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Upper-bound Analysis for Cold Forging of Helical Gear (II)
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ABSTRACT

In this paper, the clamping type forging of helical gears has been investigated. Clamping type forging is
an operation in which the product is constrained to extrude sideways through an orifice in the container
wall. Punch is cylindrical shaped. The punch compresses a cylindrical billet placed in a die insert. As a
consequence the material flows in a direction perpendicular to that of punch movement. The forging has
been analysed by using the upper-bound method. A Kkinematically admissible velocity field has been
developed, wherein, an involute curve has been introduced to represent tooth profile of the gear. Numerical
calculations have been carried out to investigate the effects of various parameters, such as module,
number of teeth, helix angle, friction factor and initial height of billet on the forging of helical gears.
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Fig.2 Schematic drawing of die set for helical gear
forging
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Fig.3 Assumed deformation regions of helical gear
forging
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Table 1 Kinematically admissible velocity fields for
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Fig5 Comparisons of relative pressure for radial
extrusion

(a) Variation of relative pressure with respect to
reduction in height for different segment angles "a”
(b) Variation of relative pressure with respect to
segment angles "a”
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Fig.6 Variation of the fractional radius with respect
to reduction in height for different number of teeth
and normal modules (m=0.1, helix angle=23.626")
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Fig.7 Variation of the relative pressure with respect
to reduction in height for different number of teeth
and normal modules (m=0.1, helix angle=23.626")
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Fig.8 Variation of the relative pressure with respect
to normal module different number of teeth (m=0.0,
helix angle=23.626")
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Fig.9 Variation of the relative pressure with respect
to helix angle for different number of teeth and
transverse modules (m=0.1)
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Fig.10 Variation of the relative pressure with respect
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