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Fabrication of Nanostructured 5Cu, ;Fe, ,-Al,O, Composite by Pulsed
Current Activated Sintering from Mechanically Synthesized Powder
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Abstract Dense 5Cu,qFe,,-Al,O, composite was consolidated from mechanically synthesized powders by
pulsed current activated sintering method within 1 min. 5Cuyg¢Fe, ,-AlLO; powder was synthesized from 3CuQ
and 2FeAl using the high energy ball milling. Dense 5Cu,¢Fe, ,-Al,O, with relative density of up to 95% was pro-
duced under simultaneous application of a 80 MPa pressure and the pulsed current. Mechanical properties and
grain size of the composite were investigated.
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Fig. 1. Schematic diagram of the apparatus for pulsed
current activated sintering.
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Fig. 2. XRD patterns of raw materials and mechanically
milled powder : (a) CuO, (b) FeAl and (c) mechanically
milled powder.
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Fig. 3. SEM image and X-ray mapping of mechanically milled powders : (a) SEM image, (b) oxygen mapping, (c)

aluminum mapping, and (d) cooper mapping.
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Fig. 4. Vaniation of temperature and shrinkage displace-
ment with heating time during pulsed current activated
sintering of 5Cu, ¢Fe, ,-Al,O,.
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Fig. 5. XRD patterns of the 5Cu,¢Fe, ,-Al,O, composite
heated to 950°C.

Fig. 6. SEM image of the 5Cu,gFe,,-Al,O0, composite
heated to 950°C.
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Fig. 7. Vickers hardness indentation (a) and median
crack propagating (b) in 5Cu ¢Fe, ,-Al,0, composite.
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