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and a second ductil e phase that separate the first regions fromeach other.

Each first region conprises a conposite of pains and a first ductile phase
bondi ng the grains. The grains are selected fromthe group of carbides

congi st I, Mo, Nbo, V, H, Ta, and Cr carbides. The first ductile
phase isﬂgéﬁ;&ﬁléﬁgffromthe group consisting of Co, Ni, Fe, alloys thereof,
and alloys with naterials selected fromthe group consisting of C, B, Cr,

Si, and M. A preferregoiug CMWMGWSQE‘ESMM de grains that
are cenented with a c%alt [ﬁrst bi nder phase and which are in the form of
substantially spherical pellets. The second ductile phase is selected from
the5groupABSM'EQ§1EDISCIHSUE; W M, Ti, Ta, V, No, alloys thereof,
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bori des ceompssite,afigrains and & &irst ductileiphise bondingthe grinso The @riinicare selected-flom
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and have maisriglssalegted fom the growp consistingof G, B, EnrSisandv. A poeftrrat filstregion wear

r esi St ancCeonviizes RAGHEAT QFbIlO GRS YRR hicBRknted WhE b 0bLIMIKifdkr phsE afl® which

Mat e al Syre in the form of substantially spherical pellets. The second ductile phase is selected from the
group consisting of Co, Ni, Fe, W, Mo, Ti, Ta, V, Nb, alloys thereof, and alloys with materials

15 selected from the group consisting of C, B, Cr, and Mn. A preferred second ductile phase is
cobalt. Additionally, additives such as those selected from the group consisting of carbides,
nitrides, and borides can be added to the second ductile phase to provide improved properties of
wear resistance. The composites are prepared by combining hard phase particles formed from
the grains and first ductile phase, with the second ductile phase material under conditions of

20 pressure and heat, and have improved properties of fracture toughness and equal or better wear
resistance when compared to conventional cemented tungsten carbide materials,
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