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Dynamic Vehavior of Sliding Clutch
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Abstract

Elastic couplings in two marine propulsion shafting systems containing this sliding clutch were
damaged. Therefore, in order to clear up the causes of this accident, the characteristics of the torsional
vibration of this marine propulsion shafting system was clarified by calculations. Furthermore, the
experiments of the torsional vibration were made, using these shafting systems. According to the
examination of the experimental and calculated results, it was clarified that this accidents happened
because of torsional vibration which occured when the generator was being driven. Next, in order to clear
up the reason why this torsional vibration occured, the shafting systems in which the accident happened
were compared with the shafting systems inwhich the accident did not happen, the stability of the
shafting systems was examined by the vibration model in which the sliding clutch plates was considered,
and the torsional vibrations were measured by using the testing machine containing the sliding clutch for
the driving of a generator. Consequently, it was clarified that the accident happened because of the self
-excited vibration which occured in the sliding clutch. Furthermore, in orderto clear up the reason why
this self-excited vibration occured, the torsional vibrations were measured by the sliding clutch equip-
ment.
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Fig. 1 Marines propulsion shafting system (sample D).
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Table 1 Dimension of main engine
(sample 1) .

( 2 stroke cycle

Uniflow scavenging

Engine type
Exhaust turbocharged

Single-acting
TUEC37TH-1 B

Engine model

Maker AKASAKA

Number of cylinder 7

Cylinder bore 370mm

Piston stroke 880mm

Max. continuous rating 4550P;

Engine speed 210r.p.m.
?irillg order 1-6-3-4-5-2-7 J
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Fig.2 Sliding clutch (Sample 1, air clutch on).

Table 2 Dimension of main engine

(sample 2) .

2 stroke cycle

Uniflow scavenging

Engine type
Exhaust turbocharged

Single-acting

Engine model 7L35MC

Maker MAKITA

Number of cylinder 7
Cylinder bore 370mm
Piston stroke 1050mm
Max. continuous rating 4760P,
Engine speed 200r.p.m.
Firing order | 1-6-3-4-5-2-7
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Fig. 3 [Examples of measured torque variations
on input shaft (sample 1, driving
genetrator) .
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Fig. 4 Torque variation (sample 1, driving
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Fig. 5 Circular analysis diangram of torque vari-
ation on input shaft (sample 1, driving
genetrator, experiment) .
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