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Abstract:  (Ti, W, Ta, Mo) (C, N)-(Co, Ni) cermets of less amount of Mo were produced using the
self-made pre-alloyed solid solution powders of carbides or/ and nitrides. Effects of phase composition
of powders on the microstructure and properties were studied. The results suggest that the good cor-
responding relationships between the lattice constant of the pre-alloyed solid solution powders and the
solid solution extent of elements are obtained. T he addition of the pre-alloyed solid solution powders
including the heavy metal elements of Ta and W is favorable to the spreading of heavy metal elements
in the binders. The dissolution of Ti( C, N) reduces. The performance of cerments is improved. The
cermets have the monolayer core-rim structure. The content of hard grains of wealthy Ti reduces and
the content of hard grains of wealthy Ta and W increases. T he grains of cerments are fine. The fea
tures of aggregation are not observed.
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Table 1 Composition of cermets
Ti W Ta Mo Co Ni C N

wt% 37.96 18.57 13.35 0.40 8.40 7.83 8.03 5.46

9% h - - - 5 5
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WD-5A
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Fig- 1 SEM photographs of the pre-aloyed

solid solution powders (a) Ti(C,N) (b) (T, TQC (¢ (Ti, TaW)C
2 () XRD
, Ta wW , Fig.2 X-ray diffraction patterns of the
Ta>Ti1> W, Ta pre-alloyed solid solution powders
W TI , Ta 2 2
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Table 2 Face distance of the pre-alloyed solid solution powders
(x 0.1nm)
(hk1)
Ti(C,N) (Ti,Ta)C (Ti, Ta,W)C Ti(Co.3No.7)ASTM TiC ASTM
111 4.27007 4.37343 4. 33208 4. 26470 4. 34398
200 4.26920 4.37200 4. 33300 4. 26480 4. 35800
220 4.27856 4.36992 4. 33852 4. 26470 4. 34164
311(113) 4.27845 4.36799 4.33914 4.26418 4. 34810
222 4.27851 4.36823 4. 34294 4. 26466 4. 34745

(a) TNA (b) TNB (c) TNC (d) TND
3 Mo SEM

Fig. 3 SEM photographs of cermets including less amount of Mo
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Table 3 Properties of cermets
Com/ % Ho kA- m 1 TRS/ MPa HRA d/ g- cm 3 Ve/ mm
TNA 3.84 5.2 1322.8 91.5 7.32 0.34
TNB 4.96 8.9 1696. 7 9.4 7.41 0.28
TNC 8. 88 17.2 1910. 5 92.5 7. 40 0.21
TND 9.97 18.4 2168. 7 92.8 7.42 0.14
- Com, ; Hc, ; TRS, i HRA, ;d, ; VB,
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