for automatic transmission
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Table 1 Specification of test vehicle

Item Value

Engine type 2.4L VVT gasoline

Engine displacement 2,359¢cc

Max. power 166ps@5,800rpm
Max. torque 23.0kg'm@4,250rpm
Transmission 5A/T

Power Control Unit ¥

Hydraulic Control Unit

Torgue Converter
Automatic Transmission

Fig. 2 Schematic diagram of damper clutch control system
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Fig. 3 Experimental facility of chassis dynamometer
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Table 2 DCC mode and control strategy on driving cycle

The base The DCC The DCC
system mode (I} mode ()
V (km/h) - 20 20
Ny (rev/min) - 1,200 1,200
gear 2m 31 - Slip control Slip control
4" 5" | lock-up | Slip control Lock-up
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Table 3 The test result of operating time ratio on driving cycle

Gear Operating time ratio(%)
FTP-75 HWFET NEDC
1 20.43 1.75 26.29
2 4.12 0.27 6.95
3 20.6 0.59 18.82
4 40.67 7.17 17.87
5 14.16 90.22 30.06
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Fig. 4 Driving characteristics of vehicle with damper clutch
control on FTP-75 driving cycle
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