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The magnetic field effect on the a—y transformation of hypoeutectoid steels (Fe-0.1wt.%C, Fe-0.23wt.%C,
and Fe-0.47wt.%C) were investigated by differential thermal analysis under high magnetic fields B up to 26 T. The
magnetic field effects for the transformation temperatures A, (a-Fe + Fe;C — a-Fe + y-Fe) and A; (a-Fe +y-Fe —
y-Fe) were different from each other. The increment of A; induced by the magnetic field was independent from the
carbon concentration. A; increased linearly for the magnetic field for B < 10 T, whereas A, increased quadratically for
B>20T. A; for Fe-0.23 wt.%C increased quadratically against B. When the magnetic field of 26 T was applied, A, and
A; for Fe-0.47wt.%C increased 35 K and 53 K, respectively. The magnetic field effects for the A; and A; are discussed
on the basis of the gain of Zeeman energy for a-Fe.
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Fig.1 Schematic phase diagram of Fe-Fe;C. ¥

Table 1 The composition of Si and Mn in the samples.

Sample Si (wt%) Mn (wt%)
Fe-0.1wt%C 0.205 0.415
Fe-0.23wt%C 0.211 0.542
Fe-0.47wt%C 0.197 0.796
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Fig.5 The enlarged view of DTA curves for Fe-0.23 wt.%C
Fig.2 DTA curves for Fe-0.1 wt.%C in magnetic fields up to around A, temperature. A; tempeature is defined by the
26 T. The vertical arrows indicate the defined A, temperatures. intersections of the base line and the tangent line of the largest
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Fig.3 DTA curves for Fe-0.23 wt.%C at 0, 5, and 10 T. The
vertical arrows indicate the defined transformation temperature  Fig.6 The enlarged view of DTA curves for Fe-0.23wt.%C
Ajand A;. around As. A; are defined by the intersections of the solid lines.

Netsu Sokutei 41 (2) 2014
45



1045 ¥ T T T I@ B
1040 | A, it
_ 1035} ,', 4
X 4
o 1030} 4
2
© 1025 i J
o)
g 1020 | « i
-
1015 - & O Fe-01wt%C |1
o10L1.7" /\ Fe-0.23wt.%C ]
$ @ Fe-0.47wt.%C
1005 1 L L 1 1
0 5 10 15 20 25 30

Magnetic field (T)

Fig.7 Magnetic field dependence of A temperatures for Fe-0.1
wt.%C, Fe-0.23 wt.%C and Fe-0.47 wt.%C. The broken line
indicates the extrapolation calculated by the least-squares
method for A temperatures using the data for B< 10 T.
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Fig.8 Magnetic field dependence of A; temperatures for
Fe-0.23 wt.%C and Fe-0.47 wt.%C.
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Fig.9 Magnetic field dependence of the calculated Zeeman
energy for a-Fe at 1000 K, 1040 K and 1200 K.
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