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An Automated Process Planning System for Blanking or Piercing of
Irregular Shaped Sheet Metal Product with Bending Processes

J.C. Choi* , B.M. Kim* , C. Kim*

ABSTRACT

This paper describes a research work of developing a computer-aided design of blanking and piercing for
irregular-shaped sheet metal products. An approach to the CAD system is based on the knowledge-based
rules. Knowledge for the CAD system is formulated from plasticity theories. experimental results and the
empirical knowledge of field experts. The system has been written in AutoLISP on the AutoCAD with a
personal computer and is composed of four main modules, which are input and shape treatment, flat pat-
tern layout, production feasibility check, and strip layout module. Based on knowledge-based rules, the
system is designed by considering several factors, such as radius and angle of bend, material and thickness
of product, complexities of blank geometry and punch profile, and availability of press. This system is
capable of unfolding a formed sheet metal part to give flat pattern and automatically account for the
adjustment of bend allowances to match tooling requirements by checking the dimensions and relationships
of parts of the folded product. Also this system can carry out a process planning which is obtained from
results of irregular shape of product that was successful in production feasibility check module according to
flat pattern layout and generate strip layout drawing in graphic forms. The developed system provides its
efficiency for flat pattern layout, and strip layout for the irregularly shaped sheet metal products.
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Fig. 1 Modular structure of CAD system
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Fig. 2 Drawing of a sample blank
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Table 1 Input data of input and shape treatment and flat pat-
tern module for a sample blank

#  Material Selection *

. Steel

. Al

. Zinc, Cu, Brass, Tin,
Bronze, Lead, Nickel,
Si

4. Non-exist Metal

W N -

Select the Number : 3
Select the material (Ex: Cu): Si

®  HEAT TREATMENT CONDITIONS *

A=ANNEALED, C=COLD-ROLLED or A=SOFT Mat’l, C=HARD Mat 'l

Input heat treatment condition <C/A>: C

*  WORKPIECE THICKNESS *

| Vorkpiece Thickness (mm) <0.001... 10.0> I

B Input the Thickness : 1.0

* Input bend_angle and bend_radius *

Input bend_angle(l) ( degree ) ! : 90
Input bend_radius(1) ( mm ) ! : 1.5
Input bend_angle(2) ( degree ) ! : 90
Input bend_radius(2) ( mm ) ! : 1.5

. Input bend_angle(3) ( degree ) ! : 90
Input bend_radius(3) ( mm )} ! : 1.5
Input bend_angle(4) ( degree )} ! : 80

Input bend_radius(4) ( mm ) ! : 1.5
~ After press return key to continue, wait for a minute!
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Fig. 4 Production feasibility check for a sample blank

Table 2 Production feasibility check of a corner and a fillet
radius for a sample blank with thickness Imm

Corner radius greater than criteria
Minimum corner radius :0.8

Criteria 0.5
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Table 3 Production feasibility check of blanked or pierced
holes for a sample blank with thickness 1Imm

Min. Diameter of Circle G.T. Criteria
Min. Diameter :2.0
Limit Diameter :1.0

Min, Rectangular Distance G.T. Criteria
Min. rectangular distance :4.0
Limit distance :1.0
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Fig. 5 Automatic strip layout program flowchart for a sam-
ple blank with bending process
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