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Abstract The effects of residual impurities on solid state sintering of the powder injection molded (PIMed) W-
15wt%Cu nanocomposite powder were investigated. The W-Cu nanocomposite powder was produced by the mech-
ano-chemical 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 1050°C for 2~10 h in hydrogen atmosphere. The den-
sification of PIM specimen was slightly larger than that of PM(conventional PM specimen), being due to fast coa-
lescence of aggregate in the PIM. The only difference between PIM and PM specimens was the amount of residual
impurities. The carbon as a strong reduction agent effectively reduced residual W oxide in the PIM specimen. The H,O
formed by H, reduction of oxide disintegrated W-Cu aggregates during removal process, on the contrary to this,
micropore volume rapidly decreased due to coalescence of the disintegrated W-Cu aggregates during evolution of CO.
It can be concluded that the higher densification was due to the earlier occurred Cu phase spreading that was induced

by effective removal of residual oxides by carbon.
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Fig. 1. Schematic diagram of debinding process.
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Fig. 4. Densification process of W-15 wt%Cu nanocom-
posite powders at 1050°C in H, atmosphere.
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Fig. 5. SEM and OM micrographs of the W-15 wt%Cu
nanocomposite powders sintered at 1050°C for (a, b) 2, (c,
d) 5 and (e, f) 10 h.
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Fig. 7. XPS analysis results of the brown part; (a) survey spectra, core level spectra of (b) tungsten, (c) copper and (d) carbon.
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Fig. 10. SEM micrographs of (a) the brown part and beat-up sintered specimens up te (b) 550°C, (c) 700°C and (d) 1020°C.
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