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1. Mechanical properties of tungsten carbides depend on

&=
)

=
* Density of the parts. go_s'_ -~ L7 e TaC npe
* WC grain size (Hall-Petch). € oa % 1500 Without
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2. Use of Grain Growth Inhibitors - ’ :zzzﬂ
* Carbides from the transition metal groups 1V to VI.
+ VC and Cr,C, are effective and well-studied. * [Witoutca 8] ] cr.C) d
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* NDbC provides medium hardness but high fracture toughness
and transverse rupture strength.
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3. Interesting alternative to VC and Cr,C,

Fracture toughness (MPa-m'?)
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Method

» Two-step ball milling (ethanol, ball-to-powder ratio 4:1)

1. Inhibitors doped-cobalt powders: 600 rpm, 10 h 20 wt.% Inhibitor in the cobalt powder
2. WC + doped-Co powders: 300 rpm, 6 h 10 wt.% binder in the WC composite

* Vacuum sintering at 1400°C (1h) No GGI/VC/ [ NbC / NbC+VC / NbC+Cr,C,

Results
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Fracture toughness (MPa,/m)
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Effects of VC

» Decrease of WC grain size

* Decrease of sinterability

- Lower hardness than expected

%_ * Decrease of WC grain size
S.+" * Promotion of Co pools
- Lower toughness than expected
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The combination of NbC and Cr,;C, provides an interesting hardness to toughness ratio. o submicron e ond La&?;glugctured
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