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A Study on the Clamping Type Forging of Helical Gear

J. C. Choi, Y. Choi, S. J. Tak and H. Y. Cho
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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

kinematically 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. Some forging experiments

were carried out with aluminium alloy to show the validity of the analysis. Good agreement was

found between the predicted values of the forging load and obtained from the experimental

results.
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(a) Guiding type (b) Clamping type

Fig. 1 Die design schematics for the gear forging™
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Fig. 2 Schematic drawing of die set for helical gear
forging
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Table 1 Kinematically admissible velocity fields of clamping type forging for helical gear
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Table 2 The specification of helical gear

No. of teeth 20
Normal module 1.343291
Normal pressure angle 20°

Helix angle 23.626°(RH)

29.3237mm

Standard pitch circle diameter

3.3161mm

Whole depth

REL I T

1831

A AR

A (@), wash Adsl

o ool B4 wFAF (), (0, Do} A%
. o

alZ (radial extrusion) & Ale] chzd o] o she]
Bramley5-o] AbAlaf"29} % ol ol 4fe] AbAls] 4
g v aghe,

Fig. 60l 4] 2.9l Z4lolZ (radial extrusion

) &
el
=

Fig. 5 Cold forged workpieces of helical gear

g

{
PUNCH
m
O]
|r —————— ‘!- _______ "‘f‘ -
S N =
|

Fig. 6 Deformation regions of radial extrusion



Table 3 The proposed velocity fields for radial
extrusion by Bramley!?
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