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Abstract

To improve the ductility of (Al+12.5%Cu)sZr intermetallics, which are the potential high temperature

structural materials, the mechanical alloying behavior, the effect of pressure and temperature on the L1, phase forma-
tion and the behavior of the cold isostatic press and sintering were investigated. However mechanically alloyed Al:Zr
alloy have been known to have high mechanical strength even at high temperature, its workability was poor. A meth-
od of solution is refined grain size and phase transformation from DOz to L1, L1, structure (Al+12.5%Cu)sZr with
nanocrystalline microstructure intermetallic powders where were prepared by mechanical alloying of elemental pow-
ders. Grain sizes of the as milled powders were less than 10nm (from transmission electron microscopy, TEM). Ther-
mal analyses showed that L1, structure was stable up to 800°C for Lhour (Al+ 12.5%Cu)sZr. (Al+ 12.5%Cu)sZr has been
consolidated by cold isostatic pressing (CIP 138, 207, 276, 414MPa) at room temperature and subsequent heat treat-
ment at high temperatures where L1, structure was stable under vacuum atmosphere. The results showed that 94.2%
density of L1, compacts was obtained for the (Al+ 12.5%Cu)sZr by sintering at 800°C for 1hour (under CIPed 207MPa).

This compact of the grain size was 40nm.
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Fig. 1. XRD phase analysis for (Al+ 12.5at%Cu);Zr MA powder
after various milling time.
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Fig. 2. SEM micrographs of (Al+ 12.5at%Cu):Zr MA powder after various milling time.
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Fig. 3. DTA curve of (Al+12.5%Cu)sZr powder planetary ball
milled for 6hrs.
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Fig. 4. TTT diagram of the ternary (Al+ 12.5%Cu),Zr interme-
tallic compound powder.
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Fig. 5. XRD patterns of (Al+12.5%Cu)Zr intermetallic com-

pounds under 800T at various CIPed pressures.
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Fig. 6. XRD patterns of (Al+12.5%Cu):Zr intermetallic com-

pounds under 207MPa at various temperatures.
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Fig. 7. Grain size variations of lhour sintered {(Al+12.5%Cu)sZr
as a function of sintering temperature.
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Fig. 8. Relative density of (Al+12.5%Cu)iZr compacts by
CIPed at various consolidation pressure and smtered at various
temperatures for 1 hour.
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Fig. 9. SEM images of (Al+ 12.5%Cu):Zr intermetallic compound under 207MPa at various tempera-
tures. (a) room temperature, (b) 700C, (c) 800C, (d) 900C.
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Fig. 10. SEM images of (Al+ 12.5%Cu);Zr intermetallic compound at 800 under various CIPed pres-

sures. (a) 138MPa, (b) 207MPa, (c) 276MPa.
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Fig. 11. TEM micrograph of (Al+12.5%Cu)Zr powder at room
temperature.
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Fig. 12. TEM micrograph of L1, (Al+12.5%Cu)sZr under 207MPa for lhr sintering at 800T.

(a) bright field image, (b) SAD patterns.
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