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Development on the Automated Process Planning System for Cold Forging of
Non-axisymmetric Parts
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ABSTRACT

An automated process planning system for cold forging of non-axisymmetric parts of comparatively simple shape
was developed in this study. Programs for the system have been written with Visual LISP in the AutoCAD using a
personal computer and are composed of four main modules such as input module, shape cognition and shape

expression module, material diameter determination module and process planning module. The design rules and

knowledges for th system are extracted from the plasticity theories, handbook,

relevant reference and empirical

knowledge of field experts. Generally, in forging, only front view is needed for expression of axisymmetric parts, but

non-axisymmetric parts are needed both front view and plane. At the plane, this system cognizes

the external shape

of non-axisymmetric parts - number of sides of regular polygon and radius of a circle circumscribing the polygon
of n sides. At the front view, the system perceives diameter of axisymmetric portions and height of primitive

geometries such as polygon, cylinder, cone, concave, convex, etc.
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Fig. 2 Plane and front view of the product
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Fig. 3 Separation of layer between plane and front

view
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("Concave” 1.0 30.0 32.0 1.0) ("Polygon" 10.0 40.0
43.2957 8))

BE list = ((("Pol convex" 2.0 1.0 150 20)
("Polygon" 33.0 15.0 15.0 0.0)))
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Ervar Mezsage

Extiusion Test : Smaller Billet Diameter is Required. |

{ Reinput Bist Dismeter

(a) Reinput message of diameter as the result of

applying extrusion regulations to the system

Etror Message

$ Upsetting Test : Larger Bilet Diameter is Requised.

!
| Reinput Bilet Dismster

(b} Reinput message of diameter as the result of
applying upsetting regulations to the system
Fig. 5 Error message for billet diameter inputted
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Fig. 6 Input of clearance between die and parts
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(a) billet diameter 30.0mm, material AISI 1006
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(b) billet diameter 28.0mm, material AISI 1006
Fig. 7 Examples of process  planning  without
considering of clearance
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(a) billet diameter 28.8mm. material AISI 1006

Bliet  Trapped extruskn Cylnder upast Palygon upset Poygon can extrusion
—f

730
1

ges.e
T
i
1
I
i
T

i
l 7
I t R14
! 4551 | 3500
5663 l l i
0146 .

‘a
_..-f—-——_—-

[}
4 \
N ) ] —y
7m]
t a0 | | | e Ao T 2]
’Jm ! _4_453100 i wzﬁai . »e1o
. ’195 ¥

(b) billet diameter 26.4mm, material AISI 1006
Fig. 7 Examples of  process planning considering
of clearance
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