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A Study on the Extrusion Using Two-Step Processes
for Manufacturing Helical Gear

Sung Yuen Jung’, Joon Hong Park’, Chang Ho Kim™",

ABSTRACT

Young June Chang’™"" and Chul Kim®

In this study, focusing on reducing a load in forming helical gears, the extrusion using two-step processes for
manufacturing helical gear is proposed. The process is composed of the extrusion step in which spur gear to be
used as a preform in next step is formed, and the torsion step in which the preform of spur gear is formed to
helical gear. Upper-bound theory for the two-step process is applied and compared with the results of experiment.
The result of upper-bound solution has a good agreement with that of the experiment and the FE analysis. The
newly proposed method can be used as an advanced forming technique to remarkably reduce a forming load, to
prolong a tool life, and to replace the conventional forming process of helical gears. Results obtained from the
extrusion using two-step processes enable the designer and manufacturer of helical gear to be more efficient in

this field.
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Table 1 Kinematically admissible velocity field for
torsion of helical gears
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Fig. 5 A procedure of die design
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Fig. 6 Schematic drawing for lapping stock and
Over-burn stock
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Fig. 7 Die set for helical gears

Fig. 8 Extrusion Die for the helical gear

Table 2 The specification of gears

spur gear helical gear
No. of teeth 15 15
Module 1.75 1.75
Pressure angle 20° 20°
Standard P.C.D $26.25 $26.25
Helix angle : 10°
Addendum
. 0.35
modification
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Fig. 9 A helical gear extruded from the spur gear
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Fig. 10 The effective stress of FEM analysis for
extrusion of the helical gear in case of helix
angle, 10°
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Fig. 11 The load of FEM analysis for extrusion of
the helical gear ; (a) in case of helix angle,
10°, (b) in case of helix angle, 30°

Table 3 Comparison of the loads according to the

helix angle
. Load Load Load
Helix angle )
(UBT) (FEM) | (Experiment)
10° 3.07ton 3.1ton 2.9ton
30° 10.85ton 11.3ton 10.2ton
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