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Abstract: Based on a thermodynamic model proposed by Cohen and Olson, the effects of Cr and Si contents on the
stacking fault energy (SFE) of Fe-(7-25)Mn-0.6C-Cr-Si high manganese steels were studied. The mechanical properties and
work hardening behavior of Fe-15Mn-0.6C-4Cr-3Si high manganese steel were investigated by tensile and impact tests. The
results show that the stacking fault energy in high manganese steel decreases with the increase of Cr content. The effect of
Si on the stacking fault energy depends on the content of Mn in the steel. When the content of Mn is lower than 13%, the
stacking fault energy increases first and then decreases with the change of Si content. When the content of Mn is 13%, the
stacking fault energy first remains unchanged with the increase of Si content, and when the content of Si is more than 3%,
the stacking fault energy decreases with the increase of Si content. When the content of Mn exceeds 13%, the increase of
Si decreases the stacking fault energy in steel. The tensile strength, yield strength and elongation of the tested steel are
928 MPa, 450 MPa and 28.6%, respectively, and the impact toughness is 156 J/cm’. A large amount of -martensite is
produced in the test steel during deformation, which makes it have high work hardening ability.
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Fig.2 Microstructure of the experiment steel before and after tensile test
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Tab.1 Mechanical properties of the experiment steel
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Fig.4 The engineering stress-strain curve and work hardening rate-true strain curve of the experimental test
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Fig.5 The tensile fracture morphology of the experimental test
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