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Design of the Prestressed Cold Extrusion Die with Two Stress Rings

Kwan Do Hur*, Hong Tae Yeo**, and Sang Don Ye**

ABSTRACT

The design of the prestressed cold extrusion die with two stress rings has been performed in this study. The

cold extrusion has been simulated by the rigid-plastic FEM. The stress analysis of die has been performed for both

after shrink fitting and during extrusion by using the elastic FEM and the Lamé’s equation. According to the

variation of interferences and diameter ratios, the maximum effective stress has been evaluated. As results,

interferences and diameters were determined by the minimization of the maximum effective stress of die insert.

The comparison of the maximum effective stress between the proposed design and the conventional design has

been discussed. It was found that the maximum effective stress in the die insert is considerably affected by the

stiffness of the first stress ring.
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Fig. 1 Dimension of forward cold extrusion die
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Fig. 2 Load-stroke diagram of the extrusion

Fig. 3 Distribution of effective strain and pressures
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Table 1 Material properties of the die

Mat. |HrC| v | E(MPa) | Sy(MPa)
Die

SKH9 | 65 |0.3| 220000 2450
Insert
Stress
. SKD61 | 35 [0.3| 212000 900
Ring 1
Stress | soma | 28 0.3 204000 700
Ring 2

Table 2 Design parameters of the die using

conventional design

. D; = 35.20 D, = 7740
Diameter
D, = 103.14 D, = 200.00
. . Q =0.176 Q = 0.4548
Diameter ratio
Q2 = 0.7504 Q3 = 0.5157

Interference

& = 020052 62 = 0.08457
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Fig. 4 Maximum hoop stress according to

interferences( & 1/2)
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Fig. 7 Comparison of distribution of hoop stress
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Fig. 8 Distribution of stresses in stress rings
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Table 3 Diameters and interferences of the die for

analysis
Di [ Do | Dy | Do | 8 | & | 0pm
96.4257 10.23594 10.18208 [ 1188.353
67.056 107139 0.23614 [0.1994811169.196
. i 11162489
96. 4257 0.26585 [0.09092 | 1227.917
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