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Abstract

Forging of trapezoidal spline, serration and square spline with solid cylindrical billets and
hollow one has been investigated by means of upper bound method. Kinematically admissible
velocity fields for forging of splines have been proposed in this study. The half pitch of splines
has been divided into deformation regions. The neutral surface is introduced into forging of
splines with flat punch and, for each step, it is assumed as a circle with its radius r,. Upper
bound solutions obtained by proposed kinematically admissible velocity fields are useful to
predict the loads for forging of splines.
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Table 1 Chemical compositions of Al2024

8

Al

Cu

Fe

Mn

Mg

Zn

Pb

92.2

4.48

0.46

0.87

1.12

0.20

0.056

Fig. 1 Deformation regions for half pitch of spline

(a) trapezoidal spline, (b} serration and (c) square spline
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Fig. 2 Nomenclature of square spline
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Fig. 3 Forging load for trapezoidal spline of hollow and solid billet

_45_

40




(a)

(b)

Fig. 4 Photograph of forged trapezoidal spline for each step
(a) solid and (b) hollow
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Fig. 5 Comparisions of relative pressure and forging

square spline
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