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ABSTRACT The microstructure features of proeutectoid ferrite during transformation from austenite
to ferrite and the hardness of specimens heat treated at different cooling rates without and with applying
a magnetic field (12 T) in the Fe–0.76%C steel were investigated. The results showed that the angle
between the major axis of proeutectoid ferrite and the magnetic field direction increases with the cooling
rate increasing. The reason is that the diffusion is limited with the cooling rate increasing. At the same
cooling rate, the area percentage of proeutectoid ferrite in the specimen heat treated with magnetic field
is more than that in the specimen without magnetic field, and the hardness of the specimen heat treated
with magnetic field is lower. The main reason is that Fe–0.76%C steel shows more characteristics of
proeutectoid steel under magnetic field.
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Fig.1 Microstructures of 0.76%C steel heated at 807 q for 30 min at various cooling rates (0.5, 2 and

5 q/min) with and without a 12 T magnetic field, (a) 0 T, 0.5 q/min, (b) 12 T, 0.5 q/min,

(c) 0 T, 2 q/min, (d) 12 T, 2 q/min, (e) 0 T, 5 q/min, (f) 12 T, 5 q/min (the white grains

are proeutoid ferrite, the black regions are pearlite. The directions of the applied magnetic field

shows by black arrows)

r 1 =>	p=>CE>FGÆHvstuuv
@ADB@vt

Table 1 Area fraction of proeutectoid ferrite of the

specimens austenitized at 807q for 30 min

cooled at various cooling rates under 0T–

and 12T–magnetic field (%)

Cooling rate/(q/min)
Magnetic field intensity/T

0.5 2 5

0 1.459 0.64 0.324

12 6.148 3.319 2.01
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Fig.2 Hardness (HV) of the specimens austenitized

at 807 q for 30 min cooled at various cooling

rates under 0 T– and 12 T–magnetic field
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Fig.3 Mean angle between the major axis of proeu-

tectoid ferrite and magnetic field direction for

specimens austenitized at 807 q for 30 min

cooled at various cooling rates under a 12 T

magnetic field
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