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Shafting System Containing Generator
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Abstract

The second macines(a generator and a pump, etc.) are often driven by a main engine in order to decrase
energyloss in a marine propulsion shafting system. In case that a generator is driven, a sliding clutch
controled by oil pressure is sometimes set btween a main engine and a generator for a fixed speed of a
generator. But, a 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. Further-
more, 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
by the torsional vibration which occured under the condition where a generator was driven. Next, in
order to clear up the reason why this tosional vibration occured, the shafting systems in which the
accident happened was compared with the shafting systems in which the accident did not happen, the
stability of the shafting systems was examined by the vibration model in which the friction between the
sliding clutch plates was considered, and the tosional 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 by the self —excited vibration which occured in the sliding clutch.
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Table 1 Dimension of main enfine (sample 1).

2 stroke cycle

. Uniflow scabenging
Engine type

Exhaust turbocharged

Single —-acting

Number of cylinder 7
Cylinder bore 370mm
Piston stroke 880mm
Max. continuous rating | 4550Ps
Engline speed 210r.p.m

Firing order

1-6—3—4-5-2-7
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Fig, 1
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Fig. 2 Sliding clutch.

Dimension of main engine (sample 2).

Engine type

2 stroke cycle

Uniflow scabenging

Exhaust turbocharged

Single —-acting

Number of cylinder 7
Cylinder bore 350mm
Piston stroke 1050mm
Max. continuous rating | 4760Ps
Engline speed 200r.p.m

Firing order

1-6—-3—-4-5—2-7

— o—t—0 Gear3+4
+Slip Clutch inner
3|
O‘—;—'T-O Gear 1+2
cr—";—-r{‘———o Air Clutch
- o;——r—L-o [z} D.Coupling outer
o;———T—o 1] D.Coupling inner
o—i§-———o - [i0] Cylinder 7
o—i?—_———o -i-& [9] Cylinder 6
gl & o : ——o - [8] Cylinder &
o - 0—?———-0 -iH [7] Cylinder 4
(8]
5 3 o——$—-——-————0 - [6] Cylinder 3
ol . o—%————o ¢ [6] Cylinder 2
<« o—%———————o -i- Cylinder 1
e— O [3] Flywheel
T
o—-$ —o  [2] Coupling
1 lop Q-+ [1] Propeller
Fig, 3 Vivration model of sample 1.
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(b) Air clutch on

Fig., 4 Natural mode of vibration (sample 1).
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Table 3 Natural frequency.
NATURAL FREQUENC Hz (r.p.m)
NODE Shafting 1 Shafring 2
Air clutchjAir clutchjAir clutch{Air clutch
off on off on
1 15.36 6.04 14.57 6.17
(921.9) | (362.5) | (874.5) | (370.2)
9 25.52 15.51 24.77 14.70
(1531) (930.7) (1486) (882.0)
3 45.57 45.54 45.93 45.89
(2734) (2732) (2756) (2754)
A 77.78 70.03 83.80 66.18
(4667) (4202) (5028) (3971)
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