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Development of Ontology-based Intelligent Mold Design System

Sang Hun Lee*. Mujin Kang** and Kwang-Ho bPum***

ABSTRACT

‘This paper describes an oniology-based intelligent CAD system for inmjection mold design, which has
been developed based on a commercial CAD system called Unigraphics and an ontological framework
for representing the implicit design knowledge as well as the explicit based on the extended function-
behavior-structure {FBS) engineering design mode! that includes the constraint. The system also pro-
vides various convenient solid modeling capabilities for mold design and the design process modeling

capability that tacilitates mold redesign process.
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Table 1. Part information storage

Informarion
Part Type

Storage
Part Attribute

Type. Dimension, Location
Edge, Curve, Sheet Body, Solid Bodv

Expression
Object Name
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Table 2. Knowledge inference in mold design process

No| Design Step Inference Results

- Cavity number

1 Core/Cavity
- Core/cavity plate dimensions

Nesign

- Gale type for selecting I1.GP

2 3e j

= Gate Type moldbase type

3 MOldt..;?:eHaS'c - LGP moldbase type (2 or 3 plate)
4 | Support Plate. | o ovity type of LGM mold.

Corc/Cavity Type

o . . - Gate dimensions
51 Gate Design : .
= - {3ate number and locations

6 Runner - Runner type for LGP mold

7 Sprue - Sprue shape and dimensions
- Cooling channel type

8 | Cooling System |- Cooling channel length, tlow

rate, coolant.

- Fjecting condition and pin

9 | Ejecting System o
: - positions

10| Standard Part |- Part dimensions

5.1 Aol E AA

£ 7258 3844 Al2gelMe UGIOpend & +
A Y HH A] CAD *I*%JIM 23H8 ¢ls A
2| Hg) Al 2gzle] ¢lg|sfjo] X e "2 73
sIYTh A4 CiC++E FRE H}OIE A 2E9 ff
HojlA 28z 71Nk 2] A 2He grE T
Z3R S A7t Fig 109 veRt Sl 3 o
F2 gre) ekt S gkol Table 390 ek 2L
o Aoz A E J5A a7 Ak Fx] 9

FHHCAD/CAMEE =23 A 16d A3E 2001 69



174 o|AkE 3R] ABE

Ejlo] Soj7lu, #8zte e Aol B 4
2% w33 277} @

RacerProClientSocket appClient; #/RacerProClientSocket Class
e

appClient. FIND_GATE_TYPE (/* F & */FUNC_REQ,
7+S)  ZRESIN, /27 g /gate_type,
12 8 Zh*feav_size);
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inference  function for

Table 3. Specification of the
sclecting gate type

FIND GATE_TYPE

Find gate lype and LGP size from the
Description| given resin type and function requirement
lo prevent molding defects.

Proccss

Function |~ Prevent Flow Mark
Requirement |~ Prevent Gale Mark
Input 4 - Auto Culling Gate
Parameter PMMA(AcHy i)
e - crylic
Resin Type | Polycarbonate
- Direct, Side, Overlap, Fan,
Gale Type | Film, Ring, Disk, Tab, Pin
Output Point, Tunncl
Parameter TERETTRTrTY
Cavity Size | 17 ~mch, 20 inch, 30 inch,
’ 40 inch
Fig. 112 2522 7|5k 2| &]@2) A 2gdo] A=}
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Fig. 11. Knowlcdge inference by the ontology-based
knowledge management system.

Fig. 12. Geometric modeling of a gate based on the
knowledge inference result.
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Fig. 13. Graphic user intertace for the moldbasc design module.

Table 4. Specification of the inference function  for
sclecting moldbase type
Process FIND_MOLDBAST_TYPL

Find moldbase type from the given cavity
number and gate type.

Description

Number of | - Single cavity
Cavities |- Multiple cavity
[nput - o -

Parameter - Direct, Side, Overlap, Fan,
Gate Type ! Film. Ring, Disk, Tab, Pin

Point, Tunne!

Owput | Moldbase |- 2-Plate Mold

Parameter Tvpe |- 3-Plac Mold
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