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Tensile Test and Numerical Study of Low Yield Steel
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Abstract; The mechanical behavior of low yield steel under tensile loading was investigated by test and numerical

analysis. First of all, the uniaxial tensile test was carried out with the standard bar specimens, and the force-

displacement curve, ductility and fracture mode were analyzed. Secondly, the real stress-strain data of material necking

were calculated by the power law and the weighted average method respectively. Finally, the extended finite element

method was adopted to simulate the tests including the deformation, necking and the fracture behavior of the specimen.

By comparing with the experimental data, the real stress-strain data after necking obtained by the weighted average

method is consistent with the actual test, which shows that the extended finite element method would be served as an

efficient tool to simulate and predict the whole process of the uniaxial tensile behavior of low yield steel.

Keywords :low yield steel ;tensile test;necking;true stress-strain ;fracture ;extended FEM (finite element method)
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Figure 3  Force-displacement curve of test

(a) LYPL10OIX

BT
w5

(b) Q235iR 1

A4 XKEa e E

Figure 4 Images of specimens before and after tests
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Figure 5 Fracture section of LYP100 specimens
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Figure 6 Curves of engineering and ture stress-strain
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Figure 7  Stress-strain curves of LYP100 and Q235
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Figure 10  Comparison of calculation results of

different element sizes
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