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Abstract In this study, an AlgNi;Co;Ys (at%) bulk metallic glass is fabricated using gas-atomized Alg,Ni;Co;Yg
metallic glass powder and subsequent spark plasma sintering (SPS). The effect of powder size on the consolidation of
bulk metallic glass is considered by dividing it into 5 um or less and 20—45 um. The sintered Alg;Ni;Co;Yg bulk
metallic glasses exhibit crystallization behavior and crystallization enthalpy similar to those of the Alg;Ni;Co;Yg powder
with 5 um or less and it is confirmed that no crystallization occurred during the sintering process. From these results,

we conclude that the Z-position-controlled spark plasma sintering process, using superplastic deformation by viscous
flow in the supercooled liquid-phase region of amorphous powder, is an effective process for manufacturing bulk

metallic glass.
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Fig. 1. SEM micrographs of atomized Alg,Ni;Co;Yg metallic
glass powders variation in sizes: (a) 5 um or less and (b) 20
to 45 pm.

Al NiCo,Y, 0.67 Kis

20m < D < 45 gn T, AH =109.4 Jig

aH=112.4 Jig

{ =— Exothermic) Heat flow

400 500 600 700
Temperature (K)

Fig. 2. DSC curves obtained from the atomized Alg,Ni;Co;Ysg
metallic glass powders.
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Fig. 3. XRD traces of the atomized Alg;Ni;Co;Ys metallic
glass powders.
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Fig. 4. Appearance of the sintered Alg;Ni;Co;Ys bulk
metallic glass with a diameter of 10 mm.
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Fig. 5. SEM micrographs obtained from the sintered
Alg;NizCo3Ys bulk metallic glass using different powder
sizes: (a) 5 wm or less and (b) 20 to 45 pm.
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Fig. 6. XRD traces of the sintered Alg,;Ni;Co;Ys bulk metallic
glass.
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Fig. 7. DSC curves obtained from the sintered Alg,Ni;Co;Yg
metallic glass powders.
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Fig. 8. Relationship between Z-position and sintering tem-
perature for novel process for bulk metallic glass.
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