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Evaluation of Flow Stress of Metal up to High Strain
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Abstract

The flow stress curve is usually determined via uniaxial tensile or simple compression test. However, the flow stress curve

up to high strain cannot be obtained using these two tests. This study presents a simple method for obtaining the flow stress

curve up to high strain via FE analysis, a simple compression test, and an indentation test. In order to draw the flow stress curve

up to high strain, the indentation test was carried out with the pre-stained specimen using the simple compression test. The flow

stress curve of Al6110 was evaluated up to high strain using the proposed method, and the result was compared with the flow

stress curve of the uniaxial tensile test of the initial material.
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Fig. 2 Specimen of compressive test
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Fig. 4 Deformed shape of specimen
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Fig. 7 Selected locations for indentation test
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Fig. 5 Distribution of true strain
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Table 1 Pre-strain at each location

Location Pre-strain (&pre)
Li 0.436
L 0.589
Ls 0.720
L4 0.944
Ls 1.000

Fig. 9 Indentation test machine
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Fig. 10 (a) Flow stresses at each location: &,,~0.000
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Fig. 10 (b) Flow stresses at each location: &.~0.436
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Fig. 10 (d) Flow stresses at each location: &.~=0.720
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