S DETES A A1sA A3E (20013 3Y)
Journal of the Korean Society of Precision Engineering Vol. 18, No. 3, March 2001.

AdurgH o|EH cERUYS HE IH Sl
of27’, ol 84"

Integrated Analysis for the Shrink-Fitted Die with Multi Stress-Ring
of Dissimilar Materials

Eun-Gu Yoh*, Yong-Shin Lee**

ABSTRACT

An integrated analysis for the thermo-elastic deformation, fatigue, wear and brittle damage evolution of the
shrink-fitted die with multi stress-ring of dissimilar materials is presented. A simple numerical algorithm for the
moving elastic boundaries characterizing the contacts of the insert and multi stress-rings is presented. The initial
stress distribution in the die due to shrink-fit is considered and the traction at the die surface contacting with the
work piece is obtained by analyzing the elasto-plastic deformation of work piece. Elastic analysis of the
separate-type die is performed and then the evolution of brittle damage, wear and fatigue life are predicted. This
integrated analysis is applied to the extrusion die with two layers of stress-rings and the results are discussed in
detail.
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Fig. 3 Schematic view of integrated extrusion die
I. insert die, II. first stress ring

III. second stress ring
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Table 1 Mechanical properties of the
workpiece and die
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ce)
Modulus of 204e3 [ 20.2¢3 |56.02¢3
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Poisson's Ratio 0.3 03 0.24
Hardness
- 77.0 92.0
(HRA)
Ultimate 95 1945
Strength( kg / mm?) : N
Yield
2 21
Stress( kg // mm®)

Fig. 5 Distribution of final circumference

stress for single die
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Fig. 6 Distribution of final circumference

stress for multi die
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