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A Study on the Design of the Prestressed Precision Cold Forging Die

H. T. Yeo(Mech. Eng. Dept., Dongeui Univ.), Y. Choi(Mech. and Auto. Eng. School, Kyungnam Univ.)
and K. D. Hur(Mech. Eng. Dept., Dongeui Univ.)

ABSTRACT

The dimensional accuracy of the cold forged part is depended on the elastic characteristics of the die. To obtain
the high stiffness of the prestressed die, the first stress ring of the tungsten carbide material is considered. For the
design, Lamé's equation is used. The design of the prestressed die has been compared with the conventional that. For
the comparison, the FE-analysis using ANSYS has been performed. The results indicate that the prestressed die with
the high stiffness can be obtained by the using the high stiffness material as the first stress ring.
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Fig. 1 Schematic illustration of compound ring
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Fig. 2 Dimension of die and punch
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Table 1 Mechanical properties of used materials

Mat. HrC E Sy v
GTi50 84 | 450GPa ( 2900MPa | 0.24
SKD61(S-ring 1)| 56 | 212GPa | 1550MPa | 0.30
SKD61(S-ring 2)| 50 | 212GPa | 1300MPa | 0.30
SKD11 60 | 209GPa | 1950MPa | 0.30

Table 2 Materials of case for die configuration

Case Insert S-ring 1 | S-ring 2 | Backplate
1 GTi50 SKD61 SKD61 SKDI1
2 SKDI1 GTi50 SKD61 SKD11
3 GTi50 GTi50 SKD61 SKDI11

Table 3 Diameter ratios of die set

Case Qi Q: Qs Q
1 0.4984 0.5117 0.5587 0.1425
2 0.4627 0.6457 0.4770 0.1425
3 0.5674 0.5674 0.4427 0.1425
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Fig. 3 Yielding area according to interferences
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Fig. 4 Load-stroke diagram of processes
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Fig. 5(a) Initial mesh of material
(b) Final mesh of material
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Fig. 6 Mesh configuration of die set
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Fig. 7 Displacement of die inner surface after fitting
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Fig. 8 Displacement of die inner surface at the final
stage
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Fig. 9(a) Distribution of hoop siress after fitting
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Fig. 9(b) Distribution of hoop stress at the final stage
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Fig. 10(a) Distribution of effective stress after fitting
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Fig. 10(b) Distribution of effective stress at the final

stage
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