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Fig. 1 X-ray diffraction pattern of the as-cast B . . .
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Fig. 2 Microstructures of the solution treated
Mg; B, Os w/AZ91D composites
(a): After solution treated for 8 h at 415 C;

(b): After solution treated for 24 h at 415 °C
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Fig.3 X-ray diffraction pattern of Mg, B,Osw/AZ91D

composite after solution treated for 24 h at 415 'C
1. Mg; 2: Mg:B,0s; 3: MgO
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Fig. 4 Vickers hardness of the Mg B, Osw/AZ91D composite
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Fig. 7 Microstructures of Mg; B,Osw/AZ91D composites after
different solution and subsequent aging treated process

(a): After solution treated for 8 h at 415 ‘C and subsequent aging
treated at 200 °C for 8h;

Fig. 5 Microstructures of Mg, B,Osw/AZ91D composites after
isothermal aged at 200 ‘C for different time periods
(a): After aged for 8h; (b): After aged for 16 h;
(¢): After aged for 24 h

(b): After solution treated for 24 h at 415 C and subsequent aging
treated at 200 C for 24 h
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Fig. 8 X-ray diffraction pattern of Mg B,Osw/AZ91D com-
Fig. 6 Curve of vickers hardness for Mg, B,Osw/AZ91D com- posite after solution treated for 24 h at 415 C and sub-
posites after isothermal aged at 200 C for different sequent aged for 24 h at 200 C

time perioda 1: MSG 2: Mg:lk'()s; 3: Mg(); 4: Allegn
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Table 2 Vickers hardness of M@ B.Osw AZ91D 30 %; 24 h, 24 h
composites after different heat treated process B
8h, 24 h, 8 h, 24 h, ) ) )
8 h 8 h 24 h 24 h
(HV) 230. 2 240. 8 190. 2 183
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Spectrocopic Characterization and Properties of Mg:B.Osw AZ91D
Magnesium Composites
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Abstract  Magnesium borate whisker (Mg.B20s w) reinforced Mg matrix composite was fabricated by vacuunrgas pressure in-
filtration process. The M@B20s w preforms forming process was determined. The M@2B20s whiskers were fabricated into a
preform by wet forming method without any binder. The Vacuum Gas Pressure Irfiltration process and parameters are a0 de-
veloped. The micrographs revealed reasonably uniform distribution and random orientation of the whiskers in the ascast
Mg2B20sw/ AZ91D composite and the composites were without pores defect. The phases were analyzed by XRD patternsfor the
asreceived whiskers, the whiskers sntered at 1 000 for 3 h and the as cast composite, respectively. Then, the microstructure
evolution of the composite was investigated when the composite was heat-treated. Meanwhile, the relationships between micro-
structure and micro-hardness of the alloy heat-treated were al0 studied. The heat-treatment condition were solution at 415  for
8 and 24 h, respectively , aging treatment at 200 for 8, 12, 16, 20 and 24 h, respectively and solution at 415 for 8or 24 h
and subsequent aging treated for 8, 12, 16, 20, 24 h, respectively. The phases were analyzed by XRD patternsfor the compos-
ites after different heat treated process. The results of XRD patterns were shown to be in good agreement with the microstruc-
tures evolution of the composites. The results showed that the micro-hardness of the solution treated compositesis decreased due
to resolution of eutectic phase, whereas the micro-hardness of the aged composites wasincreased gradually and the peak hardness
is reached to 201 HV in the composite aged for 16 hours. Solution treatment at 415  for 24 h, theB-Mgir Al phaseis dis
solved in thed-Mg phase to form oversaturated solid-solution in the composite and then the diff usve phase precipitates after
subsequent aging treatment at 200  for 8 h; hence the micro-hardness of the composite was increased 30 %. However , as the
aging time increased to 24 h, the hardness of the composite was reduced to 183 HV because theB-Mgir Al phase precipitate
changed from continuous fine platelets to discontinuous coarse platelets. It was concluded that the process of solution at 415
for 24 h and subsequent aging treatment at 200  for 8 h was the best process for the composite.
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