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Austenite-to-Martensite Transition in Stainless Steel
Kovalev A.; Han K.; Smith J.; Suslov A. (FSU, NHMFL) and Siegrist, T. (FSU; NHMFL, Chemical & Biomedical Engineering)
Introduction

Martensitic transformations are first-order diffusionless structural phase transitions, which can be affected by an applied magnetic field.  For practical applications, the effect of the magnetic field on the martensitic transition can be of significant interest because the mechanical properties of stainless steel strongly depend on the amount of martensite phase.
Experimental


We used the newly developed X-ray diffractometer setup for the split-coil 25 T magnet [1] to study the austenite-to-martensite transition in stainless steel under applied magnetic fields. The upgraded system used a motor-controlled X-ray detector support allowing precise detector positioning close to the magnet.

We investigated the austenite-to-martensite transformation in stainless steel SS301 at 25 °C. The as-received sample was first annealed at 1050 °C for several hours to produce an almost 100% austenite state. The sample was then placed inside the magnet and the strength of the α(011) X-ray diffraction peak associated with the martensite phase was measured at several different magnetic fields, see Figure 1.
Results and Discussion


Figure 2 shows the evolution of the martensite phase by following the α(011) reflection. The onset of the austenite-to-martensite transition occurs at about 15 T at 25 °C. Figure 1 shows the zero field data taken several hours after the magnetic field exposure. This transition is irreversible and the austenite/martensite ratio does not change after removing the field.
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	Fig. 1. The phase change in the SS301 stainless steel sample in the applied magnetic field at room temperature.
	Fig. 2. The evolution of the α(011) martensite peak in the applied magnetic field. 


Conclusions

Further studies with a higher precision are required to quantify the development of the martensite phase in SS301 under magnetic field at various temperatures.
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