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Knowledge representation method of product design based on ontology

ZHANG Dong-ming, NTU Zhan-wen, ZHAO Nan", HUO Ming
(School of Management and Economics, Tianjin University, Tianjin 300072, China)

Abstract: According to the diversity, dynamics and correlation of product design knowledges this paper put forward a
knowledge representation method for product design based on ontology, éstablished a knowlédgewumt with the core of object,
concept set, property set, proposition set and function set, and designed the links.between them. On this basis, this paper
introduced input and output modules to enhance the compreliensiveness and fleibility” of product design knowledge

representation. Finally, the paper took cylindrical spiral spring dégign as an(example and verified the effectiveness of the

proposed method.
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1) R TE e R AR </owl: cardinality >

<owl: Class rdf: ID ="#cylindricalcoilspring" >
<rdfs: subClassOf rdf: resource = "#spring"/ >
< rdfs: label xml: lang = "zh-CN" > [RIF- T e i 25
< /rdfs: label >
</owl: Class >

R AR E X T “ cylindricalcoilspring ( ] 4 7 48 fig 74

)7 U EREE N T HIREIT,

2) BlE IR I R T o

<owl: DatatypeProperty rdf: 1D = "#diameter" >
<rdfs: domain rdf: resource = "#eylindricalcoilspring"/ >
<rdfs: range rdf: resource = "&xsd: float"/ >

< /owl: DatatypeProperty >

FR ¢ diameter ( B 12 )” B 35 BLA float, F X 3 4

“cylindricalcoilspring ( B #: FE IR SES ) " o
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<owl: ObjectProperty rdf: ID(= "MaterialPro" >
<rdfs: domain rdf: regouice = #cylindricalcoilspring”/ >
<rdfs: range rdf: resource = "#Material"/ >

</owl: ObjectProperty >

LR FRIR E 2 cylindricalcoilspring ( [B] 4 7 U fig 5t

)7 AERE Material (F18F) 7, X 8 14 * Material Pro ( 4
a7

4) YRR I
<owl: Class rdf: ID ="cylindricalcoilspring" >
<rdfs: subClassOf rdf: resource = "#Spring"/ >
<rdfs: subClassOf >
<owl: Restriction >
<owl: onProperty rdf: resource = "#MaterialPro"/ >
<owl: hasValue rdf: resource = "#Metallic"/ >
</owl: Restriction >
</rdfs: subClassOf >
<rdfs: subClassOf >
<owl: Restriction >
<owl: onProperty rdf: resource = "#MaterialPro"/ >
<owl: cardinality rdf: datatype = " &xsd: int" > 1

‘ﬁ’

< /owl: Restriction >
< /xdfs:, subClassOf >
< /owls Class >
257 < cylindricalcoilspring (I KL S8 AE4E) " LA b1 KL IR
B ik @, R R AEN “ Metallic (&R 1) 7o
5) AR T o
Java QA INF
public class hooksLaw
{
public float k;
public float f;
public float b;
public hooksLaw( float k, float f; float b)

public float calculateLength( float k, float f, float b)
{
return k * f + b;
}
}
OWL ARBSANF
< owl: class rdf: ID = "#Hookeslaw" >
< rdfs: subClassOf rdf: resource = "#Spring"/ >
< Restriction >
< owl: onProperty rdf: resource ="#calculateSpringl ength"/ >
<owl: hasValue rdf: resource =
"#hooksLaw. java $calculateLength"/ >
< /Restriction >
< /rdfs: subClassOf >
</owl: class >

7 Hookeslaw (9 Fe s ) 7, HL AR SR B 19 8 vk fE

hooksLaw. java 5 X ,OWL & B — 1 EF LR B,

6) MBI T o

< owl: ObjectProperty rdf: ID = " CheckStability" >
< rdf: type rdf: resource = " &owl; FunctionalProperty"/ >
< rdfs: domain rdf: resource = "#FreeHight" >
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< rdfs: range rdf: resource =
"#checkStability. java $cauculateFreeHight"/ >
< /owl: ObjectProperty >
5E YA cylindricaleoilspring ( |5 4 42 i@ #38% ) 14 bR # AY
JRYE , FA LIRS B 7 , X T 46 %8 1) “ FreeHight ( B I ) 7,
FIH Java BB T EHETHE,
7) EHIRFRARTTE
< owl: Thing rdf: ID = "Productl"/ >
< owl: Thing rdf: about = "#Product1" >
< rdf: type rdf: resource = "#cylindricalcoilcompressionalspring"/ >
< /owl: Thing >
FIR— N FARSEH Productl (777 1) 7, B HI AT B A FIIR
BT 2R “ eylindricalcoilcompressionalspring ( [B] H: 82 JiE [k 45 ¥
)7,
8) ML R T
< owl: Class rdf: ID = " Appearance” >
< rdfs: subClassOf rdf: resource = "#spring"/ >
< owl: oneOf rdf: parseType = " Collection" >
< owl: Thing rdf: about = "#Annular"/ >
< owl: Thing rdf: about = "#Acetabular"/ >
< owl: Thing rdf: about = "#Laminar"/ >
< owl: Thing rdf: about = "#Sprial"/ >
</ owl: oneOf >
< /owl: Class >
FIFAB2E 28 “ Appearance (SME ) 7 S /R 32 (1 S HRTE
RCEFRR AR BT M E, LA A4 JTR : “ Annular (3R
)7 . Acetabular( BEF ) 7 . “ Laminar ( #RFE ) 7 i1« Sprial (M@
)7
NN L FRRTT .
< owl: Class rdf: ID = "#Input" >
< rdfs: subClassOf rdf: resource =
"#cylindrical coilcompressionalspring"# >
< rdfs: subClassOf >
< owl: Restriction >
< owl: onProperty rdf: resource = "#Activation"/ >
< owl: minCardinality rdf: datatype = " &xsd; string" > 1
< /owl: minCardinality >
< /owl: Restriction >
<owl : Restriction >
<owl: onProperty rdf:/résource = "#minload"/ >
<owl: hasValue rdf:, resource = "#200N"/ >
</owl: Restrichion >
<owl: Restriction>
< owl: “enProperty rdf: resource = "#maxload"/ >
&£ owl: hasValue rdf: resource = "#700N"/ >
< /owl:*Restriction >
<owl: Restriction >
<owl: onProperty rdf: resource = "#stroke"/ >
<owl: hasValue rdf: resource = "#14mm"/ >
</owl: Restriction >
< /1dfs: subClassOf >
</owl: Class >

/Nt cylindricalcoilcompressionalspring ( 8] 13 F 42 jig 74
) "R ] OWL dhif Jo £ 265 LH A3 1 Activation
(BEZM) " I B E 2 0H — A G E sh i AR
JL, X BB E T i A minload (£ /AT ) 71 maxload (5 K
Ay ) 74352k 200 N 1700 N, “stroke (F7F2) 728 14 mm, %y
HRR T SRMAREL, X EAEFGR,
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