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Table 1 Designation, starting compositions
and mechanical alloying time of test
materials.
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Designation Material (mass%) MA time (h)
matrix | compound
12 MGFR 2
14 MGFR 10 Ferrite 4
18 MGFR 8
32 MGFR 92
34 MGFR |Pure Al| 30 Ferrite 4
38 MGFR 8
52 MGFR 2
54 MGFR 50 Ferrite 4
58 MGFR 8
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| Starting powders ‘

| Mechanical alloying (MA) ‘
MAtime : 2,4,8h
‘ MA powders l

Spark Plasma Sintering (SPS)
Temp: 673 K~873 K
Holdingtime: 1 h
Pressure: 49 MPa
Heatingrate: 1.67K/s

‘ SPS materials ‘

Fig. 1 Process chart for fabricating test

materials.
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Fig. 2 X-ray diffraction patterns of SPS
materials fabricated from 14 MGFR

powder.
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Fig. 3 The standard free energies of

formation of the relevant oxides as a
function of temperature.
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Fig. 4 Change in the hardness together
with relative density for the SPS materials
fabricated from 12 MGFR, 14 MGFR and 18
MGPFR powders.
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Fig. 5 Change in the magnetization and
coercive force for the SPS materials
fabricated from 12 MGFR, 14 MGFR and 18
MGFR powders.
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Fig. 6 Optical micrographs of the SPS
materials fabricated from 14 MGFR powder
at different temperatures of (a) 673 K, (b)
773 K and (c) 873 K.
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