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Stress Analysis of the Prestressed Dies by Using FEM

Yeo Hong Tae*, Choi Young**, and Hur Kwan Do***

ABSTRACT

By using the FEM, a method for the stress analysis of the prestressed dies has been proposed. In this method, FEM
and Lamé equation are used for the analyses of the die insert and the stress ring, respectively. The proposed method

includes the calculation of the contact pressure between the die insert and the stress ring. To show the validity, the

proposed method has been applied to the simple test problem. The results of the stress analysis have been compared with
the results of ANSYS, a commercial FE-code. Cold extrusion has been simulated by using the rigid-plastic FEM and the
results of the deformation analysis have been used as the input of the die structure analysis. The stress states of the
prestressed extrusion die have been obtained. The stress analysis of the die insert with stress rings has also been

performed during extrusion.

Key Words : Prestressed Die(%| &t 2 28), FEM(73 8.4 98), Lamé Equation(Lamé ), Die insert(t}0] Q1A E),
Stress Ring(}2.7}#), Superposition Principle(3-73 2} 9 2]), Contact Pressure(7 % ¢ 3)
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Fig. 1 The simple test problem.
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Fig. 2 Present model for the test problem.
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Fig. 3 FE-model for the analysis with ANSYS.




AFe Y HHx . FFAUVIRA Aed M6

WA, Add HELEE B A7 A9
ANSYS S daE  Fig. 4 o v}

© 20

=18

»n 16

<t ‘l _o_An_;E:

v 12 ~~o—Present

5 1o = —

£ 8 v \\

2 5 ]

B 4 e —]

5 ]

s 2

50

< 0 10 20 30 40 50 60
Height [mm)]

Fig. 4 Normal stress on the interface between the die
insert and the stress ring.
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Fig. 5 Distribution of stresses on the die insert.
(Left: ANSYS and Right : Present Method)
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Table 1 Material properties of the dies with one stress =
ring®. (a) effective stress

Case Mat. | HIC | v | E(MPa) | Sy(MPa)

Die
Insert

—©

SKDi1| 62 | 0.3 | 208000.0 | 2150.0

Stress

. SKD61{ 42 | 0.3]212000.0| 1100.0
Ring ¢

GTi50 | 87 ]0.22{ 540000.0 3300.0 ~100
Insert ® e

A -1
E

. B -6
Die g 7[ E -4
i E

Stress
Ring

SKD61{ 42 | 0.3|212000.0] 1100.0

(b) radial stress
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(b) radial stress rings.

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

)

Insert SKH9 64 0.3 [220000.0| 2350.0

Stress
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i Ring 1
-890 St:ess

-39 Ring 2
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