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Effects of B and Si Additions on the DOs=B2 Transition Temperature,
Microstructure and Corrosion Behavior of Fe-25at%Al Alloys

Dap-Chun Choi*, Keum-Yeon Hwang™

Abstract

The effects of B additions, alone or in combination with Si, on the microstructure, DOs=B2 tran-
sition temperature(T:) and corrosion behavior of Fe-25at% Al alloys were investigated.

The raw materials were arc-melted in vacuum and then subjected to the following heat treatments
to maximize the DOs order : homogenized at 1000°C for 48hrs, slowly cooled to 500°C, and held at that

temperature for 24 hours,

Results showed that the B addition to Fe-25at%Al alloys does indeed refine the grain and change
from intergranular to transgranular fracture mode at room temperature, indicating a strengthening of

grain boundaries.

The Fe-25at% Al-1at% B-3at% Si alloy showed the highest T<(AT.=150°C) in this work. However,
the effectiveness of Si in raising Tc decreased with more than 5at% Si additions combined with B.

Since the preferential corrosion occurs at the precipitates, the corrosion resistance decreased due to:

the increased amount of precipitates with alloying additions,
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Change in the SEM micrographs
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Table 3. The comparison of the chemical com-
positions in the bulk, precipitates(ppt)
and matrix for the alloys.

Composition, wt%
Alloy :
Fe Al B Si
Bulk 88.66 13.34
1 | Matrix | 71.25 28.75
ppt 83.77 16.23
Bulk 82.92 16.84 0.24
2 | Matrix | 71.82 28.18
ppt 88.01 11.99
Bulk 82.65 15.38 0.15 1.82
3 | Matrix | 63.74 27.32 8.94
ppt 93.42 5.9 0.69
Bulk 80.37 16.41 0.16 3.06
4 | Matrix { 60.12 26.39 13.49
ppt 84.27 13.16 2.97
Bulk 80.49 15.16 0.13 4.22
5 | Matrix | 54.77 25.74 19.49
ppt 89.94 8.95 1.11
Bulk 78.73 15.58 0.22 5.47
6 | Matrix | 51.94 24.11 23.92
ppt 87.48 9.51 3.01
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