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A study on the Computer Aided Process Design of Multi
Stage Cold Forging of Rotationally Symmetric Parts

Jae Chan Choi* Hyung Sub Kim** Man Jo Huh***

Abstract

This paper describes some development of Computer-Aided Process Planning System
for cold—forging of rotationally symmetric parts(scild shape and solid-can combined
shape) produced by the presses or formers. ‘

Using the developed system, forming sequences for producing final product are
generated as graphic forms and process names, preform dimensions and process
parameters(load, punch pressure, die pressure) are generated as routing sheets,

Konwledges for forming sequence and process parameters are extracted from
process limitations, plasticity theories, handbocks, relevent refferences and empirical
know-how of experts in cold forging companies.

Among extracted knowledges, general and consistent knowledges are represented
as design rules and are constructed as knowledge base.

The developed system provides more powerful tool for through checking the
producibilities of design, conformation of appropriate forming sequences and
discoveries of new possibility.

The results of the developed system are in good agreement with the practical
data.
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Fig.2 Flow-Chart for Process Design Program.
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¥OTPE Al 2 bt padi —
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L

Fig. 6 Input Data for Sample Product(1).

DTTFT

B

= Workpiece Specification xx
L2 2]
Process 8 1 Billet
Dianater = 25.79
Height = 187.28
Process # 2 Extrusion (Trap)
Diapeter = 25.70 17.90
Height = 127.81 5.57 114.20
Process # 3 Extrusion
Diameter = 2%.70 19.98 17.98
Height = 125.00 3.09 39.59@ 1.5¢ 114.29
Process 3 4 Upsetting
Diameter = 25.70 43.31 25.79 19.90 17.9@
Height = 28.27 32.88 18.20 3.20 39.50 1.5 114.20
Process 8 5 Upsetting
Diameter -= §3.68 25.78 18,99 17.99
Height = 14.5@ 16.29 .50 39.50 1.59 114.20

{b}
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sz Process Qutline 1t
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Op Process Punch press. Uiw press. Force
(kg/mm~2) {kg/mm~2) (tons)
1 Cropping(billet) 21.71
2 Extrusion(Trap) 176.89 138.29 ®1.76
3 Extrusion(Trap} 120.74 82.14 32.26
4 Upsetting 49.34 32.94 38.97
-1 Upsetting 126.81 118.22 434.68
.
L L
'
'
'
i
i L . L
Strain

Fig.7 Computer Output for Sample Product(1).
(a) Sequence of Operations, (b)Details of
Operations, (c)Operation Parameters, (d)
Strain Distribution.
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Fig.8 Altenative Computer Output for Sample

Product(1). (a)Sequence of Operations,(
(b) Details of Operations, (c)Operation P-
arameters, (d)Strain Distribution.
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B OWPE dal A2 Lkt radi 1
I 0 0.0 40%0
2 1 edoe 4500 1000
fT Workpiece Specification xx k] [} 43, .00
¢ 1 4.0 b6 5.00
Process # 1 Bill;t 5 ¢ .68 @0
hatene I 720 '1"”"0"”"3?’55 ' i
Process # 2 Extrusion (Trap) ' ’ 1
Diameter = 25.70 17.98
Height = 127.81  5.57 114.20 [ Haterail 1 18IS
Process # 3 Extrusion
Diapeter = 25.70 19.9@ 17.8¢
Height = 105.9Q 3.09 38.50 1.50 114.20

Diameter 25.79 43.31 25.7@ 19.90 17.80@

Height 28,27 32.88 16.29 3.0 39.30 1.50 114.29 ‘Fig‘.9 Input Data for Sample Product(2).
Process # 5 Upsetting

Process # 4 Upsetting

Dianeter 83.60 25.70 19.9@ 17.90
Height 14.5€ 18.20 3.50 39.58 1.58 114.28
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P &

Op Process Punch press. Die press. Force “
» (kg/mm~2) (kg/mm~2) (tons)

1 Cropping(billet) 21.71

2 Extrusion(Trap) 176.89 138.29 ?L.76

3 Extrusion(Trap) 100.74 82.14 92.26

4 Upsetting £9.54 2a.94 58.97

S Upsetting 136.81 118.22 434,43
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% Workpiece Specification xx

Process # 1 Billet

Diameter = 68.929

Height = 91.68
Process # 2 Extrusion (Trap)

Diameter = 60.08 35.00

Height = 70.8%5 12.50 42.09

Process # 3 Extrusion (Trap)

Diameter = 69.00 45.00 35.00

Height = 27.73 12.09 5e.00 5.00 40.00
Process # 4 Backward Extrusion

Diameter = 60.00 45.00 39.98

Height = 40.00 10.99 58.09 5.20 40.00
Hole Dia.= 47.00

Hole Ht. = 20.09

EXEXEEXXEIXLAXLAAERRARARRRALLS
X% Pracess Outline x
AXEEAEXXXEXLEXXMRKERAXLEKAKKARS

Cp Process Punch press. Die press. Forca
. (kg/mm~2) (kg/mm~2) (tons)
1 Sawing(billet)

2 Extrusion(Trap) 120.63 87.408 341.12
3 Extrusion(Trap) &63.20 31.93 178.50
a Extrusion (Can) B0.71 49,32 140.02

Fig. 10 Computer Output for Sample Product(2).
(a) Sequence of Operations, (b)Details of
Operations, (c)Operation Parameters.
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*x Workpiece Specification

Process 8 1 Billet

Diameter = 45.@¢e

Height = 162.88
Process # 2 Extrusion (Trap)

Diameter = 45.00 35.e8

Height = 134.81 5.00 40.08

Process # 3 Upsetting

Dianeter = 68.002 45.09 35.00

Height = 27.73 19.20 50.008 5.20 42.90
Process 8 4 Backward Extrusion

Diameter = 60 .02 45.20 32 .08

Height = 492.9808 12.00 5e.e8 5.008 40.008
Hole Dia.= 47.98

Hole Ht. = 20.08

92

EEERKEESIEXSTSARSTNARROKIANRNRE
3 Process Outline %
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Dp Process Punch press. Die press. Force
» (kg/mm~2) (kg/am~2) (tons)
1 Sawing(billet)

2 Extruston({Trap) 77.93 446,48 123.94
3 Upsetting 77.82 46,37 220.04
4 Extrusion (Can) 195.41 119,91 339.83

Fig. 11 Altenative Computer Output for Sample
Product(2). (a)Segence of Operations,
(b) Details of Operations, (c)Operation
Parameters.
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