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An Automated Process Planning System for Progressive
Working of Electric Products
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ABSTRACT

This paper describes a research work of developing automated progressive process planning system for °
working electric 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 three main modules, which are input and shape treatment, flat pattern layout
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, bending sequence, and availability of press. Strip layout drawing automatically generated
by piercing with punch profiles divided into for external area is simulated in 3-D graphic forms, including
bending sequences for the product with piercing and bending. Results obtained using the modules enable the

manufacturer of electronic products to be more efficient in this field.
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Input and shape treatment

® Type of material

® Thickness

® Heat treatment condition

® Bend angle

® Bend radius

@ Recognition of drawing input

- =

Flat Pattern-layout

o Calculate bending allowance
o Create flat pattern—layout drawing

< =

Strip-layout

® Distance between two internal features

@ Hole to be pierced

® Corner and fillet radius

@ Distance between bending line and
internal feature

® Minimum bend radius

® High stress area

@ Decision for dividing a shape of product

® Determination of the bending sequence

® Determination of the minimum bending
steps

® Create a strip—layout drawing

< =

Display of strip-layout

Fig. 1 Modular structure of process planning system

for progressive working
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(input and shape treatment module)
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Fig. 2 Rotation of a point including the plane with
reference to the bending line
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Fig. 4 Application to the input and shape treatment

module for recognizing part drawing
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Table 1 List for shape of parts and bending line

D B Fd gzE
(P (0.0 0.0 0.0) (1.13276¢-015 185 0.0
0.0) (1.13276c-015 23.2 0.0)
((1.42054e-015 23.2 0.0) (7.3 23.2 0.0) (7.3 23.2 0.0)
(73 22.2 0.0) (9.3 222 0.0) ((9.3 22.2 0.0)
(9.3 23.2 0.0 ((93 232 0.0 (12.8 232 0.0) (128 232 0.0) (128
19.7 0.0)) ({128 19.7 0.0) (19.8 19.7 0.0))

((1.13276e-015 185

(7.3 222 0.00)

(€198 197 0.0) (198 232 0.0) (198 232 0.0) (233 232 00)
((23.3 232 0.0) (23.3 222 0.0)) ((23.3 222 0.0
(253 222 0.0)) ({253 22.2 0.0) (253 23.2 0.0) ((25.3 232 0.0) (326

23.2 0.0)) (326 232 0.0) (326 185 0.00)
((32.6 185 0.0) (11.8 185 0.00) ((11.8 185 0.0) (11.8 0.0 0.0» ((11.8
0.0 0.0) (0.0 0.0 0.00N
...... (?’;\L‘h)
(P18 ((((-23.927 30 ~4.36074c-015)  (-23927  33.0715

-3.47256e-015)
(-18.927 330715
(+18.927 30.2435 -~3.47256e-015)
(18927 30.2435 3.47256e-015)
-4.36074c 0151001

((-23.927 330715 -3.47256¢ 015)
-8.08028¢-016)) (- 18927 33.0715 -8.08028¢-016)

(-23.927 30.2435

) dlg B AE
(("B1” (((23.3 232 0.0) (198 232 0.0»
0.0 -90.0 05 0.0 0.0 "P1" "P2"
("B2" (((32.6 232 0.0) (326 185 0.00) 90.0 05 0.0 0.0 “P1” "P3")

((12.8 232 0.0) (93 232

("B16" (((-65 237 65) (-65 237 15
"P17")

("B17" (((-3.26145 26.9385 6.5) (
0.0 0.0 "P17” "P18")

450 05 0.0 00 "Pl6”

326145 269385 15)) -90.0 05
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