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ABSTRACT

When existing parts are re-used for the development of a new product or business-to-business trans-
actions, a method for searching parts from a part database that meets user’s requirements is necessary.
To this end, it is important to develop a part search method which is able to measuze similarity between
parts and user’s input data with generality as well as robusiness. In this paper, the authors suggest a
method for measuring part similarity using ontology and muiti-criteria decision making method and
address its technical details. The proposed method ensures the interoperability with existing engineering
information management systems, represents part specifications systematically, and has generality in the
procedure for comparing part specifications. The case study for ejector pins having been conducted to
demonstrate the proposed method is also discussed.
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Fig. 1. Upper ontology for the representation of part specifications data.
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Table 1. Dependency relations for straight ejector pin properties

151

Independent property Dependent Property
. Ejector pin length Ejector pin head Ejector pin head
Material Surface treatment tolerance thickness tolerance | diameter tolerance
SACM645 chromium plating +0,1~+5 -0.05~0 —0.3~0
SKDs6l nitriding +0.1~+5 -0.02~0 —0.3~0
SKH51 No +0.1~+5 -0.02~0 ~0.3~0

=i LEEAE o83l Y A7t Fig. 590

ol @A LE2A 2@ 2B 52

2 A2y

g wetke ANE BAY 4 AckFig. 59 PD_

& OWL A'dE YeiZ, ZAHEE OWL /HA
(individual) 2]P|3ic}, 244 SATE A Ao B
AE Yz A4 SEE 4 7 A KhasValue
restriction) TAE u]3in},
DA 2LEZAR $HEY viE} BA, &

A, AUE BAY 24 5= Feg 5 At aﬂg—
Eo], 4A LEZA ] 2EFoIE olAe|H] AR
3 FHAE] el M ] Bo] FAF Fho] VF

L
i

wtstype

EPHTT_CompanyA). 22\ 2EZAZ )45 34
Be gajolut 27 BEI) JA prle oo
2 SWRLE AR5t A 29] A 8-& 34
g},

SWRLE W3Co] A Adg 4 dlole]y) 73
FEe 9% dojo]Z OWL DL ¥ OWL Lite 910}
¢} 3 oil RukMLe A§3E Ao)tt. SWRLY
7\ Ee oaa 2t

Antecedent (FA) — consequent (ZF)

CompanyA

[ PD_EPLT_ ) 2
or | Comy /
faml;klassor

...\_\_\ {__k—ﬁ\ G
oo f PD_EPHDT_\ o one

CompanyA

dependentSide
<<<<<<< / ~ independentSide -

-
//dependentSI
" inde den‘t&de/

- e hdependentsm

T

Fig. 5. Company ontology for the presentation of part specifications data — ejector pin.

List 1. SWRL rules for verifying user input data

StraightEjectorPin(?part) A
isProducedBy(?part, Companyd) A
hasPropertyOf(?part, ZEPM) A
Material(?EPM) A

itsMaterial(?EPM, "SKD6I") A
hasPropertyOff?part, 2EPST) A
SurfaceTreatment(?EPST} N
itsSurfaceTreatment(?EPST, "Nitriding"} A
hasPropertyOfi?part, ?pl) N
EjectorPinHeadThicknessTolerance(?pl) A
itsLowerTolLiniit(?pl, 211) A
swrib:notEqual(?l1, -0.02)

— query:select(?part, ?pl, ?11, ?12)

StraightEjectorPin(?part) A
isProducedBy(?part, Comparyd) A
hasPropertyQf(?part, ?EPM} A
Muaterial(?EPM) A
itsMaterial ?EPM, "SKD61") A
hasPropertyOfi?part, ?EPST) A
SurfaceTreatment(?EPST) A
itsSurfaceTreatment(?EPST, "Nitriding") /
hasPropertyOf?part, ?pl) A
EjectorPinHeadThicknessTolerance(?pl) A
itsUpperTolLimit(?pl, 212) A
swrib:notEqual(?12, )

= gquery:seleci{?part, ?pi, ?11, ?12)
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Table 2. Similarity measuring functions for part properties of straight ejector pins and their priotity orders in comparison

Part property

Similarity measuring function

Priority order in comparison

Diameter

Uniform Distribution Function: Minus Range [0.3-12]

Diameter Tolerance Overlapped Ratio Function

Surface Treatment

i

1
Length Uniform Distribution Function: Plus Range [50-350] 1
Length Tolerance Overlapped Ratio Function 1
Head Diameter Uniform Distribution Function: Plus Range [3-17] 2
Head Diameter Tolerance Overlapped Ratio Function 2
Head Thickness Uniform Distibution Function: Plus Range [4-8] 2
Head Thickness Tolerance | Overlapped Ratio Function 2
Hardness QOverlapped Ratio Function 2
Material Exact Function 2

2

Exact Function
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Table 3. Similarities of part property of the test parts against user input data
TPO0O000001 TPOG0G0002 TPGI000003 TPO0000004  |Modified | Initial
Property | Property | Property | Property | Propetty | Property | Property | Property | Input | Input
Value {Similarity| Value |Similarity| Value [Similarity| Value |Similarity| Vaiue [ Value
Diameter 1.5 0.812 35 0.983 3.8 0 3.5 0.983 3.7 3.7
Diameter 00050 1 |000s0| 1 [000s-0| 1 |21 o |.0.005-0|-0.005~0
Tolerance 0.01
Lengih 250 0.5 150 0.883 60 0 60 0 100 100
Length 0.1~5 1 0.1~5 1 0.1~5 i 0.1~5 1 0.1~5 | 0.1~5
Tolerance
Head Diameter 7 1 9 0.857 7 1 7 1 7 7
Head Diameter
Tolerance -0.3~0 ] -0.3~0 1 -0.3~0 1 -0.3~0 1 0340 | 04~0
Head Thickness 4 1 6 0.5 6 0.5 4 1 4 4
Head Thickness| n o 0| 1 |-002-0f 1 |-002~0| 1 [-002-0| 1 |-0.02~¢] -0.02-0
Tolerance
Hardness 58~60 i 56~59 0.5 58~60 1 58~60 1 56~59 | 56~59
Material SKH51 1 SKH51 1 SKH51 1 SKH51 1 SKH51 | SKH51
Surface
Teeatment No i No 1 No 1 No 1 No No

Table 4-1. Outranking relations aSb for the test parts — without considering comparison priority orders

Table 4-(2] A3E B9 43 o
TPOOOO000 13} TPO00000027 ThS

PEE 3
FEE e

EFHA XL Bl B9 Y FHE o] *F

£¢ BakaT

TPG0000001 TP(0000002 TPOOO00003 TP0O0G000004
TPOOO000L 0 1 1
TPOMOGO02 ¢ 0 0
TPO0000003 0 0 0
TPG0O000004 0 0 0

Table 4-2. Outranking relations aSb for the test parts — with considering comparison priority orders

TPOO000G01 TPOCO00002 TPG0000003 TPOOQOG004
TPOO000001 0 1 1
TPOGO0G02 1 1 1
TPO0000003 0 0
TPO0O0O0004 ¢ 0
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