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A Study on The Design of Prestressed Die for Spur
Gear Forging

K.D. Hur, H.T. Yeo and Y.S. Song

Abstract

In this study, the design of prestressed die for spur gear forging have been investigated. The stress
concentration at notch of the die insert is very important in the design of die for the forging of spur
gear such as non-axisymmetric geometry. In the previous study, the flexible tolerance method was used
in order to search the optimal value of design variables considering the constrain conditions. In the design
process, it was also involved the safety factor to the yield strength of each ring by considering allowable
tensile or compressive hoop stress in each ring. Using this technique, the die deign for spur gear forging
has been successfully performed without yielding of the die after shrink fitting and during forging.
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Table 1 Specification of spur gear

No. of Teeth 18
Module 15
Pressure angle 20
Modification coefficient 0.0
Standard pitch circle diameter 27.0mm
Base circle diameter 25.3667mm

Fig. 1 Dimension of the prccisici forging die of spur
gear
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Fig. 2 Distribution of effective strain at the final stage
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Table 2 Mechanical properties of the die

Mat. | HC | E(GPa) | Sy(MPa)| v

Die inset | SKH9 | 65 220 2450 103
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Fig. 3 Interpolation of nodal forces from 3D to 2D FE
model
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Table 3 Base input data for the die design

Number of rings 3
Inner diameter (mm) 30.0
Outer diameter (mm) 274.0
Limit of interference (mm) 1.0
Limit of diameter ratio 09
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Tabie 4 Input and calculated output data - Case 1

Input data
Safety factor
Compressive| Tensile n” ring
Die inset | 0.7(1715) 0.7(1715) 0.7(1715)
1% Stress
ring 0.7(1365) 0.7(1365) 0.7(1365)
2™ Stress
ring 0.7(1015) 0.7(1015) 0.7(1015)
Cutput data
Diameter (mm) Dy=71.476 D»=151.195
Interference (mm)| z;=0.35807 22=0.50566
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(b) At the final stage

Fig. 4 Distribution of effective stress - Case 1
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Fig. 5 Variation of effective stress at the inner surface
of die insert - Case 1
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Table 5 Input and calculated output data - Case 2

Yz

Input data
Safety factor
Compressive| Tensile n* ring
Die inset | 021(5145) | 0.21(5145) | 0.21(5145)
1% Stress
ring 0.7(1365) 0.7(1365) 0.7(1365)
2" Stress
Ang 0.7(1015) 0.7(1015) 0.7(1015)
Output data
Diameter (mm) D=87.075 D»=190.769
Interference (mm)| 2:=0.00916 2>=0.83820
L‘ 1=1332
Lx 1=814.713

(b) At the final stage

Fig. 6 Distribution of effective stress - Case 2
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Fig. 7 Variation of effective stress at the inner surface
of die insert - Case 2
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