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Abstract PAS(Plasma Activated Sintering) process was tried to apply for the fabrication of BMG(Bulk Metallic
Glasses) of Nis;ZryTisS15 and Niz;ZragT115513Sn, from the as-atomized amorphous powder. Compressive
strength for the BMG(bulk Metallic Glasses) of Nis;ZryTiis5i5 were lower than those of BMG rods produced
by warm extrusion ,or copper mold casting method. Microstructural examination by optical microcope, SEM
and EDS showed that oxidation had occurred during PASintering. In order to prevent the powder from the
oxidation during PASintering, Ni coating for NisZrsTi1sS15 amorphous powder by electroless-plating method
was performed. Microstructural examination for Ni coated layers after PASintering indicated that the Ni
coating had been so effective to prevent powder from oxidation during PASintering. Sintering behaviors of
Nig7ZryoTi1sS15Sn, represent the same as those of Nis;ZregTi;sSi1s.

Key words PAS(Plasma Activated Sintering), Ni based amorphous alloy, Electroless-plating.
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Fig. 1. XRD patterns of as-atomized Nis;Zry0Ti;sSis and
NissZr2Ti3Si38n, alloy powder with various particle size
ranges.
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Table 1. Composition and the physical properties of Ni-base powder.

Composition (At.%) T, (°C) T, (°C) AT, (°C) Average particle size(zm)
1 Nl57ZI‘20Tl|gSl= 560 614.5 54.5 68
2 Nl57Z[’20Tl|gSlsnz 555 613 58.0 66

T élass transition temperature, T,: crystallising temperature, AT, =T,-T,
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Fig. 2. DSC heating traces of Nis;Zr,,Ti gSis and
Nis7Zr,Ti15S138n, amorphous powder.

Table 2. Electroless plating condition.
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Table 3. Typical PASintering conditions of Nis;ZryTi;3Sis alloy powder.

Stage Specimen Size Votage (V)

Current(A)

Applied pressure

Holding time On-off duration

(MPa)
Pre-sintering 20 mm¢ X 2mm t 2 Imin. to 20min 30 8.5ms
Sintering 9 mmeg X 2Zmm t 5 2500 1 to 10min. 30 8.5ms
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Fig. 3. Densities with a variation of sintering temperatures and
holding times of Nis;ZryTi;Sis BMG
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Fig. 11. Oxides at the interface between the powder particles
of the Ni57Z[’20Ti|gSi5 BMG
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Table 4. PASintering conditions for Ni coated powders and the properties of the sintered.

Temp. Preheating Heating time Sintering time Density

°C) (min.) (min) (min) (gem’) Hv 300 gr Remark
550 5 1 7.000.46 63769 Amorphous
550 5 1 6.700.36 Crystallized
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