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ABSTRACT

A radically new approach to the in sitw synthesis of the consituent phases of

a composite structure has enabled the production of a new WC/Co materials with an ultrafine
microstructure. The process for synthesizing nanophase WC/Co powders consists of spray drying
from solution to form a homogeneous precursor powder, and thermochemical conversion of the
precursor powder to the nanophase WC/Co powder. Near theoretical density of pure nanophase
WC-10 wt%Co has been obtained in only 30 sec at 1400C . But WC particles were grown up very
-rapidly with longer sintering time to get full density. To overcome coarsening of WC particle during
sintering, VC, TaC and VC/TaC were used as the grain growth inhibitor with different amount
respectively. VC/TaC doped WC-10 wt%Co was shown superior hardness and TRS and microstruc-
ture was maintained ultrafine scale (average WC size is less than 0.1 pym).
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Fig. 1. SEM micrographs of spray dried precussor
powders (a) saturated solution, 20 ml//min, (b) satura-
ted solution, 40 m//min, (c) diluted solution, 20 ml/
min.
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Fig. 2. TGA trace showing weight loss during reduc-
tion of spray dried AMT-Co(NO:), powder in flowing
AriH,=1:3.
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Fig. 3. X-ray diffraction patterns of spray dried and
reduced W-Co powders, which processed for 1 hour.
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Fig. 4. SEM micrographs of W/Co powders reduced
at (a) 700°C, (b) 800°C.
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Fig. 5. Specific surface area of reduced powders mea-
sured by BET method as a function of reducing tem-
perature.
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Fig. 6. The effect of carbon activity on carburization
kinetics of W/Co powders (WC-10 wt%Co composi-
tion).
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Fig. 7. The reaction pathway of WC-10 wit%Co pow-
der depend on temperature.
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Fig. 8. Comparison of line broadening of WC-10
wt%Co produced at 700, 750, 800 and 850°C.
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Fig. 10. Sintering curves for nanophase WC/Co pow-
ders at 1340°C and 1400°C.
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Fig. 11. Sintering curves for TaC/VC doped nano-
phase WC/Co powders.
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Fig. 12. SEM micrographs of sintered at 1350°C (a) 0.3 wt%VC, (b) 0.7 wt%VC, (¢) 0.5 wt%TaC+VC, (d) 1.0
wt%TaC+VC and (e) 0.7 wt%TaC, (f) 1.3 wt%TaC.
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Fig. 14. Effect of milling time on mechanical proper-
ties of WC-10 wt%Co.
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Fig. 15. TRS of sintered nanophase WC-10 wt%Co
with various amount of VC, TaC, VC+TaC.
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