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Abstract

Precision forging and lateral extrusion are important manufacturing procedure of gears. They
have advantages of improved strength, good tolerance, saving billet material, dispensing with
the cutting, etc. Upper bound analyses of spur gear shafts lateral extrusion and precision
forging have been studied in this paper. The material of solid billet was assumed as rigid—
plastic and the involute curve has been used to represent the sides of gear tooth. By means of
upper bound analysis, |load—displacement diagrams have been determined for lateral extrusion
and precision forging. The gear shaft with N teeth was divided to 2N deformation units and a
deformation unit has been sub-divided to seven deformation zones. Using the present model,
various effects of forming parameter such as the friction factor and module upon the forming
force have been analyzed. Finally, theoretical obtained |oad—displacement diagrams of lateral
extrusion and precision forging have been compared with each other and have been compared
with SuperForge results.
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