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ABSTRACT

The conventional closed-die forging processes had been applied to forging of the spur
gears. But this type process requires high pressure. The commercial finite element analysis
code ANSYS for the stress and elastic deformation of non-axisymmetric die was adopted in
this study. In the non-axisymmetric die such as gear forging, maximum stresses were
imposed on the tip of the gear tooth. When the stress exceeds yield strength of insert die,
many approaches were attemped to prevent the die failure. Good shaped products are
forged successfully. This type process could by used as an advanced technigue to replace
conventional hobbing process of gear.

Key Words : Closed-die Forging (2l X), Spur Gear(ZHJI0), Die Insert(CIOICIME), Stress
Ring (t22&), Contact Pressure (B ED12}
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Table 2-1 Forging die design module of spur gear
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Fig. 1 Stress distribution acting on spur die
without stress-ring
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(b) with inner pressure
Fig. 2 Stress distribution of spur die with one stress-ring
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Fig. 3 Stress distribution of spur insert~die with one stress-ring
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(a) without inner pressure

(b) with inner pressure
Fig. 4 Stress distribution of spur die with two stress-ring

(a) without inner pressure

(b) with inner pressure

Fig. 5 Radial displacement distribution of spur die with two

stress-ring
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Fig. 6 Schematic drawing of designed spur die
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(a) billet
Fig. 8 Billet and forged spur gear in the loading

(b) forged spur gear

direction view.
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Table 5-1 Tolerances and errors of the forged
spur gear.

Right Left

Error [ym] (class) | (class)

Tolerances (class in KS)

Pitch error 14.2(5)| 11.8(4)| 10(3), 14(4), 19(5), 28(6)

Spacing error | 18.7(5)| 16.9(5)| 10(3), 15(4), 22(5), 33(6)

Index error 35.2(3)| 15.1(1) | 19(1), 28(2), 39(3), 55(4)

Tooth-profile error| 8(3) | 10(4) | 6(2). 9(3). 13(4), 18(5)

Lead error 4(0) 0(0) 7(0), 8(1), 9(2)
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Table 5-2 Charts of the tooth-profile and lead

measurement.
Right face Left face
% 1 N {
Tooth f—/
Profile
Error :
(8 m) (10 m)
x 500 x 500
Scale - X6.0 L %0
Lead L ‘
Error + - J‘f“U
(4 ym) (0_gm)
X500 X 500
Scale 5X6.0 LX6.0
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