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Properties of pure maghesium produced by mechanical milling
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Table 1 Designation, wight ratio and
mechanical milling time of test materials.

Designation Pure magnesium (g) \(A’I)if:v;:: :ritaiﬁ) MM time (h)
MM 4h 4
MM 8h 15 1:40 8
MM 16h 16
I Starting Powders I

Wight ratio (powder: ball):1:40

I Mechanical Milling (MM) I

MMtime : 4, 8, 16 h

I MM Powders I

Argon atmosphere

I Spark Plasma Sintering (SPS) I

Temperature: 573, 623, 673 K
Sinteringtime : 3, 10, 30 minute
Pressure : 49 MPa

I SPS Materials I

Fig. 1 Process chart for SPS materials with
sintering conditions.
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Mechanically milled pure Mg powder with
the addition of 0.25g PCA.
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Fig. 2 X-ray diffraction patterns of MMed pure
Mg powder with the addition of 0.25 g PCA.

Fig. 3 SEM micrographs of MMed powder

with the addition of 0.25 PCA ; (a)None MM pure
Mg,(b)MM 4 h pure Mg,(c)MM 8 h pure Mg and
(d)MM 16 h pure Mg.
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Fig. 4 Vickers microhardness of MMed pure
Mg powders with the addition of 0.25 g PCA.
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Fig. 5 Relationship crystallite size and Vickers
microhardness of MMed pure Mg powder.
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o SPS materials fabricated from

mechanically milled 4 h powder with the
O addition of 0.25 g PCA.

Holding time : 3 minute
O: Mg
o) A : MgH,
O : MgO
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Fig. 6 X-ray diffraction patterns of as-SPS
materials produced by MMed 4h pure Mg
powder with the addition of 0.25 g PCA.
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Fig. 7 Vickers hardness of pure Mg SPS
materials produced by different sintering
temperature with the addition of 0.25 g PCA.
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