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The flow stress curve is an important data for evaluating the mechanical properties and formability of materials 
during plastic deformation. Recently, finite element analysis has been actively used to design metal forming 
processes and derives optimal process conditions. The flow stress curve is an important input data that is the basis 
of the finite element analysis. In order to obtain accurate output data, an accurate flow stress curve should be 
derived and applied. In general, in the case of cold metal forming processes such as forging, extrusion, and 
drawing, a high strain above 1.0 occurs. In uniaxial tensile test and simple compression test, it is difficult to obtain 
a flow stress up to high stain due to necking, fracture, barreling, etc. Therefore, experimentally measured flow 
stress is extrapolated to the high strain region and applied. Various methods have also been proposed for 
extrapolation models. However, the lack of experimental data in higher strain region makes it difficult to choose 
the best extrapolation model and often results in great uncertainty. Many studies have been conducted, such as 
evaluating mechanical properties by changing the shape of the specimen to derive data up to the high strain 
region, or pre-strain was applied through processes such as extrusion or drawing. In this study, pre-strain is 
accumulated by a simple compression test, and the pre-strain distribution is derived by finite element analysis. And 
the indentation test is used to derive the stain-stress curve for each pre-strain. Derive data up to a strain of 
approximately 1.2. As a result, a method of deriving a flow stress curve up to a high strain region simply and 
efficiently is proposed. 
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Fig. 1 Stress and strain derivation method using continuous indentation test 
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