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Abstract: Blast furnaces’ maintenance records of mechanical fault contain great amount of information
which is useful to identify the similar fault, but the structural representation and the knowledge reasoning
problem prevent us to use the records effectively. Aiming at the problem,a blast furnace fault knowledge
representation based on ontology is proposed. Blast furnaces’ knowledge characteristics,ontology building
significance and principle of fault are analyzed,and the four factors of BF-cause, BF-phenomenon, BF-ways,
Blast-furnace in blast furnaces’ mechanical fault diagnosis are brought out. The fault ontology frame of
BFClass,BFProperties, BFIndividuals, BFRelationships, BFDomain are defined and described in detail. The
applications of fault diagnosis ontology are studied in protégé. The case study shows that the fault
knowledge representation based on ontology is very intuitive and efficient, and it provides a novel way to
deal with the blast furnace fault diagnosis problem.
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A 41 . BFClass S i [ 12 Wi 2 {4 2% ; BEProperties &
J& 4 2 ; BFIndividuals & 52 ] 2% ; BFRelationships
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BF_Cause bf_caused BF_Phenomenon;

Blast_Furnace bf_happened BF_Cause;

BF_ways bf_repaired BF_Cause,
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<? xml version="1.0"7? >
< owl:Class rdf;ID = " Blast_Furnace" >
< owl : disjointWith rdf;resource =" #BF_Phenomenon"/ >
< owl ; disjointWith rdf;resource = " #BF_Cause"/ >
< owl : disjointWith rdf:resource =" #BF_ways"/ >
< /owl:Class >
< owl;Class rdf:ID =" Blast_Furnace_Body" >
< rdfs : subClassOf rdf:resource = " #Blast_Furnace"/ >
< /owl:Class >
< owl ; DatatypeProperty rdf:ID ="bf_cause" >
< rdfs:domain rdf:resource =" #BF_Cause" / >
< rdfs ;range rdf:resource = " &xsd ;string" / >
< /owl; DatatypeProperty >
< owl:Class rdf:ID =" Distribution_chute" >
< rdfs ; subClassOf rdf; resource = " #Feeding_System" / >
< /owl:;Class >
< Distribution_chute rdf:ID =" Distribution_chutel "/ >
< BF_Cause rdf:ID =" Distribution_chute_worn_out" >
< bf_cause xml:lang =" en"
> Distribution_chute_worn_out or baddly worn </bf_cause >
< bf_caused rdf; resource = " #the_air_flow_strong_in_edge_of__
the_furnace , _but_weak_in_meddle" / >
< bf_happened rdf; resource =" #Distribution_chutel "/ >
< bf_repaired rdf; resource = " #repalce_it" / >
</BF_Cause >
</rdf: RDF >
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b 78 BF _ways 2 H A X B Y “ replace” fif o J5
Z. LBy R R R T ok R R T N, R
“replace” J7 % , fE Bl T “Distribution_chutel”, Bl o]
i P “Distribution_chute_worn_out” [a] 81 , 74 & “ the
air flow strong in edge, but weak in meddle of the
furnace” i & ,
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