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ABSTRACT The initial sintering behaviour of the powder injection molded (PIMed) W-15wt%Cu nano-
composite powder was investigated. The W-Cu nanocomposite powder was produced by the mechano-chem-
ical process consisting of high energy ball-milling and hydrogen reduction of W blue powder-CuO mixture.
Solid state sintering of the powder compacts was conducted at 1050C for 2~10 hours in hydrogen at-
mosphere. The sintering behaviour was examined and discussed in terms of microstructural developments such
as W-Cu aggregate formation, pore size distribution and W grain growth. The volume shrinkage of PIM speci-
men was slightly larger than that of PM(conventional PM specimen), being due to fast local densification in
the PIM. Remarkable decrease of carbon and oxygen in the PIM enhanced local densification in the early
stage of solid state sintering process with eliminating very fine pores less than 10 nm. In addition, such local
densification in the PIM is presumably responsible for mitigating of W-grain growth in the initial stage.
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Fig. 1. SEM micrograph of W-15wt%Cu nanocompo-
site powder.
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Fig. 2. Schematic diagram of debinding process.
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Fig. 4. Shrinkage behaviors ((a) volume shrinkage, (b)
shrinkage anisotropy) of W-15 wt%Cu nanocomposite
powder during sintering at 1050 °C.
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Fig. 3. Photographs of (a) granule powders, (b) PIM part, (c) brown part after debinding, and (d) sintered part.
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Fig. 5. SEM and OM micrographs of the W-15wt%
Cu nanocomposite powder (a, b) before and after sint-
ering at 1050°C for (c, d) 2, (e, § 5 and (g, h) 10 hrs.
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Fig. 6. Pore size distribution curves obtained by the ni-
trogen desorption isotherm method for W-15 wt% Cu
nanocomposite powder during sintering at 1050 °C.
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Fig. 7. Inter-aggregate pore size distribution curves ob-
tained by intercept chord length measurement for mi-
crographs for W-15wt%Cu nanocomposite powder dur-
ing sintering at 1050 °C.
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Fig. 8. Variations of (a) carbon and (b) oxygen cont-
ents during sintering at 1050°C.
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Fig. 9. Variation of W grain size in the W-15 wt%Cu
nanocomposite powder during sintering at 1050 °C.
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