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Upper Bound Analysis for Forging of Circular Gears
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Abstract

This paper describes the forging of circular tooth profiled gears as a series of development of simulator for non-axisymmetric parts
that being used at the pump pulley, timing belt pulley etc. in automobiles. The half pitch of gear is divided into 6 deformation
regions and kinematically admissible velocity fields for those regions are proposed. The neutral surface is introduced to represent
inner flow of material during forging operation with flat punch and, for each step, it is assumed as a circle. The upper bound
solutions obtained from the suggested kinematically admissible velocity fields are in good agreement with experimental results and
they are useful to predict the capacity of forging press for forging of circular gears.
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Fig. 1 Schematic drawing of half pitch for circular gear
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Fig. 2 Stress - strain curve of Al 2218 by compression test

Table | Nominal chemical compositions of wrought A12218'

Composition (%)

: ‘ . .
Al | Si | Cu | Mn | Mg | Fe ‘ Zn Others
' ; 1.73Ni
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