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Abstract: [ Objective ] As creating finite element models for the finite element analysis of ship structures is
time-consuming and highly dependent on engineers' experience, this paper proposes a knowledge-based fast fi-
nite element modeling method to solve this problem. [ Methods ] The proposed method makes full use of the
existing model data of the CAD system and shares model data between the CAD and CAE systems through
model features. First, based on expert knowledge, the CAD geometric features are marked with engineering se-
mantics to generate CAD information models. Second, the feature reduction of the CAD information model is
carried out based on the constructed knowledge rules. Finally, the neutral file XML is used to construct a
knowledge-based data transfer and matching method which allows the geometric features and attribute inform-
ation to be matched with the pre-constructed CAE parameterized template, thereby speeding up the finite ele-
ment modeling of the ship structure. [ Results ] Taking the structural strength analysis of a 66000 DWT bulk
carrier under typical loading conditions as an example, this approach can realize the automatic extraction, la-
beling and model reduction of the geometric model, boundary conditions and other information, and quickly
complete the finite element modeling and analysis of the structure through the knowledge-based feature match-
ing rules, effectively reducing data loss in the transmission process and realizing the reuse of knowledge.
[ Conclusions | The proposed fast finite element modeling method with embedded knowledge reuse rules im-
proves the conversion efficiency of data, information and knowledge between the CAD and CAE systems, and
has good universality and expansibility in practical engineering.
Key words: hulls (ship); knowledge-based engineering; naval architecture; CAD/CAE; finite element
method
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Fig. 8 Engineering semantic markups for the transverse midship section
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Fig. 9 Implementation process for KBE model simplification
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<Extent>
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<CoordSys>

<PlancPanel  Objld="BULKCH-BHD24"  DataType="891"  Instance="AsDefined"
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<Origin X="1.] Y="0.

<Waxis X="1 T

<Uaxis X="0. Y="1

</CoordSys=

</PlanePanel>

<Name >
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Grpta, 18689 </ApdiCommand>
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InstanceS, np& (). I%
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cOtherCommand>...../OtherCommand>
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<OtherCommand>... ...</OterCommand

%g;:l SECOFFSET,CENTSECDATA 0.1,0.1,0.
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For Hole k.
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iHole?)Dim CoordSys#0) . nUv&k, Uv# 0. Rxy# 0., <ApdlCommand>... ...</ApdiCommand>
Tnstance§ 11111 Constraint
End with <Command> eslls
End Sub <Name> esels
Allsel.all
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Fig. 10 Implementation process for fast finite element modeling of ship structure
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Fig. 11  Analysis results via commercial finite element software
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