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Prediction of Die Wear in Extrusion and Wire Drawing
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Abstract

In cold forming processes, due to high working pressure acting on the die surface, failure
mechanics must be considered before die design. One of the main reasons of die failure in
industrial application of metal forming technologies is wear. Die wear affects the tolerances of
formed parts, metal flow and costs of process etc. The only way to control these failures is to
develop methods which allow prediction of die wear and which are suited to be used in the design
state in order to optimize the process. In this paper, the forming processes that involve cold
forward extrusion and wire drawing were simulated by rigid plastic finite element method and its

output were used for predicting die wear by Archard wear model. The simulation results were

compared with the measured worn dies.
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Process

Table 1 Process conditions of extrusion and wire drawing

Half die angle(°)

Initial workpiece diameter (mm)
Final workpiece diameter (mm)
Length of die land {(mm)

Conditions
friction coefficient
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(b) Wire drawing
Fig. 1 Mesh systems of workpieces and dies
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(a) Extrusion

PROCESS A
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PROCESS B

(b) Wire drawing
Fig. 2 Distribution of effective strain
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Fig. 3 Treatment of contact problem to transfer the
nodal forces at the workpiece to the die
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Fig. 5 Distribution of sliding velocity between the
workpiece and the die surface
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Fig. 6 Flow chart for predicting die wear during the
forming processes
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Fig. 7 Distribution of wear parameters along the die
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Table 2 Mechanical properties of Cerro-117 alloy

Properties Values

Brinnel hardness 12

Coeff. of thermal expansion{ 0.000025/°C

Melting temperature 117°F (about 47C)
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