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An Automated Process Planning System for Blanking or
Piercing of Irregular-Shaped Sheet Metal Products (1)

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

ABSTRACT

This paper describes the process planﬁing system of a computer-aided design of blanking and piercing for

irregularly shaped sheet metal products. An approach to the system is based on knowledge-based rules.

The process planning system is designed by considering several factors, such as the complexity of blank

geometry, production feasibility of products, and punch profile complexity. Therefore this system which was

implemented production feasibility check and strip layout module can carry out a process planning consid-

ering a production feasibility area of both internal and external features, a dimension of blanked hole, a

corner and a fillet radius for irregualrly shaped sheet metal products and generate the strip layout in
graphic forms. Knowledges for process planning are extracted from plasticity theories, handbooks, relevant
references and empirical know-hows of experts in blanking companies. This provides powerful capabilities
for process planning system of irregularly shaped sheet metal products. ‘
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Table 1 Spacing for blanking parts from strip
‘Workpiece Thick Partz Shape : Cireular
[mm] BWI [mm] BW2 [mml
~0.5 10 15
05—~10 10 15
10-12 12 1.8
1.2~15 1.5 2.0
15~20 15 2.0
20—25 18 . 23
25--30 - 2.0 25
30~40 25 3.0
40—-50 3.0 4.0
50~6.0 35 4.5
6.0-70 40 T 5.0 N
70—8.0 45 8.5
80—-90 2.0 6.0
9.0~10.0 6.0 7.0
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Table 2 Limits distances between the edges of two holes or
between the edge of a a hole and hole of blanked
piece

Shape Criteria

Line = Circle Minimum Distance = Thickness

Circle = Circle Minmum Distance = 0.8 % Thickness

Circle - Arc Minimum Distance = 0.9 * Thickness
Line - Line . Minimum Distance = (1.5~2.0) ¥ Thickness
Line -Arc Minimura Distance = 0.9 % Thickness
Arc ~Are Minimum Distance = 08 X Thickness

Table 3 Minimum dimensions of holes processed by piercing
depend on their shape and on the thickness and on
mechamcal propert1es of parts
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Table 4 Correction factor A, according to material

St -1 H|%= Table 4) 2 88

Steel 0.28~0.38
Silicon Steel 0.17
Brass 0.24

Copper 0.14~0.17
Aluminum 0.08
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Table 5 Minimum die wall thickness

Workpiece Tensile Strangtht [kafmm?)

o ~% |a0-5 [s0~61]6 > [0~
= 04 1.28 144 16 176 1492

= 06 1.6 18 2.0 2.2 2.4

% 08 20 225 28 275 20
=70 24 27 30 33 3.6
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}i 15 32 386 40 44 48
-5 20 4.0 45 50 55 6.0
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PR ) 63 70 77 B4
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Fig. 1 Drawing of a sample blank(1)
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Fig. 2 Drawing of a sample blank(2)
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¥  Materizl Selection *

. Steal

2. Al

3. Zine, Cu, Brase, Tin,
Bronze, Lead, Nickel,
51

4, Non-exist Metal

Select the Number : 3
Select the material (Ex: Cu): §i

*  HEAT TREATMENT CONDITIONS #

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

Input heat treatment condition <C/a»: €

*  WORKPIECE THICKNESS *

L Yorkpiece Thickness (mm) <0.00]... 10.0>v’

w Input the Thickness : 4

» After press return key to continue, wait for a minute!

Fig. 3 Input data of input and shape treatment
module for a sample blank(2) with thickness
4mm
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Fig. 4 Production feasibility check of internal fea-
ture-distance for a sample blank(1l) with
thickness 1mm
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Fig. 5 Production feasibility check of internal fea-
ture-distance(line-arc) for a sample blank(1)
with thickness 2.5mm
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Fig. 6 Production feasibility check of internal fea-
ture-distance(line-line) for a sample
blank(1l) with thickness 2.5mm
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Fig. 7 Redesigned drawing satisfied with production
feasibility area for a sample blank(1l) with
thickness 2.5mm ’

Fig. 8 Production feasibility check of external fea-
ture-distance(line- line) for a sample
blank(2) with thickness 0.1lmm

Fig. 9 Production feasibility check of external fea-
ture-distance(line- line) for a sample
blank(2) with thickness 4mm
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Fig. 10 Automatic strip layout program flow chart
for 2 sample blank(1) with thickness 1mm
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Fig. 11 Automatic strip layout program flow chart
for a sample blank(1) with thickness 2.5mm
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Fig. 12 Automatic strip layout program flow chart
for a sample blank(2) with thickness 0.1mm
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Fig. 13 Automatic strip layout program flow chart
for a sample blank(2) with thickness 4mm
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