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ABSTRACT
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Recently, quality concerns have emerged in a specific ship, causing cracks in the engine exhaust

pipe and hull.

Since the vibration of the diesel engine could transfer to the hull through exhaust

pipes, resilient mounts are applied generally similar to the engine mount. When the base line of the

ship could be inclined according to the sea state, excessive load could be concentrated on the exhaust

pipe connecting part on the hull. However, the structural analysis results revealed that the stress on

the hull where the crack occurred in the exhaust pipe was not as high as that at other points when

such ship motion occurred, determining that this was not the cause of the crack. In order to define

the root cause of the crack on the hull, vibration measurement was performed and it could be

revealed that the exhaust pipe connecting to the hull experienced significant vibrations at the particular

rotational speed. Moreover, vibration analysis results indicated that the impeller blade pass frequency

coincided with the natural frequencies of one of the exhaust pipes at that rotational speed, resulting in

resonance. Therefore, by increasing the elastic mount stiffness, the natural frequency was changed far

from the impeller blade passing frequency in the operation rpm range, and the exhaust pipe vibration

was confirmed to be greatly reduced as the resonance phenomenon disappeared.
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Fig. 1 Construction of the exhaust pipe of the diesel
engine for the naval vessel described in this
research
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Fig. 3 FEM model of engine and exhaust pipe
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Table 1 Material property of FEM model in Fig. 3
Items Direction Value Unit
X 271 900 N/m
y 981 500 N/m
Bellows stiffness
z 981 500 N/m
T 703.1 Nm/rad
X 3553057.6 N/m
Mount stiffness of duct y 3553057.6 N/m
z 7106115.6 N/m
X 3947841.8 N/m
Mount stiffness of silencer y 3947841.8 N/m
z 7895683.5 N/m
X 16 560 000 N/m
Mount stiffness of engine y 4440 000 N/m
z 5980 000 N/m
Mass of engine 3839 kg
XX 1123 kgm?
Mass moment of inertia for engine vy 1402 kgm®
7z 1359 kgm?
Items Property Value Unit
Young’s modulus 70 000 MPa
Hull plate (aluminum) Poison ratio 0.3 -
Thickness 10.0 mm
Young’s modulus 211 000 MPa
Poison ratio 0.3 -
Exhaust pipe (steel) Engine ~ Silencer 5.0 mm
Thickness Silencer 3.0 mm
Silencer ~ Hull 9.5 mm
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Fig. 13 Static analysis results for proposed model
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