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A Study on the Forging of Gears with Internal Serrations
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ABSTRACT

Numerical calculation tools for forging of gear-like components based on kinematically admissible

velocity fields for upper bound method applicable to various deformation features of workpiece in

forging processes were suggested. Each one of them deals with unidirectional flow of metal on dies,

such as external involute spur gear, square spline, internal serrations. A complex calculation tool of

gear-like component forging process was built up by combining these kinematically velocity fields. In
this paper, the workpiece with both external and internal teeth is divided into two parts. The
deformation of each part is analyzed simultaneously using numerical calculation tool from combined
kinematically admissible velocity field. The experimental set-up was installed in a 200 ton hydraulic
press. As a result, each kinematically admissible velocity field could be combined with others and the
calculated solution are useful to predict the capacity of forging equipment.
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Fig. 1 Schematic drawing of half pitch of internal
and external toothed part
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Fig. 2 Schematic illustration of process of this study
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(b) punches and mandrels

(a) die and punches
Fig. 3 Photograph of dicsets
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(a) involute serration (b) triangular serration
Fig. 4 Comparison of calculated and measured loads
for forging of spur gear with internal shape
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Fig. 5 Load varations with respect to height
reduction

(a) involute serration (b) triangular serration
Fig. 6 Comparison of die filling
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Fig. 8 Comparisons of inner and outer radius with
respect to reduction height

(a) involute serration (b) triangular serration

Fig. 9 Photographs of forged parts for each height
reduction
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Fig. 10 Load variations of interanl and external shape

during forging operation
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