KB 0 S ke S0P 2E s No. 5. 1992 27
BUniEEE L 72 Al-8Fe-2ZrA &0 S 12 B LI3Y
it FIUE D
The Effect of Rare Earth Metals on the Hardness
of Rapid Solidified Al-8Fe-2Zr Alloy
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Hirovuki Kaneda Toshivuki Uenova Toshiviki Fujii
Al 8Fe-2Zr-2RE and Al-8Fe 27r 5RE allovs (RE:Gd. Er and Nd) were produced in the form
of ribbon by rapid solidification processing. The room tempereture hardness of the Al-Fe-Zr-RE
annealed at the temperature below 4507 is much higher than that of the Al-8Fe-2Zr alloy. By the
rare carth additions the supersaturated solid solution of the Al-Fe-Zr-RE alloy could be easily
produced and consequently the microstructure of the alloys could be refined further. It has been
found that Al-Fe-Zr-RE alloys anncaled at 600°C have three different tvpes of the dispersoid ; a
ternary phase of Al-Fe RE and the intermetallic compounds of Al-Fe and Al-Zr. Particle size
distributions  for Al-Fe 7Zr RE alloys indicated that coarsening rate of the dispersoid of
Al Fe RE was lower than that of the intermetallic compound of Al-Fe.
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Compositions of alloys investigated

a5 Mot # (wt%)

Fe | Zr | Gd | Er | Nd | Al
41 |Al-8Fe-2Zr 9.012.0| — | — | = |Bal
42 |Al-8Fe-2Zr-2Gd | 7.8 | 1.6 | 1.9 | — | — | Bal
A 43 |Al-8Fe-2Zr-5Gd {8.4(1.9]5.1 — | — | Bal
A&4 |Al-8Fe-2Zr-2Er {8.5(1.8| — |3.1| — |Bal
45 |Al-8Fe-2Zr-5Er {8.111.6| — |4.71 — |Bal
4 %6 |Al-8Fe-2Zr-2Nd | 8.0 | 2.0 — | — |2.3]|Bal
{>%7 |Al-8Fe-2Zr-5Nd [ 8.0 1.7| — | — |5.0] Bal
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Schematic drawing of the single roller apparatus
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The variation of cooling rate with the roller surface

velocity
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The variation of the hardness of the alloy 1, alloy 2 and

allov 3 with annealing temperatures
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The variation of the hardness ol the u]lo_v 4, allov 5 with

annealing temperatures
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The variation of the hardness of the alloy 6 and alloy 7

with annealing temperatures
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ANNEALED AT 300°C
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Micrographs of the alloy 2 as rapid quenched and

annealed at 300, 350, 400 and 600°C for 1 hour
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5% f at % at % at % |t %
600C > 1 h 91.74 1.92 5.86 0.94
600 %18 h 88.27 3.83 7.58 0.32
600T % 4 d 87.93 3.36 8.31 0.42
600°C X 10 d 86.00 4.60 8.70 | 0.70
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tH % at % at % at % at %
600C X1 h 90.68 0.62 8.09 0.61
600C %18 h 85.75 0.42 13423 0.62
600 % 4 d 85.72 0.53 13.12 0.64
600C x10d 88.12 0.44 11.00 0.43
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& A at % at % at % at %
600T X 4 d 92.82 0.95 3.81 ‘ 2.42
2k A

: Al Gd Fe Zr

He &

it 5 & f at % at % at % at %
G00C X 1 h 92.67 0.54 6.30 0.48
600°C %18 h 95.49 1.04 3.00 0.47
600°C % 4 d 94,77 0.61 4.02 0.61
600°C X 10d 96,37 0.48 2.64 0.51
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The particle size distribution for the alloy 2 annealed at
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