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Fig. 1 Method of design knowledge reuse for

coarse-fine-grained parts
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Fig. 2 Coarse-grained parts design knowledge network
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<owl;Class rdf:id=""1 % A+ {5 %5 Ui % £ >
rdf:about="is_part_of"/>>
<_/owl:onProperty >
<Zowl:someValuesFrom ref ; resource="# assemblyer”/>>
<Zowl:onProperty >
<Zowl:ObjectProperty
rdf;about="4#is_assembled_by"/>>
< /owl:onProperty>>
<owl:someValuesFrom ref: resource="# designer”/>>
rdf;about="4#is_designed_by"/>
<_/owl:onProperty >
<Zowl:onProperty rdf:resource="#% ID">>
<owl:onProperty rdf:resource="2 H1.[3fF">
<rdfs:subClassOf rdf: resource="% ¥ i# #">>
</owl:Class>>
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Fig. 3 The class definition of spur-gear-reducer
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Fig.4 The classification tree of reducer parts
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Fig. 5 The mapping relation for coarse- and fine-grained knowledge network for bearing parts
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Fig. 6 The coarse-grained knowledge network OWL description graph of bearing parts

<R FF rdf. ID="81186104">

< name rdf;datatype="8.xsd: string’ > # £ I # #§</name >
<HEINFE 2. 2k W</ E Ty >

<EEW I rdf:datatype="2& xsd: XMLLiteral”>
<value>>4. 0</value>>

< method>>div</method>>

< parts>>

<part id="90227004" classname="1k " attribute="1k$¢"/ >
</parts> </#GH >

</t B>

<Zis_assembled_by rdf:resource="%90227004">
<rdfs:comment > /N % </rdfs: comment™>
<Zis_assembled_by rdf:resource="%90227003">
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Fig.7 The described example of spur-gear-reducer
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<HEHL rdf:datatype=""8.xsd: float">>2. 0< /K ¥ >
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<is_joint_with rdf: resource="%90227123"/>
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Fig. 8 The described example of gear with OWL
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Tab.1 The new reducer design specifications
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The main parameters in the graphic

database of original reducer
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Variable-grain and dual-network mapping parts design reuse
for small and medium-sized enterprises

XU Yi', JIN Bo’, TENG Hong-fei"®, QU Fu-zheng’

( 1. Department of Computer Science and Engineering, Dalian University of Technology, Dalian 116024, China;
2. School of Innovation Experiment, Dalian University of Technology, Dalian 116024, China;

3. School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Currently, there are still many problems about the parts reuse for small and medium-sized
enterprises(SMEs) in China. The main problem is that the reconstruction for parts library is an
arduous work and the retrieve of the design knowledge is difficult. To solve this problem, a coarse-
fine-grained and dual-network mapping design knowledge reuse method for parts design reuse is
proposed. On the basis of the current graphic databases and CAD in the SMEs, a fine-grained tree's
structure knowledge network for parts is constructed which is called fine-grained knowledge network.
The tree's structure is consistent with the structure of the original database. A coarse-grain network’s
structure knowledge network with outline-style for parts is also constructed which is expressed by
OWL. The dual-network mapping design knowledge reuse method for parts design reuse is applied to
variant design or adaptive design of SMEs, and it also can be used for future Web-based design reuse
for SMEs. The design reuse example of reducer shows that dual-network mapping design reuse

method for parts is effective and practicable.

Key words: small and medium-sized enterprises; parts; design reuse; semantic; knowledge network;

variable-grain and dual-network mapping



