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An investigation was conducted both on an effect of cooling rate on the solidification
structures of Al-3~-11% Cr alloys and on the mechanical properties, The results ebtained
were as follows: 1) Primarily crystallized Imtermetallic compounds in the higher concentrated
ALCr alloys could be refined markedly by mcreasing cooling rate above about 800°C/sec and
also the addition of the chemically active elements such as Li, Na, K, Be, Mg, and Ca into
the molten alloys improved the distribution of these primaries. 2) It was shown that the
supercooling of the solidification temperature of the primary crystals could be Bnearly related
to a logarithmic scale of cooling rate. 3) Mechanical properties such as Vickers hardness, 0. 2%
yield strength and tensile strength of the Al-Cr alloys, which were obtained by means of
squeezing a droplet between parallel counterrotating rollers at 700rpm. were improved with
increasing Cr content, but the rates of strengthening with Cr content were somewhat lower than
those of the supersaturated solid solutions containing Cr upto 3%. The dependence of the tensile
strength on temperature, ranging R. T. to 200°C, was less in the alloys with the closely
distributed finer compounds and a high heat resistance was shown.
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Fig. 1 Apparatus for rapid solidification by direct
rolling a droplet: a-argon gas, b-crucible
holder with water jacket, c-graphite crucible,
d-electric resistance furnace, e-nozzle, f-ra-
diation shield, g-roller, h-sample.
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Fig. 2 Phase diagramof Al-Cr alloy
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Photo. 1 Changes in the microstructures of Al-5%Cr (d~f) and Al-11% Cr (a~c) alloys by cooling
rate (p): p=200°C/sec, QXA (a); 500°C/sec, O(b); 800°C/sec, @(c); 200°C/sec, O (d);

500°C/sec, O (e); and 1000°C/sec, @ X (f).
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Photo. 2 Photomicrostructure of Al-119 Cr alloys
solidified at cooling rate of ~.200°C/sec,

showing # and 5 phases.
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2.15 2.15 2.156 — 2.15 | 621,604
2.13 2.14 - 2.12 2.14 | 530
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Fig. 3 Effect of cooling rate on the difference be-
tween liquidus and L+6=a peritectic temper-
ature of Al-10%Cr and 2%Cr alloys.
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Graphical representation of the variation of
shape of the intermetallic compounds in Al-Cr
alloys with cooling rate and Cr content. @:
fine particle, A: thin dendrite, X:
crystal, (): massive equi-axed crystal, A:

prolonged prismetic crystal.
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Photo. 3 Effect of the additional elemenis of Mg (a~c) ‘and Li (d~f) on the microstructures of Al- .

109 Cr alloys: cooling rate: 200°C/sec,
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Photo. 4 Scanning electron micrographs of deeply
etched Al-11%Cr alloys. (a) Al-11%Cr
alloy, (b) Al-10%Cr-0.5%Mg alloy, (c)
Al-10%Cr alloy added Na(l1%).
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