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A Study on the Ontology-based Design Process Modeling

J. K. Kim(Graduated School, SKKU), M. Kang(School of Mechanical Eng., SKKU)

ABSTRACT

Design process model represents how a design project proceeds. It encompasses the individual activities of design, their
precedence relationships, and the relevant information related to each activity. In contrast to the conventional visual
representation methods, ontology-based process model is machine-readable, and therefore it can be implemented in a
software system without repeating the whole steps of coding, compiling and link. This paper proposes a framework for
design process ontology that defines the relevant objects and attributes in the design process as well as the relationships
between them. An example for injection mold design process is shown to explain the substance of the design process model.
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Fig. 1 Typical injection mold design process
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Fig. 3 Example of data flow diagram
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Fig. 5 Cavity design process

2

£
, %719, Constraint = A}=
& A (Clamping force), Elo]w}(Tie
bar) 7+7, 7}4=3}& (Plasticating rate), Zo A
2ZAol" Z9 A&7, o|Ad Ex o] A &2
A7) AbFEolth T AA Z2A|~E A0l E

o rlo
oX oX,

ofl oft
e o

p

T

A 1., Objective
g, AFE S

1=
A=

AA, 98 #<l(Parting line) A7, E=wujolx
(Moldbase) A4, #5 Al2¥l(Feed system) A2 A, o]

2A'E] (Ejector) A A, WE(Vent) A 52 Sub_task =
TAEE Task = zhe=t) AME] AA Task = A3
T A 44, JHlHE A%, FAuE #ololx 4
4, MHIE & |5F2]  Sub_task =
Post_task & I® &}l AAolth A HWARA,
Input = AFEF A5, 4FF 4 29, AFF 5
2 Objective = 2, Constraint = Al&
7] At = FAL, A=t Bl
vK(Tie bar) 7V A BAE &3t
o 5389 T % 7lME ¥-(Cavity_section)2]
Ml Ele} zo}, E-=w|o]2 Upper_section
] FH(Cavity_retainer_plate)2} Lower_section
& (Core_retainer_plate)oll thal A 7)o},
OWL 3} Protégé & ©]83to] REZAE
d& Bt} Protégé o4 owl:Thing <
g3 = Fdeh BE
owl:Thing ¢ &9 Zdzolmg AA ZTaAx
(Design  process),  Ef=Z(Task), AA A
(Specification), ¢1-&E-(Artifact)x= owl:Thing ¢ 3}
S zolal A7 FYAES AT FE2E S =Y
B2 8AE 7HY] A= has_task,
has_artifact, has_speification, has_post_task, has_pre_task,
has_sub_task, introduce, is related to, create &} 72 7Y
A&E 4 (ObjectProperty) .2 Ao =a, Fy2=
AYelA A4S FHshe Al A2 allvaluesFrom,
someValuesFrom & ©]8-3}e] # & 3T}, Design process

2~
T

A=, Zkan,

v

1A

e}
s S

=

1 3Fo
Hy=

= i
25 e

=



UEnvely udies —

Determination of moldings_dimension |

Distance

Parting line design

—| Moldbase selection
Feed system design

J—' Determination of core part dimension b—Has sub_task:
T

Has pre_task Computation of core_part dimension |

Has post_task

Machining_tolerance determination \

_(

Cavity number determination bHas sub_task: Computation cavity number by clamping force |

T
Has pre_task

Has post_task Computation cavity number from experience ‘
1

_{

Cavity layout determination | Computation cavity number by quality |

T
Has pre_task Computation cavity number by shot capacity ‘

Has post_task
L

between tie bars

% Ejcector design
Plasticating rate

—| Vent design
—| Diameter of nozzle_ hole

H Diameter of ejecting_road_hole |

L|Diameter of locating_ring_hole|

—{ Computation of cavity&core strength

Computation cavity number by cost |

Has sub_task Computation strength of core_pin |

Computation thickness of support_plate |

Computation wall_thickness of cavity |

Fig. 6 Injection mold design process ontology model

Fig. 7 Ontology implementation using Protégé and OWL
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