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ABSTRACT

The effect of the groove configuration of
segment bonded type paper-based wet clutch and
porosity of friction materials on dynamic friction
property was evaluated in this paper. This evaluation
was carried out through a visualization of sliding
surface of the clutch disk and a measurement of the
automatic transmission fluid permeation speed into
the lining at the surface of friction plate. Friction
plate configurations with large numbers of grooves
(segments) exhibited stable dynamic friction
properties with respect to changes in the oil
permeability of the friction materials through this
evaluation.
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Fig.2 Pore distribution of material A&B
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Table 1 Test conditions

Engagement speed (rpm) |3000

Inertia (kgm?) 0.147

Lining pressure (MPa) 0.34,0.57,1.05
Oil volume (cc) 800

Oil temperature (°C ) 60,80,120

Qil type ATF

Lining diameter (mm)

¢$120(0.D.)x ¢ 94(1.D.)
Lining thickness (mm) 0.4

Mean radius (mm) 56

Number of friction surfaces |6

Air piston Clutch set
(*3)
Coolant
Motor\
Input shaft<|
ATF

Fig.3 Schematic of SAE#2 tester
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Fig.5 Effect of friction materials

Fig.6 Comparison of p 2400
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Fig.7 Apparatus of observing sliding interface
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Table 2 Test conditions of visualization

Rotational speed (rpm) 3000

Lining pressure (MPa) 0.34

Oil temperature (°C ) 30-40

Oil flow rate (cc/min) 400

Qil type ATF

Lining diameter (mm) ¢ 120x ¢ 94
Lining thickness (mm) 0.4

Mean radius (mm) 56

Number of friction surfaces 2

80-seg.(material A)

" | I | | | |

DU O s S o |

R T |

° /4 20-seg.(material A)

2 _ |
S b Air pressure

(pistan)
0 1 time(sec) 2 3

(1] j{[2] | [[3]

Fig.8 Torque trace and observation timming
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Fig.9 Sliding conditions of 20-seg., material A
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(2

Fig.10 Sliding conditions of 80-seg., material A
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Fig.11 Sliding conditions of 20-seg., material B
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Table 3 Test conditions of permeation speed
measurament

Lining pressure (MPa) 0.34

Air pressure (MPa) 0.1,0.2.03.04

Oil temperature (°C) 30

Qil type ATF

Air pressure

Hole,dia., 2.0mm

Oil flow
Back plate rgaeratlsurlng
Friction
ATF

| Front plate

Fig.12 Apparatus for measuring the permeation speed
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Fig.13 Permeation speed of each segment
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Table 4 Durability test conditions

Engagement speed (rpm) 3000
Inertia (kgmz) 0.833
Kinetic energy (J) 31000
Hydraulic oil pressure (kPa) 784
Piston area (mm?) 800
Stop time (sec) varied
Lubrication oil (cc/min) 800
Lubrication oil type ATF
Qil temperature (°C) 100
Cycles of engagement 3000
Cycle interval (sec) 50n/150ff
Number of friction surfaces 6
Pack clearance (mm) 0.8
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Fig.17 Change in p 2400
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