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Abstract

The purpose of this study is to develop the simplified model of the crankshaft in the large marine
engine for dynamic analysis. Because the actual engine system is under complex dynamic loading
condition and it has multi-cylinder, the dynamic analysis is purchased at a high computation cost. In
spite of this burden, the dynamic analysis must be performed to assure structural integrity of operating
marine engine. Therefore, simplification of the analytic model is necessary for dynamic analysis.
Beam-mass model, which is generated with the section property method, is the model simplified
effectively. Section property method can provide desired section information by optimization technique.
By applying beam-mass model to the crankshaft in the large marine engine, the usefulness of the

proposed method was proven.
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Modal analysis of the solid
model

: i

Extraction of dimensions and
properties from the solid model

: !

Parametrization on properties of
the complex throw part

: B

Generation of the beam—mass
model using extracted data and
parametrical variables

L !

Section property method

. B

Comparison of the solid model
and beam-mass model

Fig. 1 Generation process of the beam-mass model
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Fig. 2 CAD model & FE-model of the crankshaft

Part. 1 Part. 2 *Part. 3 Part. 4

Fig. 3 Components of the crankshaft

Part. 2-1  Part. 2-3

Part. 2-2
Fig. 4 Three parts of the crankthrow
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Part. 2-32| /

Part. 2-3-3

Fig. 5 Three parts-of the part
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Table 1 The initial and optimized design value a\ﬁ“
. . &> Mode 3 Al
gained by section property method A
. initial final :
Section . . i
. design design d
properties vahlie value Fig. 9 Modal analysis result of the solid model &
4, 4.0 7.7296 beam-mass model
4, 5.0 1.0730 x1.0E4
A4, 6.0 6.8328 Table 2 Comparison between natural frequency of
11'; 3.0 6.4255 the solid model and that of beam-mass
model
I 40 53213 _ _
. Mode / Solid [Beam-mass| Relative
Iy 3.0 0.5796 Hz model model | error(%)
5, 3.0 3.3165 1 24044 | 24169 052
L 4.0 02076 | x1.0E10 2 24289 | 25173 | 364
L 50 4.0838 3 57720 | 53540 | 724
1
75 3.0 7.5880 4 58726 | 56034 458
2
75 4.0 2.8695 5 81382 | 8722 | 767
3
7 50 55313 6 1547 | 1116 | 37
7 13.250 13.245 0.04
4
ANSTS 8 15810 | 14021 | 1132
? 9 16675 | 15301 8.24

Table 3 Comparison between modal analysis of
the solid model and that of beam-mass

z model
Node Element | Analysis
‘ (no.) (no.) Time(sec)
{ , Solid 22492 10683 206.95
. e o Beam-mass
127 253 1.88
Fig. 8 Complete beam-mass model model
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