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A Study on Progressive Working of Electric Product
by the using of Fuzzy Set Theory

JH. Kim*, YM. Kim*, Chul Kim** , J.C. Choi**

ABSTRACT

This paper describes a research work of developing computer-aided design of a product with bending and
piercing for progressive working. An approach to the system for progressive working is based on the
knowledge-based rules. Knowledge for the 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
pattern layout, strip layout and die layout modules. The system is designed by considering several factors,
such as bending sequences by fuzzy set theory, complexities of blank geometry, punch profiles, and the
availability of a press equipment. Strip layout drawing generated in the strip layout module is presented in
3-D graphic forms, including bending sequences and piercing processes with punch profiles divided into for
external area. The die layout module carries out die design for each process obtained from the results of the
strip layout. Results obtained using the modules enable the manufacturer for progressive working of electric

products to be more efficient in this field.
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Table 2 Fuzzy set Matrix [V]

R1 R2 R3 R4 RS R6
B1 1 1 0 0 1 1
B2 0 ¢ 0 0 1 1
B3 0 { 0 0 0 ¢
B4 0 0 0 0 1 1
B3 1 1 0 0 1 1

Table 3 Fuzzy set Matrix [V] x W(R)

Rl R2Z | R3| R4 | RS | R6 | Sum
B1 121 1 0 0 {04062 28
B2 0 0 0 0 04 | 0.2 0.6
B3 0 1 0 0 0 0 1
B4 0 0 0 0 04 | 0.2 0.6
B5 1.2 { 0 0 04 | 0.2 28
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Table 4 List for calculating the fuzzy value, Fig.
10-(c)
4 Agel g A H2E
(("F1" (0.0 1.0 0.0 0.0 1.0 0.0)) ("F2" (6.0 0.0 0.0 0.0 1.0 1.0)) ("F3" (0.25 0.0

1.0 0.5 1.0 0.0)) ("F4" (0.5 1.0 0.0 0.5 1.0 0.0)) ("F5" (0.25 0.0 0.0 0.0 1.0
1.0)) ("F6" (0.5 1.0 1.0 0.7 1.0 0.0)) ("F7" (0.5 0.0 0.0 0.0 1.0 1.0)) ("F8"
(0.75 0.0 1.0 0.5 1.0 0.0) ("F9" (1.0 1.0 0.0 0.5 1.0 0.0)) ("F10" (0.0 0.0 0.0
0.0 1.0 1.0)) ("F11* (0.25 0.0 1.0 0.5 1.0 0.0)) ("F12" (8.5 1.0 0.0 0.5 1.0 0.0))
("F13" (0.25 0.0 0.0 0.0 1.0 1.0)) ("F14" (0.5 1.0 1.0 0.7 1.0 0.0)) ("FI5" (0.5
0.0 0.0 0.0 1.0 1.0) ("F16" (0.75 0.0 1.0 0.5 1.0 0.0)) ("F17" (1.0 1.0 0.0 0.5

1.0 0.0))

1) A no@ AAG Y2

(("F1" {0.0 1.0 0.0 0.0 6.4 0.0)) ("F2" (0.0 0.0 0.0 0.0 0.4 0.2)} ("F3" (0.3 0.0
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Fig. 17 Show the final fuzzy value on the system

Table 5 The results of force and shear length
calculated in each stage

Stage Shear | Blanking [ Bending Total
length(mm)| Force(kg) | Force(kg) | Force(kg)
Istage| 190286 | 5708.58 0 5708.58
2stage| 268.311 8049.33 0 8049.33
3stage 0 0 963.63 963.63
4stage( 80.036 | 2401.08 | 208.58 | 2609.66
Sstage| 206.508 | 6195.24 0 6195.24
6stage 0 0 156.432 | 156.432
Tstage 0 83.43 83.43
8stage 0 0 83.43 83.43
Total | 745.141 |22354.23 | 1495.50 {23,849.732
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