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Abstract Ni based (Niy,Zry,Ti, Si,Sn, ) bulk metallic glass (BMG) powders were produced by a gas atom-

ization process, and ductile Cu powders were mixed using a spray drying process. The Ni-based amorphous pow-
der and Cu mixed Ni composite powders were compacted by a spark plasma sintering (SPS) processes into
cylindrical shape. The relative density varied with the used SPS mold materials such as graphite, hardened steel
and WC-Co hard metal. The relative density increased from 87% to 98% when the sintering temperature increased

up to 460°C in the WC-Co hard metal mold.
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Table 1. Composite of the Ni BMG alloy (wt%)

Elements . . .
Alloy Ni Zr Ti Si Sn

NiZrTiSiSn

52,65 28.71 1357 133 3.74

Table 2. Thermal properties of the Ni BMG alloy

Temp. T, T, AT, T,° T,
°C 548 604 56 940 999
K 821 877 56 1213 1272
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Fig. 1. SEM micrographs of the as-atomized Ni BMG powder and the as-sray dried 10 wt.%Cu-Ni BMG composite pow-

ders.
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Fig. 2. XRD results of the SPSed specimens with the sintering temperature.
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Fig. 3. SEM micrograph of the SPSed samples prepared
with the graphite mold.
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Fig. 4. (a) relative density and XRD results of the SPSed specimens with sintering mold.
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Fig. 5. SEM micrographs of the SPSed specimens with the sintering pressure; (a) 300 MPa and (b) 350 MPa.

Journal of Kbrean Powder Metallurgy Institute

LR



A Cu BLraE T
160 :;ﬂ;u
(o
98(7.36gcc) Wc-Co punch
79{5.91 glcc)

80 4

@
=1
:

40 -

Relative density {34}

350MPa=

300MPac=

Fig. 6. Relative density of the SPSed specimens with the
sintering pressure.
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Fig. 7. Process Schedule of Spark Plasma Sintering,
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Fig. 8. Relative density and XRD results of the ductile Cu-Ni BMG composite powders as a function of Cu content.
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Fig. 9. SPSed specimens of the 10 wt.% Cu-Ni BMG com-
posite powder with the sintering temperature.
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Fig. 10. Sintering densification of the 10 wt.% Cu-Ni BMG composite powder with the sintering temperature.
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Fig. 11. XRD results of (a) the as-prepared 10%-Ni composite powder and (b) SPSed Specimens produced at 460°C.
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Fig. 12. SPSed specimen of the 10 wt.% Cu-Ni BMG composite powder prepared at 450°C.
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Fig. 13. SPSed specimen of the 10 wt.% Cu-Ni BMG composite powder prepared at 460°C.
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Fig. 14. XRD results of the SPSed 10 wt.% Cu-Ni BMG composites prepared at (a) 450°C and 460°C.
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