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Abstract

Forging of spur gears has been investigated by means of upper-bound method.
The term forging means forging of spur gears with solid cylindrical billets, hollow
billets with flat punch. Kinematically admissible velocity field for forging of spur
gears has been proposed in this study. The 1/2 pitch of spur gear has been
divided into seven deformation regions, wherein, an involute curve has been
introduced to represent the shape of die profile. Especially, neutral surface has
been introduced into forging of hollow gears from hollow billets. By using the
Kinematically admissible velocity field, the power requirements and suitable
conditions for forging of spur gears were successfully calculated with numerical
method. According to the analysis, the acceptable number of teeth for forging of
spur gears is from 15 to 20.
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Fig. 7 Billets and forged gears for each step. (a) solid (b) hollow
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Table 1 Chemical compositions of Al2024'®

Al | Cu

S Fe' Mn

Mg ' Zn

Pb

922/ 448

0.60  0.46 | 0.87 |

112 | 0.20

0.056

Table 2 Hardeness of solid gear for each step
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