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Abstract The Al-Cr-Zr composite metal powders were prepared by mechanical alloving and consolidated by vacuum
hot pressing. The microstructural characteristics and the thermal stability of the MA Al-Cr-Zr alloys were evaluated
by means of microhardness measurement, XRD and TEM in order to develop high temperature, high strength
aluminum alloys. The mechanical alloying was conducted in attritor with 300rpm for 20 hours. The density of the vac-
uum hot pressed Al-Cr-Zr alloy reached at 97% of theoretical one. After exposing at 300°C for 100 hours, there is
almost no variation in hardness change of the MA alloys. Even after exposing at 5G0°C for 100 hours, the hardness of
the alloy was decreased within 8 % of the initial value. The fine stable Al:Zr and Al:Cry intermetallics were formed at
the stage of consolidation and heat treatment in aluminum matrix. The good thermal stability of the MA Al-Cr-Zr
alloy can be attributed to the role of the dispersoids, inhibiting grain growth of nanocrystalline, and the final grain size

after heat treatment was less than 150nm.
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Fig. 1. Schematic diagram of vacuum hot pressing procedure.
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Table 1. Effect of VHP Processing Variables on
Microhrdness of Al-Cr-Zr alloys.
VHP Pressure 400 MPa
Temp. (C) 450 500 550
Microhardness
204 2
(kg/mm?) 20 199
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Fig. 3. Microvickers hardness of VHPed specimen after expos-
ing at 300T.
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Fig. 4, Microvickers hardness of VHPed specimen after expos-
ing at 500T.
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Fig. 5. X-ray diffraction patterns of Al-6wt.%Cr-3wt.%Zr
alloys ; (a) as milled state, VHPed at 450°C and heat treatment
for 100 h at (b) 300C and (¢) 500TC.
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Fig. 6. Transmission electron micrographs of VHPed Al-6wt.%Cr-3wt.%Zr alloys ; (a) bright field image of VHPed specimen,
(b) SAD pattern of (a), (¢) bright field image of specimen heat treated for 100 h at 500 and (d) SAD pattern of (c).
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Table 2. Microhardness and Grain Sizes of Al-Cr-Zr Alloys Produced by Rapid Solidification Process and Mechanical

Alloying Process.
Microhardness(kg/mm?)
Process Composition (Exposing time) Grain | Inter- Dispersoid Ref
i . i ) .
Type (wt.%) as_ con 3000 400C 500C SiZe | metallics| Size
solidated
Al-6Cr-37r 204 200(100h) - 190(100h) ALCr present
MA Al-45Cr-4.57r 202 | 199(100h} - |188(100n)| 150nm" A‘l“zr’ ~50nm | T
Al-3Cr-6Zr 199 196(100h} - 185(100h) ¥ Y
LsCra
Al-5Cr-27r % 1477 |137(100n)| - e - (1
AlZr
Al-3.3Cr-0.7 * AlCre
- - 0. - 4
7r-0.7Mn 140 120(10h) J¢m AlZr (4)
RSP AlZr
Al-35Cr-157r - - - - 1~5m" | 50nm” | (18)
Al','cl'
. AlZr 30~
Al-1.13Cr-1.82V - - - - 1~2m ALV A0nm® (19)

1) after heat treatment at 500°C for 100 h
2) after heat treatment at 350°C for 100 h
3) after heat treatment at 430°C for 1 h
4) after heat treatment at 500C for 206 h
% as—consolidated
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