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Theoretical Analysis about Transient Torsional Vibrations of Two
Stroke Low Speed Diesel Engines
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ABSTRACT

Theoretical analysis about transient torsional vibration was staried from early 1960°s for high power synchronous
motor application, Especially, its simulation and measuring techniques in marine engineering field have been steadily
studied by classification societies and designers of large diesel engine. In this paper, the simulation method of
transient torsional vibration of two stroke low speed diesel engine using the Newmark method are introduced.
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Table 1 Specification of 6S660MC propulsion engine

Type 6S60MC
Cyl borexstroke 600 x 2,292 mm
Power at MCR 15,400 bhpx 97 rpm
Pmi at MCR 19.3 bar

Engine Recipro. mass 5.599 kg/cyl
Firing order 1-5-3-4-2-6
Conn, ratio(r/1) 0.436
M.OI(en. total) 169,538 kg - m° (49 %)
Minimum speed ] 20 rpm
Weight 500 ton
Type Fixed pitch propeller
Dia 7,800 mm

Propeller Dia of shaft 550 mm
No. of blade 4 ea
M.OI(in water) [71482 kg -’ (51 %)
Weight 45 ton

Conversion pressure(bar) of exciting brque nc p. inertis forer
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Fig. 1 Exciting torques on the critical speed
of 6S60MC propulsion diesel engine



3000

2000 4

1000 4

000

Vbratory torque{kN-m) of propsliar shaft

-2000 4

-3000

Time{sec)

Fig. 2 Simulated vibratory torques for propeller
shaft of 6S60MC engine at critical speed
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Fig. 3 Simulated vibratory torques during quick
passing(3 sec speed-up) of critical speed
for propeller shaft of 6S60MC engine
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Fig. 4 Simulated vibrafory torques during quick
passing(20 sec speed-up) of critical speed
for propeller shaft of 6S60MC engine

Table 2 Vibratory forques during Quick-passing
for 6S60MC propulsion engine

QP time | Max. torque(kN-m) [ Min. torque(kN-m)
Steady | 23129 (100 %) -2312.9 (100 %)
3 sec 16519 (714 %) -16485 (71.3 %)
20 sec | 21829 (944 %) -2181.3 (94.3 %)
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Table 3 Specification of 12K90MC-S generator engine

Fig.

Vbratory torque(kN-m) of generator shaft

Fig.

Type 12K90MC-S
Cyl.borexstroke 900 x 2,300 mm
Power at MCR 70,430 bhpx 103.4 rpm
Pmi at MCR 18.3 bar
Recipro. mass 16,885 kg/cyl
Engine . 1-5-12-7-2-6-
Firing order 10-8-3-4-11-9
Conn. ratio(r/1) 0.364
M.OJ(en, total) | 435.85 ton - m® (9 %)
Idling speed 50 rpm
Weight 1,826 ton
Dia of rotor 9,425 mm
Min, dia of shaft |1,050 mm
Generator | M.O.I(rotor) 4,564,00 ton + m*(91 %)
No of poles 58 ea
Weight (rotor) 349 ton
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5 Simulated vibratory torques for generator
shaft of 12K90MC-S engine at critical speed
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6 Simulated vibratory torques during quick

passing (10 sec speed-up) of critical speed
for generator shaft of 12K9OMC-S engine
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Fig. 7 Simulated vibratory torques during quick
passing(60 sec speed-down) of critical speed
for generator shaft of 12K90MC-S engine
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Fig. 8 Exciting torques on the critical speed
of 12K90MC-S generator engine
without fuel injection

Table 4 Vibratory torques during Quick-passing
for 12K9OMC-S generator engine

QP time | Max. torque(kN-m) | Min, torque(kN-m)
Steady 3504.9 (100 %) -3504.9 (100 %)
10 sec 3085.8 (88.0 %) -3076.0 (877 %)
60 sec 3478.7 (993 %) -3477.1 (99.2 %)
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Table 5 Specification of 7S60MC-C propulsion engine

Type 7S60MC-C
Cyl.borexstroke 700 x 2,400 mm
Power at MCR 21,470 bhpx 105 rpm
Pmi at MCR 20.3 bar

Recipro. mass 5,003 kg/cyl

Engine Firing order 1-7-2-5-4-3-6

Conn. ratio(r/1) 0.436

M.Ol{en. total) | 95585 kg - m" (546 %)

Min. speed - |22 rpm
Nominal torque 1,436 kN-m
Weight 410 ton
. Maker Schelde
Reducti
g“c " I'Reduction ratio | 1.59(105 - 66 rpm)
ear

Gear hammering |10 % of Nominal torque
Maker Vulkan D631ES
Flexible | Nominal torque 2,000 kN-m

coupling | Permissible V.T. |600 kN-m

Weight 13,839 kg
Dia. 9,000 mm
Dia of shaft 700 mm

Propeller | M-O(in water) 201,105 kg -n;z
M.O.I(Equivalent) |79.457 kg - m*(45.4 %)

No. of blades 4 ea

Weight 47 ton

71018 Poigeld e & AEE ok

70

propulsion engine

- @ @
S o S
i 1 X

Engine speed(pm) dumg chitch in

@
S
1

20

T Y T M
2 4 6 8 10

Time(sec)

Fig. 10 Engine speed variation during clutch-in
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Vibratory torque of flexible coupling during
clutch-in for 7S60MC-C propulsion engine
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Fig. 13 Vibratory torque of flexible coupling during
engine stop for 7S60MC-C propulsion engine
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Fig. 14 Exciting torques on the critical speed

of 7S60MC-C propulsion engine
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