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A Study on the Forging of Cylindrical Parts
with Internal Serrations
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ABSTRACT

In this paper, forging of internal triangular and involute serrations are analyzed by upper bound method.
Kinematically admissible velocity fields for half pitch of the serration were proposed. It was assumed that
the shape of free flow surface during forging is a straight line perpendicular to plane of symmetry. Using
the suggested velocity fields, forging loads and relative pressures were calculated by numerical method.
Experiments were carried out with commercial Al 2024 aluminium allc;y. As a result, the calculated solu-
tions are good agreement with experimental results, so it is useful to predict the loads for forging.of inter-
nal gerrations,
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(a) triangular serration {b) involute serration
Fig_ 1 Schematic drawings of divided zone for forging of
serration
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Table 1 Forging loads of analyses and experiments at the
final step (units : KN)
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(b) involute serration

Fig. 4 Comparisons of forging loads between analyses and
experiments
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Fig. 5 Comparisons of forging loads between triangular and
involute serration
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Fig. 6 Comparisons of relative pressures between triangular
and involute serration
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(b) involute serration

Fig. 8 Variations of tooth height during forging operation
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(a) triangular serration

(b} involute serration

Fig. 9 Photographs of forged serrations for each height
reduction
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