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Development of an Automatic Design System
for Axisymmetric Hot Steel Forging

Dae-Young Kim, Jong-Jin Park
Department of Mechanical Engineering, Hong-lk University

Abstract

A hot forging product in general is produced through buster, blocker and finisher
processes. Usually the processes including dies are designed by experienced forging
engineers. [owever, due to the lack of such engineers, it is necessary to develop expert
systems with which engincers of little experience can perform the design task. In the
present study, an expert system is developed for axisymmetric hot steel forgings. It is a
rule based system written in Fortran and AutoLISP, operating on a personal computer.
In this paper, structures of the system are summarized and capabilities of the system
are examined through several examples.

Key Words: forging process design{®t25424), expert system(HE7F Al2=), hot
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START

subroutine 1: input of machined part drawing and
forging process parameters

!

subroutine 2: imposition of finisher design rules

l

subroutine 3: examination and modification of
finisher design

l

subroutine 4: calculation of finisher volume

}

subroutine 5: calculation of forging load

1

subroutine 6: output of finisher design

Fig.l Structure of the finisher design system
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Fig.2 Output of finisher design: (a) finisher design, (b) finisher die design

(@) (b) ()

(d) (e) ()

Fig.3 Several examples of finisher designs from the developed system:
(a) simple shape A, (b) simple shape B, (¢) simple shape with parting line at the top,
(d) complex shape, (e) cup shape with parting line at the top, (f) hollow complex shape
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Fig.5 Example of a finisher:

START

subprogram 1: Imposition of design rule

!

subprogram 2: Examination and modification of
blocker design

:

subprogram 3: Calculation of biocker volume

!

subprogram 4: Calculation of blocker stroke

:

subprogram S: Output of blocker design

!

subprogram 6: Design of buster and calculation of
volume

:

subprogram 7: Output of whole forging process

Fig.4 Structure of the blocker design system

(a) ‘ (b)
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(a) finisher, (b) blocker in the finisher dies
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Fig.6 Preforms designed by different combinations of VF and SF:
(a) busters, (b) blockers
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Fig.7 Predicted flow behaviors by FEM simulations for 6 different cases:
(a) VF=100, SF=50, (b) VF=100, no blocker, (c) VF=110, SF=50, (d) VF=110, no blocker,
(e) VF=100, SF=30, (f) VF=100, VF=40

Fig.8 Output of a forging process designed by the system
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