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XH), Wet clutch (S4! 22{x|)

As environmental and energy issues increase, energy efficiency is of great significance in the automobile industries. Drag
torque of a wet clutch in an automatic transmission system is one of the causes of energy loss. In this work, the drag
torque characteristics of a wet clutch as a function of rotational speed was experimentally investigated with respect to the
test parameters such as automatic transmission fluid (ATF) temperature and flow rate, clearance between friction disk and
separator, and the number of disks in the test system, using two different friction materials. Drag torque was found to
decrease with increasing ATF temperature as a result of the decrease in viscosity. Also, drag torque decreased as the
clearance between friction disk and separator increased. In addition, the drag torque increased along with the delay in the
generation of maximum drag torque as the ATF flow rate increased. Furthermore, it was observed that drag torque
increased with the increase in the number of disks in the test system. The drag torque characteristics as a function of
rotational speed may be dependent on the friction materials. The results obtained from this work may aid in the design of

wet clutch system to enhance performance.
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Fig. 1 Schematics of (a) wet clutch system and (b) variation of drag
torque as a function of rotational speed
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Fig. 2 (a) Photograph and optical microscopy image of the friction disk, and (b) 3-dimenational topographic images of specimens A and B,
obtained by confocal microscopy. In (a), 3-dimenational image of friction disk is included
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Fig. 3 Photographs of (a) experimental setup and (b) clutch package
during installation of friction disk and separator
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Table 1 Summary of experimental conditions

Specimen and values

Test parameters

Specimens Temper-ature (°C) Clearance (mm) Flow rate (L/min) Number of FD/SD sets
Temperature (°C) A 30, 50,70, 90,110 0.1 1.5 1
Clearance (mm) A 90 0.1,0.2,0.3 1.5 1
Flow rate (L/min) B 70 02 0.1,0.3,0.5,0.7,0.9 1
Number of FD/SD sets B 70 0.2* 0.5* 1,3,5
*Set values per FD/SD set
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Fig. 4 Variation of drag torque as a function of rotational speed with
different temperatures ranging 30-110°C
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Fig. 5 Variation of drag torque as a function of rotational speed with
different clearances between friction disk and separator
ranging from 0.1 mm to 0.3 mm
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Fig. 6 Variation of drag torque as a function of rotational speed with
different flow rates ranging from 0.1 L/min to 0.9 L/min
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