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FE Analysis to predict the changes of involute-curve

during cold-forging

S.H. Chun*, JH. Leex#x* Y.S. Leexxx W.B. Baexx

ABSTRACT

In metal working, cold forging that has profit to satisfv dimension accuracy is using in
various manufacturing products. Recently, most of the interest thing is precision forging of
gear. Gear forging product is more strength than broaching gear, and it has many
advantages with reduction of factory expenses. The reason of difficulty to improve accuracy
of gear dimension compare to another products is the dimension accuracy is very high,
approximately 10gm, and because die of involute teeth and elastic strain of forged tool differ
from standard curve. This paper represent quantitative analysis of die and teeth of forged
tool, namely difference of curves, with experiments and analyze the factor of dimension gap,

finally, will design compensated involute curve.

Key Words : Spur Gear, Cold Forging, FEM, Strain Gage, Invoulte Curve, Finite Element Analysis
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Table 1 Specification of spur gear

Spur Gear Tooth Data
Module 1.75
Pressure Angle 200
Base Diameter $24.667
Pitch Diameter $26.25
Number of Teeth 15
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Fig. 1 Configuration of model die and locations
for attached strain gages
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Fig. 2 Measurement of elastic strains at die
surface
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Fig. 4 Changes of die involute curve at each

_36_

process in one tooth



7 A9l fAG e AArt vugen, WFTA
A BAEE FH] B BFAN A @
A EFE O7 4, 6914 F vehlln itk 2

48 ©a4 M FEY JAERE FH9 WEE
bz sled 1890 F9o 539 wAdagss
2 29, 3 FHe v olF H2gs& e
gk olgt Wz 2 R M= LoadingAl F
o] 15mAE FEZHUATUI UnloadingAl 4mA
T F¥e°] oA £F HAY. Ejecting TFHo] ¥

¢ F 10mAE FFo) A FEHE gxFol
HEH FoE & 3~4m9 FHol HFHS Y
et

OPERATION 1 Step 230 Stress ( Etfective ) (MPa)

OPFRATION 1 Sirp 300 Streus { Effer bve ) (MPa)

Unloading

OPERATION 1 Step 32b Strais { Eftoctve } (MPa)

|

Fig. 5 Effective stress at each process in one
tooth
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