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Abstract This paper focuses on the development of a support system that can rapidly generate the design data of
a hot-form die with cooling channels, commonly known as hot stamping technology. We propose a new process for
designing hot-form dies based on our (automated) system, whose main features are derived from the analysis of the
design requirements and design process in the current industry. Our design support system consists of two modules,
which allow for the generation of a 3D geometry model and its 2D drawings. The module for 3D modeling
automation is implemented as a type of CATIA template model based on CATIA V5 Knowledgeware. This module
automatically creates a 3D model of a hot-form die, including the cooling channels, that depends on the shape of
the forming surface and the number of STEELs (subsets of die product) and cooling channels. It also allows for both
the editing of the positions and orientations of the cooling channels and testing for the purpose of satisfying the
constraints on the distance between the forming surface and cooling channels. Another module for the auto-generation
of the 2D drawings is being developed as a plug-in using CAA (CATIA SDK) and Visual C++. Our system was
evaluated using the S/W test based on a user defined scenario. As a result, it was shown that it can generate a 3D
model of a hot form die and its 2D drawings with hole tables about 29 times faster than the conventional manual
method without any design errors.

Keywords : CAA, CATIA V5R20, Cooling Channel Design, Design Automation, Hot form Die, Hot Stamping,
Template modeling
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User input
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Detail design automation
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- modeling of horizontal cooling channel
- Position adjustment of cooling chanmel with respect to
design constraint L

Approve of drawings

Generation of 3D model

3D model

Output 1: Fmal Hot-form die
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Fig. 5. Overall procedure of hot form die design based
on the proposed system
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Table 1. Our color code

Hole Description Color(R/G/B) S chemaltlc
type illustration

End point of cooling

Stud 0/0/254

channel
Inserting point of pipe
PT 254/128/254
plug 54/128/25 [ ]
WL  [Body of cooling channel 254/0/0 L
FH Fixed hole 0/254/254 L
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