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Table 1 Chemical composition of the thermite (/%)

Thermite No. CrO;  Cr;0; Al NiO Fe,03
1 1462 919 29.03 1277 34.38
2 1438 9.04 30.21 1256 33.81
3 1415 889 3135 1235 33.26
4 1392 875 3245 1215 32.73
5 13.70 861 3352 1196 3221
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Fig.1 Schematic representation of the thermit reaction process
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3NiO+2A1=3Ni+AlLOs, AH,e5=—928 kJ (4
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Fig.2 Microstructure of the sample with 29.03% Al
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Fig.3 XRD pattern of the sample with 29.03% Al
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Fig.4 TEM micrographs and selected area electron diffraction patterns of NiAl phases inside the grain (a), and

near the grain boundary (b), selected area electron diffraction patterns of matrix and NiAl (c), and HERM

image of the matrix and NiAl (d)
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Table 2 EDS results of the matrix

Element Fe Ni Cr Al

at% 51.18 11.78 34.23 2.81
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Fig.5 Microstructure of the sample with 30.21% Al
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Fig.6 Microstructure of the sample with 31.35% Al
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Fig.7 Microstructure of the sample with 32.45% Al
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Fig.8 Microstructure of the sample with 33.52% Al: (a) at high
magnification near the grain boundary, (b) at high
magnification inside the grain, and (c) at low

magnification
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Fig.9 XRD patterns of the samples synthesized from the

thermites containing various Al content
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Influence of Al Content on the Microstructure of FeNiCrAlIl/NiAl Alloy
Prepared by Thermite Reaction

Xi Wenjun, Wei Ran, Wang Haijing, Li Shujie
(Beihang University, Beijing 100191, China)

Abstract: The influence of Al content on the microstructure of FeNiCrAl/NiAl composite prepared by thermite reaction was studied. The
results show that the NiAl intermetallic compound and the FeNiCrAl present different microstructures morphologies with increasing of Al
content. When the Al content is low, NiAl phase exists as particulate inside the grains, and as lath structure in the grain boundary. With the
increase of Al content, the intertexture structure first appearing near the grain boundary extends into the grains. Finally a consistent
intertexture structure is formed. However, with the further increase of Al content, the size of intertexture structure decreases and even
disappears inside the grains. The reason of these microstructure morphology changes was discussed.
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