2008

Aut 274 98 P2 sojAade] FEAA

ogt

olzstt . s,

EAPS

LA

Structural Analysis for Gear Column of Large Bore Diesel Engine
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Abstract

2-stroke marine diesel engine has generally one exhaust valve and three fuel injection nozzle which are
key component for engine’s performance and combustion. Fuel injection and exhaust valve driving system are
driven by rotating of camshaft. Rotation of crank shaft drives the cam shaft through gear train that is
composed of 3~4 gear wheels. Gear column supporting the gear wheel has to bear against the dynamics forces
by engine running as well as gearing forces. In this paper, structural analysis for engine structure and fatigue
strength assessment of welded joint is shown. Repeatedly full cyclic simulation during one cycle is performed
to investigate the structural behavior of engine. Fatigue analysis is carried out based on IIW using sub-
modeling technique to obtain more detailed stress distribution.
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Fig. 1 2-stroke marine diesel engine
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Fig. 2 Structural parts

Fig. 3 Structural analysis model and boundary condition
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Step1: Bolt Tightening
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Step2: Full Cyclic Simulation
- Firing pressure
- Main bearing force
- Guide shoe force
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Step3: Gear Wheel Bearing Force
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Stepd: Thrust Bearing Force
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Fig. 4 Analysis procedure
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Fig. 5 Operational dynamic loads
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Fig. 6 Applied gear bearing force
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Fig. 7 Evaluation points of gear column
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Fig. 8 Stress variation at position 1
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Fig. 9 Results for gear wheel bearing force
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Fig. 10 Sub-modeling analysis
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Fig. 11 Stress distribution of welding part
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Fig. 12 Welding conditions of gear column
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(1) A Hobbacher, 1996, Fatigue design of welded joints
and components, The International Institute of Welding.
(2) ABAQUS Inc., 2007, Abaqus 6.7 User’s Manual.
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