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Development of Knowledge-Based System for Process Planning in Cold Forging

Yuji MURE and Osamu TAKATA

This paper describes a new practical knowledge-based system for process planning in cold forging.
forged product is represented as an aggregation of forming patterns that consists of cylindrical pillar parts.

principle of inference is to adjust the diameters of neighboring stepped cylinders so that they are identical.

In this system, a
The basic

Plural

deformable process plans are generated using expert knowledge about working limits and metal flow. Moreover, it can

evaluate process plans and select the optimal one by considering forming load, effective strain, etc.
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Plural forming

Generation in one process

Plan evaluation

Conditions 7/

- Stage number

- Max. forging load
- Max. strain

etc.

2

The optimal plan

Fig. 1 The process of plan generation
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Fig. 2 Basic elements used for forging product
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Fig. 3 Schematic illustration representing

aggregation of stepped cylinder
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Fig. 4 Schematic illustrations representing

the basic principle for plan generation
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(Forward extrusion)

_> .
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(Stepped cylinder)

Pre-formed product
(Cylinder)

Il Key cylinder ZTarget cylinder

Fig. 5 Schematic illustrations representing key

and target cylinder

e
/ E<g<g

Product lﬁ' <: e |£|

Work-piece
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— : Transformation (Applying the ASC method)
Fig. 6 Schematic illustrations representing plural

process plans generated by the ASC method
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Fig. 7 Schematic illustration representing the plural forming in one process
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Constraint conditions

R : The reduction in area R < 90%

={1 - (D1/D0) ?}x 100 %
Generate the new product
Dimension : HO
Information : Forming load , Effective strain

Fig. 8 An example of the knowledge for working
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Fig. 9 An example of the poor quality products
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Fig.10 Examples of evaluation output
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Fig.11 Schematic illustrations representing

knowledge-based system for process

planning in cold forging
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(a) Solid product (b) Hollow product

Material : Carbon steel (JIS-S45C)

Fig.12 Examples of the cold forged products
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Fig.13 Typical output of forging sequence plans

for solid product
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Fig.14 Typical output of forging sequence plans

for hollow product
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