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An Upper Bound Analysis for Closed-Die Forging of Spur Gear Forms

J. C. Choi’, K. D. Hur™, C. H. Kim™, J. U. Choi*™"

ABSTRACT

A kinematically admissible velocity field for the numerical analysis of closed-die forging process of
spur gear is proposed. The velocity field is divided into three regions of deformation. In the analysis, the
involute curve is approximated to be straight line and the uppper-bound method is used to calculate
energy dissipation rate. A constant frictional factor has been assumed on the contacting surfaces. The

effects of root diameter, number of teeth, and friction factor are determined on the relative forging

pressure. The frictionless relative pressure is independent of root diameter for the same number of teeth,

but increases with the number of teeth on a given root diameter. In the presence of friction, the relative

forging presure increasing root diameter at the start of forging, but decreases with increasing root

diameter in the processing of forging.

Key Words : Spur Gear Forging(£30] 7)o} @2) Velocity Field($%3), Upper Bound Method(4H13).
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Fig. 1 Schematic drawing of a spur gear forging.



SR FEE x| A1 A4E (1994, 8€)

Fig. 2 Assumed kinematically admissible velocity
field of parts of a straight tooth profile.
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Table 1 Calculated initial heights of billet
(Thickness of spur gear : 24mm)

N Drt o
40
22 50 28. 14
70
40
42 50 27.01
70
40
62 50 26.46
70
Table 2 Relative forging pressure for various root
diameters.
(N=42, t,=27.01mm)
relative pressure
zero height reduction 11. 146% peight
Drt reduction
m=0 m=0.5 m=0 m={. 5
40 6. 179 6. 449 5.522 7. 969
50 6. 179 6. 475 5.518 7. 552
60 6.179 6. 507 5.516 7.295
70 6. 179 6. 543 5.514 7.127

Table 3 Comparison of forging loads(ton)
(m=01, 6,=25 Kgf/mm’, u=1.0 mm/sec, M

=20, t=24mm)
N CHOI DEAN JUNEJA
22 140.0 162.8 185.3
32 385.1 423.5 476.9
42 801.9 849.6 947.9
52 1420. 1 1467. 4 1626.2
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