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A Study on Improvement of Dimensional Accuracy of Cold
Forged Helical Gears using Back Pressure Forming

H. S. Kim, H. C. Jung, Y. S. Lee, S. H. Kang, 1. H. Lee, S. T. Choi

Abstract

As important mechanical elements, gears have been used widely in power transferring systems such as automobile
transmission and there have been several researches trying to make gear parts with cold or warm forging in order to
reduce cost and time required to gear manufacturing process. Although forging processes of spur and bevel gears have
been developed as practical level owing to active previous researches in Korea, the manufacturing of helical gear has been
still depended on traditional gear cutting processes such as hobbing, deburring and shaving. In order to manufacture
helical gears with cold forging process, a research project supported by government has been conducted by Daegu
university, KIMS and TAK and this paper deals with effects of back pressure forming technique to cold forging of helical

gear as a fundamental research.
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* Billet Diameter = 27 mm

* Extruded Diameter = 18.8 mm

= Material: SCM415(K=800MPa, n=0.23)
* Friction Factor m = 0.1

* Backup Force: 10~50% of Simple Extursion Force

Backup

Fig. 1 Analysis model and conditions of forward
extrusion with backup force
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Fig. 2 Distributions of effective stress with and
without backup force
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Fig. 3 Distributions of radial stress with and without
backup force '
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Fig. 4 The deformed geometry and effective stress
obtained by- CAE analysis of gear extrusion
without backup force
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Fig. 5 The schematic diagram of helical gear
extrusion with backup punch

- 141 -



Fig. 7o1& 7 Wit dis

.
ne,
2
o)

8 2]
of st FF} HEsn e 24T UE
QEd, e Moz FAY BRo| IYP F=
31 e 2224 &A% 29 o] FEWo)
FEo} d3te FPYUEE 9L £ UL A
oz Badd Fig. 790 vEl A9 §3 739
A% 7%e nFE wgHo] FH5E 7)o
A48 EYold FE W0 Frlelm geg @
AL 4 A%t

Backup Force: 10 tons Backup Force: 15 tons Backup Force: 20 tons

Fig. 6 Effective stress distributions obtained by CAE
analyses of backup pressure method
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Fig. 7 The contact elements predicted by CAE
analyses with backup force
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