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ABSTRACT

The main purpose of this paper was to investigate the change of rapidly solidified micros-

tructures and dispersoid behavior according to heat-treatment in the Al-Fe-V-Si-(Mn) alloys.

It was found that (111) preferred orientation identified by X-ray diffraction and fine subgrain/

large grain were observed in the rapidly solidified Al-Fe-V-Si-(Mn) alloys. Cell boundary of

the zone A was composed of the microcrystalline, whereas that of the zone B was amorphous.
Decomposition of the Al-Fe-V-Si-(Mn) alloys occurred at about 300°C. These alloys exhibited
excellent thermal stability at the elevated temperature. Microstructure of the zone B was more

stable than that of the zone A. The spherical dispersoid and 5-fold symmetry phase was also

more thermally stable than the amorphous structure of cell boundary.
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Table 1. Chemical composition of the alloys
Fe \% Si Mn Al
No. 1 7.44 0.50 2.04 — bal.

No. 2 5.45 0.88 2.40 0.24 bal.
No. 3 8.66 1.54 2.07 2.00 bal.
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Table 2. EDS data of zone A and zone B in the No. 1 alloy
cell int cell boun.
zone A zone B of zone B of zone B
Al 86.47 87.03 87.67 87.54 87.20 86.99 98.73 99.16 57.34 56.27
\% 0.36 0.33 0.22 0.28 0.39 0.33 0.40 0.23 0.25 0.61
Si 1.69 1.36 1.71 1.55 1.88 1.36 0.03 0.25 5.35 5.55
Fe 11.39 11.25 10.40 10.52 10.38 11.23 0.83 0.86 37.60 37.57
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Table 3. EDS data of zone A and zone B in the No. 2 alloy
cell int cell boun.
zone A zone B of zone B of zone B
‘Al 90.51 90.68  90.74 91.00 91.10 92.12 96.91 98.33 81.08 78.47
Si 1.75 1.68 1.51 1.22 1.52 1.44 0.89 0.45 3.15 2.52
\4 0.92 0.93 0.83 0.91 0.65 0.77 0.30 0.56 0.69 1.40
Mn 0.05 0.20 0.24 0.26 0.21 0.30 0.69 0.10 0.45 1.49
Fe 6.77 6.51 6.68 6.61 6.51 5.37 1.22 0.76 14.62 16.11
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Table 4. EDS data of the amorphous and 5-fold sym-

metry phase in the No. 3 alloy

Al Si v Mn Fe

63.78 4.71 3.99 4.07 23.45
60.62 1.56 8.49 8.34 20.98

71.74 13.01 1.77 0.05 13.24
84.65 4.01 3.74 0.48 8.07

5-fold symmetry phase

amorphous phase
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FIGURE LEGENDS

Fig. 1. X-ray diffraction profiles of the alloys

Transmission electron micrographs of the as-quenched No. 1 alloy

(a) microstructure of fine subgrain and large grain

(b) continuous solidification between zone A and zone B

Fig. 3. Transmission electron micrographs of the as-quenched No. 1 alloy
(@), (b) zone A (c), (d) zone B
Fig. 4. Transmission electron micrographs of the as-quenched No. 2 alloy
(@), (b) zone A (c), (d) zone B
Fig. 5. Transmission electron micrographs of the as-quenched No. 3 alloy
(a) bright field image (b} SADP of (a)
Fig. 6. Microstructural change of the No. 1 alloy after 1 hour aging at various temperatures
(a) zone A at 275C ’ (b) zone B at 275C
(c) bright field image at 350°C (d) dark field image at 350°C
(e) zone A at 430°C (f) zone B at 430°C
(g) dispersoids at 550°C (h) SADP of Ali(Fe, V),Si
Fig. 7. Microstructural change of the No. 2 alloy after 1 hour aging at various temperatures

(a) zone A at 250°C
(c) zone A at 450°C
(e) dispersoids at 550°C

(b) zone A at 350°C
(d) zone B at 450°C
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Fig. 8. Microstructural change of the No. 3 alloy after 1 hour aging at various temperatures

(a) bright field image at 250°C (b) bright field image at 300°C
(c} bright field image at 400C
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