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Effect of Magnetic Field on Martensitic Transformation in Some Ferrous Alloys

Tomoyuki KAKESHITA and Takashi FUKUDA

Synopsis : Magnetic field is one of external fields affecting martensitic transformations. In this paper, we review the change in transformation tempera-
ture and morphology by the application of magnetic field in some ferrous alloys with different magnetic properties, and explain their behav-
ior thermodynamically. Besides, the magnetic field-induced strain in some ferromagnetic shape memory alloys is presented briefly. Moreover,

kinetics of both isothermal and athermal martensitic transformations is explained based on a phenomenological theory.
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Fig. 1. Schematic illustration showing Gibbs free energy
of the parent phase G and that of the martensite

phase G™.
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Fig. 2. Magnetization curves of Invar Fe—31.7 at%Ni alloy
(a), non-Invar Fe—24.7Ni-1.8C alloy (b), and non-
Invar Fe-3.9Mn-5.0C alloys.
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Fig. 3. Relation between AM, and critical magnetic field.
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Fig. 4. Temperature dependence of magnetic susceptibility
of an Fe—8.0Mn—4.5C alloy.
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hydrostatic pressure.
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Fig. 22. TTT diagrams of the isothrmal martensitic trans-
formation in an Fe-24.9Ni-3.9Mn (mass%) alloy
under static magnetic fields, and the dotted lines
represent the calculated 777 diagram.
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Fig. 23. TTT diagrams of the isothrmal martensitic trans-
formation in an Fe-24.9Ni-3.9Mn (mass%) alloy
under hydrostatic pressures, and the dotted lines
represent the calculated 777 diagram.
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