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Martensitic Transformation in SUS304 Steels with the Same Ni Equivalent
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The behavior of martensitic transformation due to
plastic deformation at room temperature was
investigated in SUS304 austenitic stainless steels with
the same nickel equivalent. The absolute volume of the
martensitic phase was obtained by saturation
magnetization. We discuss the shapes of the martensitic
phase caused by different values of coercive force.
Martensitic transformation depends on the applied
stress but is independent of nickel content with same
nickel equivalent. We investigated applications to
nondestructive testing on the basis of the present study.
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Fig. 1 Temperature dependence of free energies of y and
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Table 1 Chemical composition and nickel equivalent of
SUS304 stainless steels.

Sample Chemical composition (wt.%) Nickel
name| C Si {Mn| P S Cr | Ni |equivalent
Standard|0.053] 0.51 | 1.66 | 0.024 | 0.0009| 18.4 | 9.2 11.62
High Ni | 0.022] 0.48 | 1.65 [ 0.025]0.0009| 18.4110.1] 11.59
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Unit: mm
Thickness: 2 mm
Fig. 2 Sample shape and size (A) for tensile testing, (B) for
transmission electron microscope observation, and (C) for
magnetic measurement.
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Fig. 3 Stress-strain curves of SUS304 stainless steels.
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Fig. 4 Transmission electron microscope graphs of
SUS304 stainless steel: (a) bright field image, (b)
diffraction pattern, and {c) dark field image.
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Fig. 5 Magnetization curves of SUS304 stainless steel.
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Fig. 6 Volume fraction of martensitic phase versus
nominal stress of SUS304 stainless steel.
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Fig. 7 Hysteresis curves of SUS304 stainless steel: (a)
direction of magnetic field is parallel to tensile axis, and
(b) direction of magnetic field is perpendicular to tensile
axis.
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Fig. 8 Coercive force versus nominal stress of SUS304
stainless steel: (a) direction of magnetic field is parallel
to tensile axis, and (b) direction of magnetic field is
perpendicular to tensile axis.
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Fig. 9 Domain wall movement is placed under restraint
at both ends, A and B, according to Kerstenl?.
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Fig. 10 Domain wall is placed under restraint at both
ends by martensitic phase: (a) with low deformation,
and (b) with high deformation.
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