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Abstract. Standard components usage in a press die is recognized as a way for 
a cost reduction and a short lead time. It also provides a way for a quick 
maintenance of a die under repair. It is expected to contribute to integration of 
CAD/CAM system for manufacturing dies in the future. This paper presents a 
3D CAD library which is constructed using the standard components and is 
used for designing a press die. This 3D CAD library is generated by a database 
system made of Microsoft Access for standard components and by CATIA V5 
R10 API for geometric features. The library is implemented using Visual Basic 
6.0 utility of CATIA API function in the Windows NT environment. It creates a 
3D model of the standard components of press die easily when a die designer 
inputs numerical values of geometric features and the BOM of the completely 
assembled parts. It also generates automatically the assembly drawing of die set 
by using variables for standard values of die parts. Therefore users can save the 
cost of time to design the press die components, and even a beginner can use 
this program with ease. The test results of the 3D CAD library for designing 
shearing and bending dies verify its usefulness and feasibility. �
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1   Introduction 

Today, one of the most important demands of industries is to reduce the development 
time and cost for products. Among several different manufacturing processes for 
production, a press die has been recognized as an efficient method for mass 
production [1,2]. 

With the introduction of Computer Aided Design (CAD) system in 1980’s, the way 
of die design procedure was dramatically improved for drawing and management. 
However, 2 D CAD system had still limitations in design analysis, manufacturing, 
assembly, and inspection process, so that human should monitor all processes. In 
other words, it was essential to keep highly skilled person in die design process. Since 
1990s, these limitations were overcome with the introduction of 3D CAD system, in 
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which the difficulties on the interference check between parts and 3D model 
recognition were resolved.  

A die system for a product can be classified into injection dies and press dies. The 
injection die automatic design system has already been established due to convenient 
steps in production process. Commercial software such as MOLDACE [3] and 
CADMAX [4] are popular in industries based on 2 D CAD modeling. Recently, 3 D 
CAD library establishment for mold base for injection die and mold die parts has been 
studied [1,2]. Based on 3D solid model, IMOLD, MOLDWARE, RAMDES, 
Pro/Mold, K-Mold provide a standard library to designers [5,6,7]. 

However, contrast to injection mold, 3D solid model do not provide enough 
libraries for press mold because the application of press mold is so broad, even though 
the standardized part is strongly required in press mold design. Some major big 
companies developed in-house API to support standardization, but other small 
companies have very limited to use this type of standardized system. 

In this paper, 3 D CAD libraries data bases are built and applied to press die design 
in order to support and expedite design and manufacturing process of small company 
press die application system. The Microsoft Access is used to build database of die 
standardized part, so that any beginner level designer can easily search die part and 
modify it if any design change is necessary. Therefore, 3 D CAD model can be easily 
generated by just inputting numerical values in data base system. Also, the developed 
automatic system can easily generate the global assembly by putting together some 
parts. This automated design system is based on CATIA solid modeler [8], and Visual 
Basic is used for API. This automated press die design system is applied to shear and 
bending press die design, and provide efficient design system. 

2   Press Die Components 

Press die manufacturing, which uses the plastic deformation of materials, consist of shear 
manufacturing, bending manufacturing, draw manufacturing, compress manufacturing,  
 

 

Fig. 1. The Structure of a Shearing Die 
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Table 1. BOM of Fig.1 

Item Name Material Hardness 

1 shank  HRC52~54 

2 punch holder   

3 backing plate STD11 HRC57~60 

4 guid bush   

5 guid post  HRC58~ 

6 punch plate  HRC58~60 

7 punch STD11 HRC60~ 

8 stripper plate   

9 die STD11 HRC60~ 

10 die holder   

11 dowel pin  HRC52~54 

and so on. Fig. 1 illustrates general layout of shear press. The main components of press 
die are punch, punch plate, backing plate, stripper plate, die, punch holder, die holder, 
shank, dowel pin, guide post, guide bush. Table 1 represents the list of part shown  
in Fig. 1. 

3   Die System Configuration and Design 

3.1   System Configuration  

The die system consists of 3 modules as shown in Fig.2. 

• Standard part data base 
• Standard part generation API 
• Standard and non-standard part library search module 

 

Fig. 2. The configuration of the 3D CAD Library 

 



964 C.W. Kim, C.H. Park, and S.S. Lee 

Fig. 2 shows the flow to create and build part three dimensional library of the 
standard and non-standard die part based on the data base of part dimensions and 
specifications. The solid line presents the search process in the die parts three 
dimensional libraries instead of creating parts again, when certain parts have already 
created. 

3.2   Database 

The standardization of die parts is made based on the standard of Korea Die 
Manufacturing Association. The basic layout of press die database can be divided into 
5 items in order to figure out easily the necessary components in the die design 
process. Table 2 shows the five standard components of press die. 

Table 2. Standard components of press die 

Die set 

Punch and retainer 

Pilot and related part 

Plate and bush 
Other Standard part 

3.3   Search Module  

Search module is developed to provide the appropriate specifications for the provided 
dimensions. Fig. 3 shows the flow of generating die part three dimension libraries 
based on the developed search module. 

 
Fig. 3. The Flow Chart for Generating Press Die Components 

3.4   System Configuration 

Standard part generation is made by 3-D CAD commercial software CATIA, in which 
the provided API features is used along with Visual Basic 6.0. Fig. 4 (a) illustrates the 
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(a) 

    

(b) 

Fig. 4. Dialog Boxes of Die Set Components�

 

Fig. 5. FBR 125X100 Die Set�



966 C.W. Kim, C.H. Park, and S.S. Lee 

dialog box for the die set and the related components, and Fig. 4 (b) shows the dialog 
box to search the appropriate standard and non-standard parts close to the user 
specified dimensions. Fig. 5 presents the search results of 125 x 100 FBR die set 
components and assembly, which are generated from the three dimension library. 

4   Design Automation System Application 

4.1   Shear Press Design  

Fig.6 shows the shear die design. First, the suitable die set is selected, and then three 
dimension die set components are generated. Fig. 7 illustrates shank B type, and Fig 
shows the punch plate, backing plate, stripper plate, die plate, which are necessary for 
assembling die set. The fastener and positioning components are generated in Fig.9. 
Fig. 10 presents the positioning spot generated in die holder, punch holder, and each 
plate. Once all processes are finished, each part is put into positioning spot and 
assembled as shown in Fig. 11, in which the basic shear die is assembled. Fig. 11 
shows punch holder, backing plate, punch plate for each bolt and pin. Then rounding 
work is proceeded for the final configuration of each part. Fig. 12 and Fig. 13 shows 
the modified components of the final configuration and the assembly of shear die. 
Table 3 shows the BOM for component name, number, and materials of shear die, 
shown in Fig. 13. 

 

Fig. 6. Product 1 

 

Fig. 7. Dialog Box of Shank 
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Fig. 8. Dialog Box of  Each Plate 

 

Fig. 9. Dialog Box of Dowel Pin 

�

(a) Punch Holder         (b) Die Holder  
�

�

(c) Back Plate         (d) Die Plate  

�

(e) Punch Plate     (f) Striper Plate  

Fig. 10. The Position of each Component 
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Fig. 11. Assembly of Shearing Die 

 

�

(a) Punch Holder       (b) Die Holder  

�

(c) Back Plate         (d) Die Plate  

�

(e) Punch Plate     (f) Striper Plate  

Fig. 12. Components at the Final Stage 
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�

(a) The Assembly of Shearing Die for Product 1  

�

(b) The inner Structure of the above die �

Fig. 13. The Final Assembly of Shearing Die 

Table 3. BOM of the Product 1 

�
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4.2   Bending Press Design  

In order to design bending die, shown in Fig. 14, the reasonable size of FCR die set is 
selected to generate three dimensional die set components, in which the shank A type 
shown in Fig. 7 and all components of die set such as punch plate, packing plate, 
stripper plate, and die plate. Then knock-out pin set is generated in Fig. 15. Fig. 16 
describes the determination of position for punches and the generation of points and axis 
for the parts. Once all processes are completed, each part is assembled according to the 
position point, then the basic bending die is manufactured. The position of punch holder 
and punch plate and assembled parts are shown in Fig. 17. Fig. 18 and Fig. 19 presents 
the final part and assembly for the bending die. Table 4 explains the BOM of the 
product shown in Fig. 19 and describes the name, number, and materials of bending die. 

 

Fig. 14. Product 2 

 

Fig. 15. Result of the automatic design 

�

(a) Punch Holder          (b) Die Holder  

�

(c) Punch Plate         (d) Striper Plate 1 

Fig. 16. Result of the automatic design 
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�

(e) Striper Plate 2          (f) Die Plate  

�

      (g) Punch             (h) Knock Out Spring��

Fig. 16. (continued) 

�

(a) The Assembly of Bending Die for Product 1  

�

(b) The inner Structure of the above die �

Fig. 17. Result of the automatic design 

�

(a) Punch Holder             (b) Die Holder  

Fig. 18. Result of the automatic design 
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�

(c) Punch Plate          (d) Striper Plate 1  

�

(e) Striper Plate 2          (f) Die Plate  

�

    (g) Punch           (h) Knock Out Pin  

�

(i) Knock Out             (g) Die  

Fig. 18. (continued) 

���� �

(a) The Assembly of Bending Die for 
Product 2�

(b) The inner Structure of the above  die�

Fig. 19. Result of the automatic design 
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Table 4. BOM of the Product 2 

�

5   Conclusion 

This paper presents an automated design system of press die components using 3-D 
CAD library. The press die 3 D component generation program build databases for 
die part components, then those database are used for the design of shear and bend die 
design. 

1) 3D CAD library is established for the press die with dialog box type. 
2) For non-standard dimensions, the closet dimension standard information is 

provided, so that the designer can be encouraged to use the standard part. 
3) The position and axis are used for component assembly instead of 

presenting complete configuration for all components, so the interference of 
components can be identified in advance. 

4) In shear die and bending die design, the press die part 3 D CAD library is 
used to create BOM, so that beginner designer can accomplish the pre die 
design efficiently.    
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