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Unstable Torsional Vibration on the Propulsion Shafting System with Diesel
Engine Driven Generator
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ABSTRACT

Unstable torsional vibration on the marine ship’s propulsion shafting system with diesel engine
occurred due to a slippage of multi-friction clutch which was installed between increasing gear

and shaft generator. In this paper, the mechanism of this vibration was verified via forsional,

whirling, axial and structural vibration measurements of shafting system and noise measurement
of gear box. And it was also identified by the theoretical analysis method.
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" Table 1 Specification of the 16PA6V280 propulsion
engine

" Type

Sleeve

Outer/Inner inertia

22.17/757 kg~ m®

Stiffness

1 6509 kN - m/rad

Relative damping

47 kN - ms/rad

Perm. vib. torque 102 kN'm

Type 16PA6V280

Cyl.bore X stroke 280 x 290 mm
Power at MCR 6,400 bhp x 1000 rpm
Reciproc. mass 73.1 kg/cyl.

1-5-7-3-8-4-2-6(S)

Firing order 1-6-2-4-8-3-7-5(P)

with 60° bank angle
Conn, ratio(t/1) 0254
No. of cylinder 16 €a(60° V type)
Idling speed 350 rpm
Weight 34 ton(dry)
Type Controllable pitch
No. of blade S5ea

2 :

MOl 5525 v -t (Fu)
Speed 1,200 rpm
M.0.I(rotor) 1284 kg + m®
Weight (rotor) 2425 kg
No. of poles 6

Table 2 Natural frequencies of torsional vib, for the
16PA6V280 propulsion engine

Natural frequency(cpm)

(a) Mode (b) Mode

(Gen. engage) (Gen. disengage)
1 214,76 231.74
2 27433 1041.53
3 1034.77 1599.64
4 1598.83 226168
5 2260.15 345527
6 3455.01 3667.28
7 3666.89 6522.02
8 8387.81 7513.56
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Fig. 2 Mode shape of 1st node torsional vibration
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Fig. 3 Synthesized vibratory torque of BC63/12.5/55
coupling (Fluid-damping type)
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Fig. 4 Synthesized vibratory torque of RATO 2321
coupling (Rubber type) with diesel engine
driven generator
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Table 3 The distribution of equivalent moment of

inertia(M.O.1)

Part L MOI (kg.m?) %
Engine 325.8 185
Propeller & shaft 13774 78.0
Gear . 614~ 3.5
Total 1764.6 11000

Table 4 The distribution of equivalent damping

Part (N - o) %
Engine 53.0 48 .
Propeller & shaft 685.0 61.4
G. coupling 3770 338
Total 1115.0 100.0

Table 5 The distribution of equivalent stiffness
e

I\I/{Izzs‘s Mass name ( kﬁ J(i grz\)d) %
3 T/V damper 0.3 -
4 G. coupling 38.1 3.6
21 Shaft 114 11
22 Shaft 2370 22.8
23 Shaft 2377 229
24 Shaft 327.3 315
25 Shaft 1827 . 17.6
- Others © 50 0.5

Total 1039.4 100.0
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Table 6 The position and items of vibration and
noise measurement

No. | Measuring item Measuring position
1 Angular velocity GFL coupling

2 | Displacement{trans) GFL coupling

3 | Acceleration(trans) M/E top-aft

4 | Acceleration(longi) M/E top-aft

5 | Acceleration(trans) R/G top-aft

6 | Acceleration(longi) R/G center-aft

7 | Displacement(fore-aft) Propulsion shaft

8 | Sound level R/G top-aft

9 | rpm M/E & generator

H Main
1 (16PA§%§8)

Generatos FFT Analy | " FFT Analy ]
(CF250) (PC2084A) (DI2200)

Fig. 8 Schematic diagram of vibration and noise

measurement
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Fig. 11 Axial displacement of infermediate shaft with
zero pitch of propeller
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Fig. 12 Transverse displacement of GFL coupling
at 650 rpm and starboard engine

Hz | Sound level dB(A)

312 824
| s s ||
463 825
a) Starboard engine
: - = e

' Hz | Sound Jevel dB(A)

300 768
|| 688 776
. [ 833
: 1068 6.0 N
b) Port engine
1

Fig. 13 Noise level of gear box at 650 rpm
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Fig. 14 Generator speed with a slip of multi-
friction clutch
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