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A New Cold Extrusion Process of Helical Gear and its Upper Bound Analysis

J.C.Choi*, H.Y.Cho**, H.H. Kwon***, E.H.Lee***

ABSTRACT

A New helical gear extrusion process was proposed and its numerical solution program
based on the upper bound method was developed. In the analysis the involute curve was
used as a shape of die and the upper bound method was used to calculate cnergy dissipation
rate. By this method the power requirement and optimum conditions necessary for extruding
helical gear were successfully calculated. These numerical solutions were in good agreement
with experimental data. In the experiment, die life was greatly improved compared with that
of Samanta process and 4~5 class helical gear of KS standard for automobile transmission

was successfully manufactured.
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Fig.1 Comparision of (a) Samanta process and(b) New process for forming process of
helical gear and (c) Process of gear extrusion
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Fig.3 Schematic illustration of gear tooth forming
in the die and mesh generation for
numerical solution program
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Fig. 4 Pressure angle for each radius and tooth
thickness at tooth end and pitch circle
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Fig.5(a) Input data and display of tooth

geometries of electrode for hobbing
and shaving calculated by CAD pro-
gram for spur gear electrode design
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£Z3 MODULE L, L 1.466185
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Fig.5(b) Input data and display of
geometries of electrode for hobbing
and shaving calculated by CAD pro-
gram for helical gear electrode design
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Fig.6 Drawings of spur and helical
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Fig.7 Drawings of helical gear extrusion die and container
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Fig. 9 Drawings of (a) billet, (b) extruded helical gear
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