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Abstract Preparation of ferromagnetic powders for the mixture of hematite and pure Mg powders by ball milling has
been investigated. Also, consolidation of the ball-milled powders was performed in a spark plasma sintering machine at
800-1,000°C. It is found that a ferromagnetic Fe-MgO composite powders are obtained by ball milling of hematite and
pure Mg powders before 1 hour. The magnetization and coercivity of ball-milled samples change at the results of the solid
state reaction of hematite by pure Mg during ball milling. The saturation magnetization of ball-milled samples increases
with increasing ball milling time and reaches to a maximum value of 93.4 emu/g after 5hours of ball milling. Shrinkage
change after sintering of ball-milled sample for 5hours was significant above 300°C and gradually increased with
increasing temperature up to 800°C. X-ray diffraction result shows that the average grain size of Fe in Fe-MgO bulk
sample sintered at 900°C is 50 nm. It can be also seen that the coercivity of bulk sample sintered at 900°C is still high
value of 90 Oe, indicating that the grain growth of magnetic Fe phase during sintering process tend to be suppressed.
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Table 1

Results of ball milling in Fe,0;-Mg system and chemical reaction heat related with the solid state reaction of hematite by Mg
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Fig. 1. XRD spectra of the Fe,0;-Mg samples as a function of
ball milling time.
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Fig. 2. M-H curves at room temperature of the Fe,0,-Mg samples as a function of ball milling time.
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Fig. 3. Saturation magnetization and coercivity of the Fe,O;-
Mg samples as a function of ball milling time.
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Fig. 4. The change of shrinkage during sintering of 5 h samples
heated up to 900°C and 1,000°C.
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Fig. 5. XRD spectra for bulk samples of Fe-MgO sintered at
various temperatures.
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Fig. 6. Hall-plot of Fe diffraction peaks for bulk samples sintered
at 900°C.
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Fig. 7. FE-SEM micrographs of Fe-MgO bulk samples sintered
at (a) 800°C, (b) 900°C and (c¢) 1,000°C, magnification of 10,000.
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Fig. 8. FE-SEM micrographs of Fe-MgO bulk samples sintered
at (a) 800°C, (b) 900°C and (c¢) 1,000°C, magnification of 50,000.
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