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of annealed Fe-Si-B-C amorphous ribbons
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The magnetic properties of a ferromagnetic material deeply depend on its domain structure. In this work, domain structures were
observed by Lorentz microscopy in transmission electron microscopy. A systematic study of the evolution of the domain structure in Fe-
Si-B-C amorphous ribbons after thermal annealing treatments is presented, correlating the results with the crystalline structure,
hysteresis curves and coercivity measurements. The size of magnetic domain significantly decreases after crystallization and the domain
wall is restricted by these a-Fe dendrites. This phenomenon is taken as the cause of raising coercivity in crystalline structure. The changes
in the 3d state occupancy of amorphous regions were investigated by EELS, which is closely related to the magnetic properties of Fe-
based alloys.
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Microstructure observation
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Curie temperature (°C) . the enhancement of saturation
magnetization is significant.

* Once the crystallization starts, the
coercivity increases.

* The optical annealing condition is
about 350~400°C, which has
enhanced saturation magnetization
and low coercivity due to its
amorphous matrix.
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Lorentz microscopy
As-spun 350°C
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The arrow indicates the direction of the magnetic
field of object lens.

The domain width is closely related to the anisotropy, The magnetic filed of objective lens is about 2T.

which influences the magnetization process.
6: domain wall width

5 =.A/K, A: exchange stiffness const

K,: magnetic anisotropy const

EELS analysis for 3d state occupancy

I°,,= 10.8(1-0.1n)
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* In Lorentz microscopy, the domain wall can be observed by
adjusting the focus condition and thus has different contrast to
distinguish.

 3d state occupancy in annealed ribbon
shows a similar changes with

750 magnetic properties.
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