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STUDY OF CERTAIN ALUMINIUM-CHROMIUM ALLOYS.
By Soji Hori.

SYNOPSIS: —The phase boundaries in the equilibrium diagram of aluminium and chromium
alloys, containing up to about 50% of chromium, have been determined by the thermal, fusion, and
microscopic analysis between 450° and 1,100°C.

Three peritectic reactions were ascertained to take place at 1,018° 803°, and 660°C., where two
chemical compounds, having the compositions of ALCr and ALCr, and a solid solution are formed,
respectively. . B .

v The limit of solid solubility of chromium in aluminium at 640°C. was found to be between 067
"~ and 0'80%, and the value is constant as the temperature falls down to 470°C:

.Rolled sheets of the alloys, containing up to 1'6% of chromium, were suybjected to mechanical
and corrosion tests after heat-treatments. The tensile properties slightly rise as the chromium incre-
ases. The alloy of about 07% of chromium showed remarkably higher tensile strength on the annea-
ling than those of surrounding compositions. The phenomenon was assumed to, probably, be due to
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temperature than the others.
Corrosion tests were carried out by the ““alternate wet and dry” method in the artificial sea water
for a month, and the corrosion which occured was observed by change in mnechanical properties.
The samples of about 07% of chromium, which had been annealed, were found to be exceptionally

resistant comparing those of surrounding compositions, and even better than the annealed pure alu-

- minium.

Corrosion resisting property of this alloy of‘ particular composition which has been annealed seems
worth while to be considered in connection with its abnormal high tensile strength stated above.
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1 — 660 - - — — — — _ — -
2 029 . 659 - — — — — — _ _ —
3 048 659 —_ . — — — —= — J— — —
4 0'55 — — — — — — — 658 650 1,000
5 - 059 — — - — — — '— 658 650 980
6 080 - — — — — —_ — 655 658 940
7 084 — — — - — — — 658 658 980
8- 190 — - — — — — — 656 655 930
9 264 750 — . — — — ~— — 658 650 820
10 270 760 — — — e —_ —_ 658 653 850
11 319 —_ - e — —_ — —_ 653 650 820
12 411 780 — — - — — — 657 653 700
13 589 . — — — — 835 70 10 655 650 600
14 725 — —_ — — . 840 775 10 .. 6b5 .~ 650 600
15 809 — 1,020 1,015 10 837 768 30 659 650 620
16 970 — 1,020 1,015 30 840 765 40 658 658 720
17 1060 — 1,020 1,012 . 20 835 763 30 657 658 580
18 1065 — 1,020 1,016 40 835 - 774 60 660 660 480
19 - 1300 — 1,020 1,015 35 840 771 60 661 661 520
20 1840 - 1,020 1,005 60 833 768 85 657 657 480
21 1687 — 1,020 1,013 70 830 763 90 658 658 420
22 3200 — — 1,010 100 830 772 110 656 655 100
23 4811 — — 1,017 200 835 771 20 — — —
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