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ABSTRACT In this study, the etfect of the transition elements on the microstructure and mechanical pro-
pertics of rapidly solidificd Al-Mg-X alloys was investigated. As a result of the rapid solidification processing,
fine equiaxed grains with a mean diameter of 2 um were observed in these alloys. Many fine particles were
found to be distributed rather homogeneously throughout the matrix with relatively large particles occasionally at
grain boundarics. The ultimate tensile strengthe of Al-Mg-X alloys were found to decrease rather remarkably at
150 'C without the gain of the ductility at 150 C. which may result from segregation of B (AlMg,) precipitates.
Fine dimples were observed on the fracture surfaces for all alloy systems and the variation of the size and shape
of dimples was not obscrved upon alloy systems. The ductility at 530°C was found to be ~100%, suggesting
that grain boundary shiding did not contribute to ductiliy despite fine grain size stabilization. The absence of sup-
erplastic behavior may be associated with low boundary misorientation in rapidly solidified Al-Mg-X alloys.
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Fig. 1. Optical micrograph of gas atomized Al-Mg alloy
powders.

Fig. 2. Scanning electron mlcrograph of Al-Mg alloy
powders.
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Fig. 3. Optical micrographs of Al-Mg-X(X=Cr,Zr,Mn)
alloy extrudates (a) Al-Mg-Cr (b) Al-Mg-Zr (¢c) Al-Mg-
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Fig. 4. XRD analyses of Al-Mg-X(X=Cr,Zr,Mn) alloy
extrudates.
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Fig. 5. Transmission electron micrographs of Al-Mg-X(X=Cr,Zr,Mn) alloy extrudates.

(a) Al-Mg-Cr (b) Al-Mg-Zr (c) Al-Mg-Mn.
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Fig. 6. TEM micrographs showing the precipitates in the extruded Al-Mg alloys.
(a) A-Mg-Cr (b) Al-Mg-Mn.
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Table 1. Chemical composition of Al-Mg-X alloys
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Fig. 10. Fracture surfaces of Al-Mg-Cr alloys. (a) R/T
(b) 150°C.
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