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ABSTRACT

A torsional damper is generally used to reduce the torsional vibration which occurs at a
crankshaft of a multi-cylinder high speed diesel engine. Vibration amplitude should be estimate by
the appropriate simulation model to determine the optimum specifications of damper. In this paper a
new method which was based on the random tabu search method(RTSM) would be introduced for
the viscous damper design to optimize the damping performance. The result was ascertained by
comparing with conventional rubber damper.
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Fig. 1 Equiralent torsional vibration system
of a crankshaft with a damper
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Fig. 2 Detail drawing of viscous damper
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Fig. 3 Flow chart of R_Tabu Search Method
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Table 1 Main specification of engine

g 5 W &
3 4 4 AtolE V-6 tAAA
#3wvt=E (MCR) 171.35 HP
A&3 44 (MCR) | 300 mm
2} 3hEA 1-5-3-6-2-4
ayga = 0,48 ,40,60,10 ,3%
P

267 mm X 125 mm

Table 2 Numerical values of equivalent system

Mass Moment | Torsional Damping [ Damping Coc.
No. of Inertia Stiffness Coefficient (Engine)
(kg'm") (N-m/rad) (N-mrs/rad) | (N'ms/rad)
1 Iy 0.00 0.000 0.00
2 0.0462 Kq Ca 0.00
3 0.0328 459846.90 0.000 6.860
4 0.0255 1481456.60 0.000 6.860
5 0.0328 1481456.60 0.000 6.860
6 0.0328 1577798.70 0.000 6.860
7 0.0255 1481456.60 0.000 6.860
8 0.0328 1481456.60 0.000 6.860
9 0.8291 2413885.20 0.000 0.00
# Ly, Ko Co @ Z3)7] #4389 deold

Table 3 Comparison of damper data

Rubber damper Viscous damper
1) 0.036800 0.063838
Ca 52.85000 62.73890
Ka 214000.0 0.000000
4.1 tiated
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Fig. 4 Detail drawing of pulley and damper
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Fig. 5 Amplitude curves of angular displacement

Table 32 71& 2719 HAss HAz
719 AFB/PENES} F4AS, FHALE T
3 RHolr},

09 -
08 |- -

03 -

03
08 H 1 " H )] 1 { 1 " | 1
1 2 3 4 5 8 7 8 ]
Damper Cylinder Flywheel
Fig. 6 Mode shape
Table 4= 741718 AR BH39 L wo 7

Aol @ FAJE Aolr) 71X 45xt0) A
FH718 FAEA ke dAE 0.001399 radel i
718 FAHHUE dole 000042 radez
°F 70% #A3AT o)Wl FH AA7) ZRo x)
& Table 50 E A $},

Table 4 Comparison resonant amplitude

Order Amplitude of angular displacement (rad)
without darmper |rubber damper |viscous darmper
3.0 0.0033710 0.0048877 0.0014142
4.5 0.0013996 0.0014628 0.0004223
6.0 0.0006485 0.0009402 0.0002720
7.5 0.0003472 0.0003629 0.0001048
9.0 0.0002031 0.0002945 0.0000852

Table 5 Calculated result of viscous damper

Parameters Values
Ro 117.00 [mm]
R; 56.00 [mm]
R 35.00 [mm]
B 40.00 [mm]
t 3.00 [mm]}
Io 113.70 [mm]
Ti 59.30 [mm]
h 33.40 [mm)]
acC 0.30 [mm])
v 24337.10 [cSt]
¥ ro, i, h: B#EYd W92 wAg =
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