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Effects of Mechanical Alloying on the Structure of
Rapid Solidified Al—(1, 3, 5)Cr Alloys
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Dept of Metallurgical Engineering, Hong-lk University

ABSTRACT

Rapid solidified splats Al-(1, 3, 5Cr) Alloys were produced by atomization—splat quenching method. Ef-
fects of mechanical alloying on the structure and mechcanical properties of rapidly solidified Al-(1, 3, 5)Cr
alloys were studied. Degree of mechanical alioying of Al-(1, 3, 5)Cr alloys can be determined by observing the
microstructural refinement, microhardness and microstructure of Al-(1, 3, 5)Cr splats during processing.

In the initial stage of mechanical alloying of the Al-(1, 3, 5)Cr splats fracturing of the grain boundaries
occured first, followed after fracturing of zone A regions. Saturation hardness of Al-(1, 3, 5)Cr alloys in-

creased proportionally with increasing concentration of the solute (Cr). Age hardening was not observed in

these alloys.

Decomposition temperature of Al-1Cr splats after mechanical alloying was higher than that of Al-5Cr
splats. The density of Al, Cr precipitates increased proportionally with increasing chromium content, as a
result, there was a transition to finely and spherically dispersed phase after mechanical alloying.
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Table. 1. Chemical composition of mechanically
alloyed Al~(1, 3, 5)Cr Splats.

Elements
No.
S-1 0.92 (0.004(0.41 [0.065|0.003{0.15 | bal
S-2 2.9510.003]0.47 {0.072]|0.004|0.15{ ~
S-3 4.98 (0.005(0.44 {0.068(0.003]0.14| ~

Cr | Mn | Fe| Si | Cn | Zn | Al
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Fig.l. Scanning electron micrograph of fracture
structure of Al-5Cr Splats.
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Fig.2 Scanning electron micrograph partly welded
structure of Al-5Cr Splats.
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Fig.3. Scanning electron micrograph of parallel
lamellae structure of Al-5Cr Splats.
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Fig.4. Microhardness changes as function of M/A
processing time for Al-Cr Splats
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Fig.5. Microhardness changes as a function of
temperature in Al-Cr Splats after 120min.
of M/A processing and isochronally aged
for 1 hour.
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Fig.6. Lattice parameter changes as a function of
temperature in Al-Cr Splats after 200min.
of M/A processing and isochronally aged
for 1 hour.
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Fig.7. The two typical zone of eched R.S.P. splat
A : no response to etching
B : response to etching
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Fig.8. Scanning electron micrograph of the cellular
dendrite in Al-5Cr Splats

Fig.9. Scanning electron micrograph of the cellular
dendrite in Al-5Cr Splats after 30min. M/A
processing
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Fig.10. Scanning electron micrograph of the

elongated dendrite in Al-5Cr Splats after
30min. M/A processing
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Fig.11. Transmission electron micrograph ofdecomposed phase in Al-5Cr Splats

isochronally aged for 1 hour (a) 400°C (b) 450°C (c) 500°C (d) 600°C (e) electron
diffraction pattern of Al,Crphase
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Fig.12. Transmission electron micrograph of decomposed phase in Al-5Cr Splats after
90min. of processing and isochronally agedfor 1 hour (a) 350°C (b) 400°C (c) 450C

(d) 500°C (e) 600C
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