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A Study on Annealing of Fe-Si-B-Ni Amorphous Alloy
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Abstract A Fe-Si-B-Ni amorphous alloy manufactured by one roll melt-spinning method showed the
crystallization temperature difference of a maximum 10°C according to each lot. This temperature difference
had a considerable influence on the annealing process to be conducted for obtaining the proper inductance of
the alloy. The proper annealing temperature of the alloy was 480°C and the annealing time increased as the
crystallization temperature increased. The activation energy measured by Kissinger method increased as the
crystallization temperature increased. Therefore, the annealing process must be adjusted by the crystallization

temperature difference of the amorphous alloy.
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Table 1. The crystallization temperature of Fe-Si-B-Ni
amorphous ribbons according to lot.

Lot No. T, (°O)
1 530.78
2 536.98
3 540.61
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Fig. 1. X-ray diffraction pattern of Fe-Si-B-Ni amorphous alloy
annealed at 430°C.
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Fig. 2. Effect of annealing temperature of Fe-S8i-B-Ni

amorphous ribbon of T,= 530.78°C on inductance,
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Fig. 3. Effect of annealing temperature of Fe-8i-B-Ni
amorphous ribbon of T,=536.98°C on inductance.
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Fig. 4. Effect of annealing temperature of Fe-Si-B-Ni
amorphous ribbon of T, =540.61°C on inductance.
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Fig. 5. Effect of the crystallization temperature of Fe-Si-B-Ni
amorphous ribbon annealed at 480°C on annealing time.
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Fig. 6. DSC curves of lot 1 sample for various heating rates.
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Table 2. Effect of heating rate on the crystallization
temperature of Fe-Si-B-Ni amorphous ribbons.

Heating Rate

Lot No. (°C/min) Ty CO)
10 530.78
| 20 542.26
30 548.55
40 554.16
10 536.98
) 20 547.45
30 554.36
40 558.78
10 540.61
3 20 551.29
30 558.19
40 562.77
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Fig. 7. Variation of the crystallization activation energy
according to the crystallization temperature of Fe-Si-B-Ni
amorphous ribbon.
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