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A Study on the Deformation Measurement of Backward Extrusion Dies using Strain Gauge

H. T. Yeo(Graduate Schoo) of Mech. Eng. Dept., DEU), Y. S. Song(Computer Aided Mech. Eng. Dept., GPC),
Y. Choi(Mechanical & Automotive Eng. School, IJU) , K. D. Hur(Mech. Eng. Dept., DEU)

ABSTRACT

The dimensional accuracy of the cold forged products is strongly dependent on the elastic behavior of the die. The elastic
deformation of the die is continuously changed during the process. Therefore, it is needed to measure the deformation of die.

Strain gauges are used ta measure the elastic strains in the die during cold backward extrusion process. The strain gauges are

attached on the die surface and embedded at the interface between the die insert and the stress ring. In order to compare the

results with the FE-analysis, the rigid-plastic FE-analysis of cold backward extrusion process using DEFORM-3D has been

performed, and the analysis of elastic deformation of the die has been done by using ANSYS with non-linear contact.
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Stress ring Insert

{a) Dimension of the die insert and the stress ring
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(b) Dimension of the die, punch and workpiece
Fig. 1 Dimension of the cold backward extrusion die

Fig. 2 Locations of strain gauges
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Table 1 Mechanical properties of die materials

Die material HrC | E(MPa) | Sy(MPa) { v
Insert | SKD1! 58 | 209000 1950 0.3
Ring SK1 19 | 205000 900 0.28
Punch | SKH51 64 | 230000 2350 0.3
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Fig. 3 Backward extrusion analysis model of workpiece
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Fig. 4 Elastic deformation analysis model of the die
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Fig. 5 Deformation patterns during the cold backward
extrusion
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Fig. 6 Load-stroke diagram of cold backward extrusion
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Fig. 7 Strains and punch stroke diagram
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Fig. 8 Load-stroke diagram of cold backward extrusion

Fig. 9 Strains and punch stroke diagram
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