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Preform Design in forging of Spline of Side Gear
by the FEM

Sang-Hyun Kim’,Beom-Soo Kang(Pusan National Univ.)
Jeong-Whan Lee(KIMM)

ABSTRACT

Differential side bevel gears have been produced by machining process, but recently
cold forging process for the bevel gear is under development in domestic industry. This
study presents the possibility to form not only bevel gear but also spline gear at the
same time using the experiment and numerical analysis. The preform shape is designed
to form both bevel gear and spline gear simultaneously by the backward tracing scheme
of the rigid-plastic finite element method(FEM). The experimental results confirm that
the numerically-designed preform is satisfactory to form both bevel gear and spline
gear. It is noted that the backward tracing scheme is helpful in designing preforms.
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Fig.l] The new suggested processes of cold forging to
form differential side gear.
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Fig.2 The control of the angle to forge the bevel gear
and spline. (a)using the deddendum cone angle
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Fig.3 The forged differential side gear geometry.
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Fig.7 Detaching locus of x and y coordinates
for the upper die
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Fig.9 Backward tracing simulation

Fig.11 The effective strain distribution

rig.6 The initial mesh system and loading simulation
for the modifted preform
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Fig.8 Display of contacting surface(hatched
area) between the lower die and workpiece

Fig.'lo Loading simulation of the final preform
derived from backward tracing simulation
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Fig.12 The die force versus stroke
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