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Abstract Plastic behavior of two-phase intermetallic compounds based on L1,-type (Al, Cr)sTi was in-
vestigated using compression test at R.T. and 77K. L1, single phase alloys and two-phase alloys consist-
ing of mainly L1, phase and a few or 20% second phases were selected from Al-Ti-Cr phase diagram.
In general, compared with 1.1, single phase, two-phase alloys consisting of 20% second phase showed
relatively high yield strength and poor ductility. Among the alloys, however, Al-21Ti-23Cr alloy consist-
ing of 20% Cr.Al phase showed available ductility as well as high yield strength. Plastic behavior of L1,
single phase alloys and two-phase alloys consisting of a few% Cr;Al was also investigated.
Homogenization of arc melted ingots substantially reduced the amount of second phases but introduced
extensive pore. When Cr content increased in L1, single phase alloys after the homogenization, the vol-
ume fraction of pore in the alloys decreased, and no residual pore was observed in two-phase alloys con-
sisting of a few% Cr.Al phase. Environmental effect on the ductility of the alloys was investigated using
compression test at different strain rates(1.2x107*/s and 1.2x107%/s). Environmental embrittlement
was least significant in Al-25Ti-10Cr alloy consisting of L1, single phase among the alloys tested in this
study. However, based on the combined estimation of the pore formation, environmental embrittlement
and ingot cast structure, Al-21Ti-23Cr alloy consisting of 20% Cr;Al as the second phase is expected to

show the best tensile elongation behavior.
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Fig. 1. Aluminum-rich corner of the isothermal
section of Al-Ti-Cr system at 1423K. Closed cir-
cles represent the alloy compositions consisting of
20% second phases and open circles the alloy com-
positions of Al-25Ti-xCr(x=8, 10, 14 and 15).
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Table 1. Second phases in Al-Ti-Cr alloys at
1423K.

Alloy composition Second phasel Structure [Pearson’s symbol
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Fig. 2. Stress-strain curves of Al-Ti-Cr alloys consisting of 20% second phases.

‘“\"‘ - . ol dt A 24E0] yRE i@ o
L. gaamamela AR el gete] porer}
AAgso] ok 1ejvh, Fig. 40 YERd vhed
o], Al-25Ti-8Cr ¥ Al-25Ti-10Cre] LL%
Ao A Cro <ol Z7d4E w3
e Fo AAHE AEUH9 poreo]
ol on, Cre) o] ¢& Friste A 2
Aol d ME&EEE Al-25Ti-14Cr# Al-25Ti
-15Cr&tE Al A S| pore’t Ao A
Hale Aoz #EHA

Fig 5¢ Fig 491 Dlxﬂzq% v g

aadon e Aslth 9%
.

Fol ZrHES
.

= = T AT

o AEFLEE 7ML Y] g LH/}L}C

AR, ol Aol LLE 3UA Al-Ti-X§t2

g FHA s A0 FY sl o)

a9 stAE, LLPAFFE & Crel %o
Fig. 3. Optical micrographs of Al-25Ti-10Cr alloys B AlF25Ti-10Crgkw o] Al-25Ti-8Crita 1.
:{(a) as-cast and (b) homogenized at 1423K for o B8 AL FEAANES YEUI e
48h. o, olghE R AAAx LroiE Al

25Ti-10Cro] Al-25Ti-8Crita R o 98le o



S Ees =] AM4W@ A85 (1994)

910

Fig. 4. Scanning electron micrographs of Al-25Ti-xCr alloys homogenized at 1423K for 48h: (a) Al-25Ti-

8Cr, (b) Al-25Ti-10Cr, (c¢) Al-25Ti-14Cr and (d) Al-25Ti-15Cr
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Fig. 5. Stress-strain curves of Al-25Ti-xCr alloys(x=38, 10, 14 and 15).
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Fig. 6. Stress-strain curves of (a) Al-25Ti-10Cr, (b) Al-25Ti-15Cr, (c) Al-23Ti-15Cr and (d) A1-21Ti-23Cr
alloys tested at strain rates of 1.2 x107%/s and 1.2 x 10"%/s.
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