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Automatic Process Design System for Cold Forging of
Fasteners with Various Head Geometries

Hong-Seok Kim and Yong-Taek Im
Department of Precision Engineering and Mechatronics, KAIST

ABSTRACT

In order to improve the productivity of cold forging at low production cost, an integrated
system's approach is necessary in handling the material preparation and the optimum process
design, considering the forming machines, tooling, and operation including quality control. As the
first step towand this approach, an expert system for multi-stage cold forging process design for
fasteners with various head geometries is developed using Prol og language on IBM 486 PC. For
effective representation of the complex part geometries, the system uses the multiple elemernt
input, and the forward inference scheme in determination of the initial billet size and intermediate
forging steps. In order to determine intermediate steps, the basic empirical rules for extrusion,
heading, and timming were applied. The required forming loads and global strain distributions at
each forging step were calculated and displayed on the PC monitor. The designed process
sequence drawing can be obtained by AuoCAD. The developed system will be useful in reducing
tdal and error of design engincers in determ ining the diameter and height of the initial cylindrical
billet from the final product geometry and the intermediale necessary sequences.
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Fig.1 Flow chart of developed system.
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Fig.2 Graphical representation of bolt head geometries and the
rule for generating cold forgeable preform geometry.
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Fig.3 Available geometries of elements used for multiple
element input system proposed in the currently developed
expert system for cold forging of fasteners.
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Fig4 Redesigning scheme used for reducing number of
processes by combining possible forging sequences.
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Fig.5 Designed process sequence for hexagon-head bolt
(Billet diameter = 12mm, Material = AISI1010).
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Fig.6 Redesigned sequence by reducing number of processes of Fig.5.
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Fig.7 Output CAD drawing for designed process sequence for
dodecagon-head bolt(Material = AISI1010).
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Fig8. Output CAD drawing for designed process sequence for
round head rivet(Material = AISI1010).
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