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ABSTRACT

As for marine propulsion shafting system using 4 stroke diesel engine, it is common to apply reduction gear box between diesel
engine and shafling with a view of increasing mechanical efficiency, which inevitably require elastic coupling due to avoid
chattering and hammering inside of gear box. In this study, optimum method of rectifying propulsion shafting system in case of 750
ton fishing vessel specially in a view of torsional vibration, is theoretically studied. After exchange of diesel engine and gear box,
analysis result of torsional vibration get worse and so some countermeasure are needed. The elastic coupling is modified from
present block type rubber coupling showing relatively high torsional stiffness to rubber coupling with two series elements directly
connected. The vibration measurement using two laser torsion meters was done during sea trial, whose results are compared to

those of calculation and verified.
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Table 1 Specification of 6DLMZ28FS propulsion system

Type STE 560/113
DiaxWidth 560 x 113 mm
Damper | Damping coeffi. | 1950 N - m - s/rad
Ring inertia 434 kg m?
Weight 150 kg
Type RATO 2520
Torsional stiffness | 80 kN - m/rad.
Elastic issi .
coupling gef,‘l‘gi:‘tgi T:r’;ue 375 and 75 kN *m
Constant kappa | 0.143
Nominal torque |25 kN ' m
Type 6DLMZ28FS
Cylborexstroke |280 x 360 mm
Power at MCR {1,700 bhpx 682 rpm
Pmi at full load | 194 bar
Nominal torque | 17.5 kN-m
Engine | Recipro. mass | 98.0 kg/cyl
Firing order 1-5-3-6-2-4
Dia. of crank shaft | 220 mm
Conn. ratior/l) 0243
Minimum speed | 350 rpm
Weight 240 ton
Type Controliable pitch
Dia 4,000 mm
Dia of shaft 270 mm
Propeller | No. of pole 3 ea
MOI 254 kg -mz (zero F)itch)
300 kg - m® (full pitch)
Weight 5130 kg

Table 2 Natural frequencies of torsional vibration

Node| Calculated valuelcpm) | Measured value{cpm)
330~3%0

1 1.4
30 (by 0.5th order)

2 962.7 930(by 1.5th order)

3 29202 Not detected
3580.3 Not detected

5 46770 46504770

(7.5th & 9th order)
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Fig. 1 Mass elastic model for torsional vibration
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Fig. 2 Additional stresses on crankshaft (hetween
cyl. No. 4 and 5) without Viscous damper

©
I~{—-9m

s —o— 3.0crder
—+— 6 Corder

204 —v— 8 Sorder
—o— 7 Sorder

25 —+— 8.0crder
—— RuleTauc

20

Additional stress(N/mm2)

T
350 400 450 500 550 600 850 700
Engine speed(rpm)

Fig. 3 Additional stresses on crankshaft (between
cyl. No. 4 and 5) with Viscous damper
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Fig. 4 Vibratory torque on rubber block type
elastic coupling in normal condition
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Fig. 5 Vibratory torque on rubber block type
elastic coupling in rubber hardening condition
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Fig. 6 RATO 2527 elastic rubber coupling
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Fig. 7 Mode shapes of torsional vibration
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Fig. 8 Vibratory torque on RATO 2527 elastic
coupling in normal condition
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Fig. 9 Vibratory torque on RATO 2527 elastic
coupling in rubber hardening condition
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