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Abstract Two-phase Al-21Ti-23Cr alloy containing 20 vol.% Cr.Al as a second phase in the L1, matrix is located in
the two-phase region of the Al- Ti~Cr phase diagram at 1150°C, while in the three-phase region at 1000°C. Based on
this result, the mechanical properties of the Al-21Ti-23Cr alloy were enhanced through the refined precipitation of
the third phase in the L1, matrix by aging the alloy below 1000°C. It was observed that a several /m of the third phase
precipitated in the L1, matrix through aging at 800°C and 1000°C, but the precipitation was not observed below 600°C.
Furthermore, the third phase was more finely precipitated at 800°C than at 1000°C. Although the third phase precipi-
tated at 800°C and at 1000°C, the compressive yield strength increased rapidly at 800°C only. This is probably attributa-
ble to the refined precipitation of the third phase in the L1, matrix. It is expected that the precipitation of the third
phase, which was confirmed to be the TiAlICr phase, improves the mechanical properties by preventing crack propaga-
tion in the L1, matrix.
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Fig. 1. (a) Aluminum-rich corner of the isothermal section in the Al-Ti-Cr system at 1150°C. Solid circles represent the alloy
compositons consisting of 20% second phases and open circle the alloy composition of Al-25Ti- 10Cr. (b) Compressive stress-strain

curves of L1, single phase alloy and two- phase alloy consisting of 20% second phases.”
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Fig. 2. Aluminum-rich corner of the isothermal section in the Al-Ti-Cr system at (a) 1000°C and (b) 1150°C."
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Fig. 3. SEM images of Al-21Ti-23Cr alloy (a) homogenized at 1150°C for 48h and aged at (b) 600°C,
(c) 800°C and (d) 1000°C for 24h after homogenization.

Fig. 4. SEM images of matrix in Al-21Ti-23Cr alloy (a) homogenized at 1150°C for 48h and aged at (b) 600C,
(c) 800°C and (d) 1000°C for 24h after homogenization.
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Table 1. Quantitative EDS results on Al-21Ti~23Cr alloy
aged at 800C and 1000C for 24h.

Chemical composition(at.%)

Phase
Al Ti Cr
Matrix 63 24 13
Second phase 39 7 54

Third phase 36 30 34
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Fig. 5. Variations in compressive yield strength and strain to
failure of Al-21Ti-23Cr alloy after aging at various tempera-
tures for 24h.
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