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Improving the interoperability of mechanical design data using XML and ontology

Tae Hyong Chong*, Seung Hyun Park’

Jl Abstract }

As the complexity of engineering design environment has increased, it is difficult to exchange design data among design
support systems. The purpose of this paper is to develop the XML-based Generalized Mechanical Data Exchange Formats
(GMDEF) independent of specific mechanical element and improve the interoperability of them using ontology, in order
to integrate diverse design data and facilitate communication between design support systems. GMDEF consists of PartDoc
and AssemblyDoc. PartDoc represents the information of a single part. AssemblyDoc represents the relation of parts constituting
an assembly. GMDEF is validated by GMDEF Schema. GMDEF Schema consists of separated XML Schemas and has
flexible architecture to facilitate extension. We apply ontology to GMDEF Schema to share and reuse vocabularies of specific

mechanical elements.
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3.1.1 PartDoc
PartDoc A= th&it 2L AJHE0| 7|48t

® ZA Ao gt FR

PartDoc 47t Wetdloleizd 849 4 UEE 37|
913} PartDocoli= E41) ARALY 49, Y43 e 24
AA o] 3 FE ZEEo] Dublin Core element set(6)-&
o]g3ta] doc_info L4 (element)e] 7]&Het Fig. 3
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<doc_info>

<dc:creator type="machine">
http://gearlab.hanyang.ac kr/gear/ShafiModelers

</dc:creator>
<dc:date>2003-4-21 15:10</dc:date>
<dc:format>text/xml</dc:format>
<dc:description>The partdoc of first stage pinion
</dc:description>

</doc_info>

Fig. 3 Example of doc_info element
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<part_info>
<part_number>gear001</part_number>
<part_name>pinion001</part_name>
<part_type
xmins="http://gearlab.hanyang.ac. kiyGMDEF/part_type">
<level depth="1" value="gear"/>
<level depth="2" value="spur"/>
</part_type>
<dimensions standard_type="1SO">
<gear:module gear:unit="module" value="2"/>
<gear:number_of_teeth unit="" value="10"/>
<gear:pressure_angel Sl:unit="degree" value="25"/>
<gear:face_width SLunit="mm" value="20"/>
</dimensions>
<cost currencycodes:currencycode="KRW" value="100"/>
<material standard_type="1SO">
<material_type>steel</material _type>
<material_code>SM45C</material_code>
</material>
<parameters>
<gear:parameter>
<name>role</name>
<value>pinion</value>
</gear:parameter>
</parameters>
</part_info>

Fig. 4 Example of part_info element
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<resources>
<resource_rdf>
<rdf:RDF>
<rdf:Description rdf:about=
"http://gearlab.hanyang.ac kr/webpub/3dmodel/pinion001 sldprt">
<dc:title>3D Model of first stage pinion</dc:title>
<dc:description>
This is the Solidworks part file of first stage pinion
</dc:description>
<GMDEF:associated_application>
solidworks
</GMDEF:associated_application>
<GMDEF:extension>sldprt</GMDEF:¢xtension>
</rdf:Description>
</rdf:RDF>
</resource_rdf>
<resource_xlink xlink:type="simple" xlink:href=
"http://gearlab.hanyang.ac kr/webpub/3dmodel/pinion001 .wil">
<title>VRML of first stage pinion</title>
<type application_name="vmml" extension="wil"/>
<description>
This is the VRML file of first stage pinion
</description>
</resource_xlink>
</resources™>

Fig. 5 Example of resources element
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<components>
<rdf:RDF>
<GMDEF:part
rdf:about="file://c:/Repository/PartDoc/gear00].xm}">
<GMDEF:mating_part
rdf:resource="file://c:/Repository/PartDoc/key001.xml"/>
<GMDEF:mating_part
rdf:resource="file://c:/Repository/PartDoc/shaft001.xmi"/>
</GMDEF:part>
<GMDEF:part
rdf:about="file://c:/Repository/PartDoc/shaft001.xmi">
<GMDEF:mating_part
rdf:resource="file://c:/Repository/PartDoc/gear00 1.xml"/>
<GMDEF:mating_part
rdf:resource="file://c:/Repository/PartDoc/key001.xml"/>
<GMDEF:mating_part
rdf:resource="file://c:/Repository/ AssemblyDoc/gearbox001.xml"/>
</GMDEF:part>
<GMDEF:part
rdf:about="file://c:/Repository/PartDoc/key001.xml">
<GMDEF:mating_part
rdf:resource="file://c:/Repository/PartDoc/gear001.xmi"/>
<GMDEF:mating_part
rdf:resource="file://c:/Repository/PartDoc/shaft001.xml"/>
</GMDEF:part>
<GMDEF:assembly
rdf:about="file://c:/Repository/ AssemblyDoc/gearbox001.xmi">
<GMDEF:mating_part
rdf:resource="file://c:/Repository/PartDoc/shaft001.xml"/>
</GMDEF:assembly>
</rdf:RDF>
</components>

Fig. 6 Example of component element
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Fig. 12 Role of GMDEF as a mediator
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