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Root cause analysis of sticking in hydraulically actuated multi-disc friction clutch

for ship propulsion
Sang-Hu Jeong” - Jeong-Ryeol Kim’ - Jae-Won Shin’

Hh sG] A A R FE 2L W9 A S5 Sl skl vk e S9A] T A
5 Fal Aol AR I3 &1, vpEd @Al o LA v Yzt o g RS B Tl ¢
A e

2k
= =

of 71Q1% frF-For FefA] vpEd2 ARl Fe o] WA skE Sh2aIk(hot spot)oll 2s
r S

Abstract: This study performs a root cause analysis of the sticking that occurs in the hydraulically actuated wet type multi-disc
friction clutch in a ship’s diesel engine propulsion system that uses rubber elastic coupling. The fishbone method was used to
study the sticking through dismantling investigation of the reduction gear and clutch, investigation of the components, and onboard
system tests including nondestructive testing. The friction plate sticking is caused by the slip due to friction heat resulting from
the leakage of control oil through cracks in the assembled hollow shaft. The friction plate cooling oil also leaks simultaneously
through the crack, and partial sticking occurs due to the hot spots in the friction plates. These are caused by insufficient amount
of cooling oil due to oil leakage.
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Figure 4: Section and oil supply path of clutch
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Figure 5: Damage of sticked clutch shaft and bearings
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Figure 6: Sticking of the clutch assembly
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Figure 8: Fretting of hub bore

Figure 10: Penertration test of clutch shaft

Figure 9: Disassembly investigation of clutch control sol-
enoid valve
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