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Use of dynamic absorber for reduction of shaft vibration in diesel engines of ship
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Abstract: Ship’s diesel engines have intrinsic problem to make vibrations caused by cylinder explosion and unbalanced rotating
mass. These vibrations might induce noises, are transferred to hull and neighboring structures and cause secondary vibrations. This
paper suggests the use of an additional dynamic absorber with a sub-vibration system to reduce the aforementioned vibrations. This
dynamic absorber is designed based on an analysis of the free vibration of the engine shafting system and the forced vibrations.
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Figure 1: A model of 1 DOF machine system with dynamic
absorber
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Table 1: Specifications of applied main engine

Type 2 cycle diesel
No. of cylinders 9
diameters of cylinder 780mm
stroke 1400mm
break HP at MCR 8826kW
rpm 120
mass of 1 piston 1601kg
mass of 1 connecting rod 13980kg
mass of 1 cross head 1325kg
crank throw vs. connecting rod ratio(r/1) 0.25
effective pressure for brake 7.6bar

Table 2: Specifications of shafting system

shaft name | No. | diameter(mm) length(mm)

included in crank
thrust 1 530

shaft
flywheel 1 485~570 1277
inter-med. 5 458 7600
inter-med. 2 458 6100
propeller 1 527 6000
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Table 3: Specifications of propeller

Number

1

No. of wing

4

revolution direction

right screw from stern view

shape of section

aerofoil type

diameter 5900mm
pitch 5200mm
expansion area 12m?

Boss

1100mm x 1125mm
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Figure 2: Natural vibration modes of the shaft system
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Table 4: Comparison of N.F. in various cases

unit: Hz
order 1 st 2nd 3rd 4th Sth 6th
eigen
18.47 | 114.81 | 229.7 | 322.9 | 422.9 | 488.1
method
Holzer
1847 {11480 | N/A | N/A | N/A | N/A
method
experiment| 17.70 | 114.35| N/A | N/A | N/A | N/A
order 7 gt ot | 10™ | 11®
eigen
575.9 | 622.6 | 692.8 | 708.8 |1268.2
method
Holzer
N/A | N/A | NJA | N/A | N/A
method
experimentf N/A | N/A | N/A | N/A | N/A
EAA & & Q%] 14hsh 270] BRAFFE BF A
S0t % RS & S Utk E afAADPS ol gHu
DA DRAEFE FE F 9o} Holzer 024 3



2t ol Fal7] oEles & 4 Atk
Table 5& Holzer' S ©] 83+ 7

L3 Ao HHET T B

g

Table 5: Summation of inertia torque

order Eigen method Holzer method
1 -2.03E-06 7.81E+04
2 -2.76E-06 3.08E+05
3 -6.94E-07 NA
4 1.21E-06 NA
5 -7.53E-07 NA
6 -7.15E-07 NA
7 -2.14E-06 NA
8 -5.05E-07 NA
9 2.76E-06 NA
10 -9.27E-06 NA
11 -2.79E-02 NA
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Figure 8: Vibration reduction effects of absorbers with vari-

ous moment of inertia at each node.
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