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A Study on the Automated Process Planning System for Cold Forging of
Non-axisymmetric Parts

Bong Kyu Lee*, Hae Yong Cho**, and Hyuk Hong Kwon*¥*

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 tules
and knowledges for the sysiem 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 need front and plane view. At the plane, this system cognizes the

external shape of

non-axisymmetric parls - number of sides of regular polygon and radius of

a circle

¢ircumscribing 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.

Cold Forging(* {Zt© =), Process Planning(¥ -2 4)), Non-axisymmetric parts(H]

a3 AF),

Visual LISP(B]574Y €]%), DCL(H &R, Primitive Geometries(7] 238 4h), Polygon(th23)
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Fig. 1 DCL of input
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Fig. 2 Plane and front view of the product Fig. 3 Separatlon of layer between plane and front
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Fig. 4 Input of billet diameter
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(a) Reinput message of diameter as the result of
applying extrusion regulations to the system

(b) Reinput message of diameter as the rvesult of
applying upselting regulations to the system
Fig. 5 Error message for billet diameter inputted

Fig. 6 Input of clearance between die and part
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(b) billet diameter 28.0mm, material AISI 1006

Fig. 7 Examples of process planning  without

considering clearance
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(b) billel diameter 26.4mm, material AISI 1006

Fig. 8 Examples of process planning considering

¢learance
Table 1 Comparison of process planning considering the
existent and the non-existent of clearance
Possibility
Apply . number| Clearance
Diameter i of
of . of |between die .
learanc of billet ess| and oarts adaption
¢learance proc p 0 field
no 30.0mm 3 0 no
yes 28.8mm 3 0.2mm yes
no 28.0mm 4 0 no
ves 26.4mm 4 0.2mm ves
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