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Fabrication of Bulk Metallic Glass Composites by Mechanical Milling
with Subsequent Spark Plasma Sintering Process
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Abstract Bulk metallic glass (BMG) composite was fabricated by consolidation of milled metallic glass com-
posite powders. The metallic glass composite powder was synthesized by a controlled milling process using the
Cu-based metallic glass powder blended with 30 vol% Zr-based metallic glass powders. The milled composite
powders showed a layered structure with three metallic phases, which is formed as a result of mechanical milling.
By spark plasma sintering of milled metallic glass powders in the supercooled liquid region, a fully dense BMG

composite was successfully synthesized.
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Fig. 1. SEM micrograph of metallic glass powders: (a) Cu,,NiZr,,Ti;; and (b) Zr,ALNi,;Cu,..
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Fig. 2. DSC traces obtained from the two kinds of starting
metallic glass powders and milled powders.
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Fig. 3. SEM backscattered electron image obtained from the
polished cross section of powder particle milled for 40 h.
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Fig. 4. SEM backscattered electron image obtained from
the polished cross section of powder particle milled for 90 h.
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Table 1. EDS analysis results obtained from three phases
of the powder particle milled for 90 h.

phases Cu Zr Ni Al Ti
A: dark 53 24 6 - 17
B: white 17 62 13 8 -
C: gray 43 34 8 2 13
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Fig. 5. XRD patterns taken from the consolidated com-
posite and two kinds of starting metallic glass powders.
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Fig. 6. DSC traces measured from the powder milled for 90
h and consolidated BMG composite.
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Fig. 7. SEM backscattered electron image obtained from the polished cross section of the consolidated metallic glass com-

posite.
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