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Research on Reduction of Unusual Noise in Wet Multiple Disk Clutch for 4WD
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ABSTRACT

When AT clutches are utilized in torque-on-demand
4AWD systems, in which rear wheel traction is controlled
by pushing force from a wet multiple disc clutch,
unusual noise is generated in some cases during turning
or takeoff by continuous input of difference in speed.
The status of lubrication in a clutch unit in isolation was
analyzed to find the cause, and results showed that the
lubrication flow rate to the clutch was low, and that the
lubricant was not being uniformly supplied to every
section. A test vehicle was set up to reproduce the
conditions of the unit analysis, and the unusual noise
occurring in the unit was effectively reproduced. It was
determined that the noise is related to the ratio of
porosity and the amount of deflection in friction
materials. These results enabled the specifications of the
lubricant to be improved. In addition, friction materials
with increased porosity and deflection were developed
to improve the ail retention characteristic in the clutch.
Vehicle tests were repeated employing these measures,
and no unusual noise was generated.
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Fig. 3 Example of unusual noise
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Fig. 4 Frequency characteristic of unusual noise
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<Quiet plate>

<Plate producing unusual noise>

Fig. 5 Condition of clutch plate surface
Table 1 Comparison of surface roughness
of clutch plates
Ra (u m) Quiet plate Plate producing unusual noise
Minimum value 0.126 0.088
Maximum value 0.252 0.167
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Fig. 6 Conventional lubrication measurement method
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Fig. 7 Modified lubrication measurement method

00o00o0o0o0oOoooooooogokmhOOOOO
gbobooooooobooboboboboboooooo
00o0oo0oooooooo wokm/hOOOOOOOOO
gobooooooooooooooooooboobooooon
goooooobooobooooooboogovoooooog
gboboboboooboooobooboooboboboooo

32.0000000000

gbobooboobobobobooboooooobooooon
gooobboboooooboooboobobooooooboboog
gboboooooobobobobobooooog

gooooooobboboobooooooooooooo
gbobobobobooooooooobobobobo
goboobboobboooboooboooboooo
Fig.9oDDOOODOOOOOOOpOODODOCODOOOOO
gooooo

Turning

Turning

- - - (Go and stop)
Standing | | Standing Standing
start start start

~

N—
Low friction sloping road START

Fig. 9 Modified vehicle confirmation mode

33.000000000

gboboboboobooboooooobooobooobooobon
O0O0pO0OO000O0O0OO0OO0DO0OC0DO0OO0O000O0OFg. 10
goooooooobobobbbobbobobobonoooooo
gbobooooobobobooobooobog

0000000000oooDDOOOCcCDOO0O0OTable
200 0000o01p00O0DOOOODOOODOOOODOO
gboboooooooboboboboboooobooobooon

<Plate after durability test>

f "

<Plate producing unusual noise>

f
4
oy

Fig. 10 Comparison of clutch plate condition

Table 2 Comparison of surface roughness
of clutch plates

Ra (um) Plate after durability test | Plate producing unusual noise
Minimum value 0.017 0.088
Maximum value 0.106 0.167
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Fig. 8 Comparison of lubrication flow rate
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Fig. 13 Comparison of lubrication flow rate
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Fig. 16 Result of clutch continuously sliding test
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Fig. 21 Comparison of clutch plate condition

Table 3 Comparison of surface roughness
of clutch plates

Ra (1 m)

Plate after durability test

Quiet plate

Minimum value
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0.126

Maximum value
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Fig. 19 Model of clutch lubrication
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