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Finite Element Simulation Study on Equal Channel Angular
Extrusion of 304L Stainless Steel
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Abstract: The finite element simulation of 304 stainless steel was carried out at different temperatures and the extrusion
deformation characteristics and the extrusion force and equivalent stress at different temperatures were compared. analysis.
It was found that in the above extrusion temperature, the maximum pressing force at 800 ‘C is the lowest at all
temperatures, and extrusion at this temperature is advantageous for the mold. When the workpiece temperature is 800 C,
the equivalent stress is 267 MPa. At 400 C, the equivalent stress is 224 MPa, and the maximum variation is 43 MPa. The
overall equivalent stress of the workpiece is less affected by temperature. After 304 stainless steel is subjected to
equal-diameter angular deformation under low temperature conditions, the work hardening is very serious. As the extrusion

Vol.41 No.05
May. 2020

temperature is further increased, the tensile curve morphology is basically the same.
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Fig.1 Principle of shearing on passage through the ECAP die
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Fig.2 The schematic diagram of die
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Fig.3 Flow stress curve of 304 stainless steel
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Fig.4 Thermodynamic parameter settings
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Fig.5 Isometric deformation of 304 stainless steel
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Fig.6 Squeezing force curve of equal-temperature angular extrusion deformation process of 304 stainless steel at different temperatures
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Fig.8 Tensile stress-strain curve at room temperature for
different temperature extrusion results
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