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A Study on Extrusion of Helical Gears by a Two-step Process

S. Y. Jung(Prec. Mech. Eng. Dept., PNU), J. H. Park(RIMT, PNU), C. Kim(School of Mech. Eng., PNU),
C. H. Kim(Division of Mech. Indus. Sys. Eng., DEU), J. C. Choi(School of Mech. Eng., PNU),
S. H. Choi(Kwang Ho Precision Co.,)

ABSTRACT

Of all the many types of machine elements which exist today, gears are among the most commonly used. Many
researches have been done to manufacture helical gears by cold forging and extrusion. Although cold forging and
extrusion were applied to some bevel, spur, and helical gears, problems in connection with reducing forming load and
tool life still make it difficult for the related methods to be commercialized.

In this study, focusing on reducing load in forming helical gears, extrusion of helical gears by a two-step process
is proposed. The process is composed of an extrusion step of spur gears used as preform and a torsion step of the
preform to make helical gears. Upper-bound analysis for the two-step process is performed and compared with results
of experiments. The newly proposed method can be used as an advanced forming technique to remarkably reduce the

forming load and replace the conventional forming process of helical gears.
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Fig. 1 Extrusion die sets for spur gears
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Fig. 2 Extrusion die sets for helical gears
from spur gears
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Fig. 3 Flowchart of forming helical gears
by two-step process

3. AHAISEA

287 84 FollA 2o I EA e
8 4243 7oz HEs 40 g YA
&

SEYE ] AR

_88_



\k‘
R = S —
'
S

\“/
b
‘Z

Fig. 4 Kinematically admissible velocity field of
parts for extruding helical gears

Table 1 Kinematically admissible velocity field for
extruding helical gears
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Fig. 5 Extrusion Die for helical gear

Table. 2 The specification of gears

spur gear
No. of teeth 15
Module 1.75

Pressure angle | 20°

Standard P.CD| ©$26.25

Helix angle .

Addendum
modification
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Fig. 6 Die set for helical gears
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Fig. 7 Preformed spur gear
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Fig. 8 Extruded helical gear from spur gear
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Fig. 9 Vickers hardness value for spur gears
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Fig. 10 Vickers hardness value for helical
gears after torsion
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