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Prcdiction of Deformation and Load in Gear Forging
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ABSTRACT
As high capacity and precision forging presses have become available, it is possible
to manufacture gears by forging technology. In gear manufacturing by forging,
however, there are problems of designs of dies and preforms. In the present paper,
two examples are presented to show how the rigid plastic finite element method can
be utilized to overcome the problems. The examples are spur gear forging and
internal-spline gear forging. DBoth analyses are three dimensional using eight node
linear block elements with an approximation that the involute curve can be
represented by lines and arcs. Results of the analvses include metal flow in dies

and required load during forging which aid to decide proper designs.
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Fig.3 Forging load vs stroke in hot forging

Fig.1 (a) Mesh generated on a plane by free mesh
generation of IDEAS, (b) Three dimensional mesh
generated from (a)

Fig.4 Distorted peshes at various strokes in cold
sizing: (a) Omm, (b) 0.5mm, (c) 0.9mm, (d) 1.lmm,

(e) 1.14mm

2000 (npa}

Fig.2 Distorted meshes at various strokes in hot
forging: (a) Omm, (b) 3.1mm, (c) 3.lmm, (d)
3.53am, {e) 3.55am

Fig.5 Pressure ditribution on the cold sizing

die(stroke=1.14mm)

- 162 -



FINAL FORGING
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Fig.6 Forging load vs stroke in cold sizing
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Fig.8 Schematic view of preform and final forging
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Fig.9 Schematic view of preform in die set
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Fig. 10 Distorted meshes at various strokes: (a)
Omm, (b) 0.985mm, (c) 1.735mm, (d) 2.265mm
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Fig. 11 Forging load vs stroke
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