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Development of Knowledge-Based Die Design System in Cold Forging

Yuji MURE and Masanobu UMEDA

We had developed knowledge-based cold forging die design system for axisymmetric forged products.
analyzed and reproduced the expert engineer's thinking process of cold forging die design.

formulated the data representation, inference method and knowledge-base.

We have
Moreover, we have

In order to evaluate an output plan obtained

by this system, attachment workability was modeled. We concluded that the system was usefull by the trial test.

Keyword : Knowledge-based system, Die design, Cold forging
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Fig. 7 Flowchart representing detailed die design
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division method of die insert
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Table 1 Conditions used for division of die insert
. Forward Backward :
Forming method extrusion | extrusion Upsetting

Reduction Horizontal | Horizontal
in area < 409 | division division )
Vertical Vertical X?rthal
Reduction or or tvision
in area = 40% | Horizontal | Horizontal
division division

Fig. 9

Punch

Die insert

Punch guide

No guide

Guide

Fig.10 Schematic illustration representing

die matching of upper and lower die

Table 2 Relation between die shape and carbon (%)

< 8300 S45C S45C |SCM420 SCM440
120~150°]120~140°|100~120°(120~150°|120~140°
3mm 3~5mm 5~8mm | 3~5mm | 5~8mm

2~5mm | 3~8mm [ 3~10mm | 3~5mm [ 3~8mm

3~8mm
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Fig. 12 Schematic illustration representing die set
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Fig.14 Schematic illustration representing the development system
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Results of inference for die design
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S%t tightening \V Total time
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Bolt tightening
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Parts name Symbol Parts name Symbol
Punch punch Die insert d-insert
Punch case pc Stress ring ring
Punch flange pf Backup ring bur
Punch plate p-plate | Knock-out pin ko
Die plate dplate | Ring knock—out rko
Guide bushing gb Pressure pad of K.0. | ppk
Pressure pad of punch | ppp Pressure pad of die ppd
Eject pin ep Die holder dh

Fig. 17 Schematic illustration of Fitting sequence
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