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Design of STS304 Extrusion Die for Wear Reduction

T. H. Kim*, B. M. Kim**, J. C. Choi**

ABSTRACT

Using stainless steel as the cold forged parts especially the outer parts of automobile is gradually increas-
ing because it can bear up against the erosion and the wear. During cold forging of the stainless steel the
working pressure acting on die surface are very high therefore the wear on die surface can be greatly
increased. In cold forging processes, die failure must be considered before die design. One of the main rea-
sons of die failure in industrial application of metal forming technologies is wear. The die wear affects the
tolerances of forged parts, metal flow and costs of processes etc. The only way to control these failures is to
develop methods which allow prediction of the die wear and which are suited to be used in the design stage
in order to optimize the process. In this paper. the rigid-plastic finite element method was combined with
the wear prediction routine and then the forward extrusion process using stainless steel was analysed
simultaneously. To minimize the die wear the FPS algorithm was applied and the optimal conditions of die
configuration are suggested.

Key Words : Die Wear(F39 n}2), Extrusion Die(t&5%), Finite Element Method (§3t844),
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Fig. 1 A schematic representation of a STS304 forging
process and the notations of design variables in
extrusion die.
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Fig. 2 Flowchart to analyse the forging process and to
design extrusion die.
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Fig. 3 Stress—strain relationship of ST8304 material.

Table 1 Information of tool and workpiece

Workpiezs STS 304

Die jnsert STD 11

Stress ring ' SCM 4

Dimension of workpnece(DXI_..) 895X 243
[mm]_

frietion coefficient(u ) 007

Siress-Strain relation _ _—
[N/mimn?] o=1517.281 ¢

Half die angle(in degree) 344

Reduction in area(%) 66.11
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