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Conclusions

1. The WC-Ni coatings have a layered structure in which is dispersed about 20% volume fraction of WC and
an overall carbon content of 2.3wt.%. The original starting powder had 75% volume fraction of WC with
a metallic nicke] coating and a total carbon content of about 5wt.%. Thus during spraying WC is taken into
solution and about half the carbon is lost by oxidation to CO or CO 2.

2. The metallic binder of the coatings consists of layers composed of chiefly two basic structural types: nickel
rich material with a grain size of 10~100nm and a FCC crystal structure with a lattice parameter larger
than that of nickel, tungsten rich nanocrystalline material with a grain size less than 10nm. Dispersed
within this material there were sometimes small crystals of tungsten and W,C.

3. The clearly contrasted coating layers were composed of different amounts of these two structural features
and the overall composition of the binder was calculated to be 56wt.%W, 43wt.%Ni and 1wt.%C.

Acknowledgements

The authors would like to thank the Fundacion Domingo Martinez (Project 93/4.2) and the Generalitat de
Catalunya (GRQ 93-1017) for their financial support. Professor J. Nutting would like to acknowledge the
sabbatical concession SAB 93-0020. J.R. Miguel would like to thank the Generalitat de Catalunya for his
contract Ref. PAQ93. Dr. Z. Dong would like to thank the Generalitat de Catalunya for his visiting professor
contract Ref 93/483.

References

S.K. Sharma, P.K. Ghosh and O.P. Kaushal, Tool and Alloy Steels, 26, 237 (1992).

H. Reimann, Welding and Cutting, 45, E28 (1993).

J.P. Tu, Z.Y. Mao, J. Li and L.Z. Wang, Proceedings of the Fourth National Thermal Spray Conference, ASM International,

Pittsburgh, USA, 53 (1991).

4 K Niemi, P. Vuoristo, T. Mantyla, G. Barbezat and A.R. Nicoll, Proceedings of the International Thermal Spray Conference and

Exposition, ASM International, Orlando, USA, 685 (1992).

JM. Guilemany, J.R. Miguel and Z. Dong, Powder Metallurgy, 37, 219 (1994).

J. Nutting, J.M. Guilemany and Z. Dong, Materials Science and Technology, Ref. GCS/YRS/MST 3038, to be published.

J.M. Guilemany, J. Nutting and Z. Dong, Proceedings of the 13th International Congress on Electron Microscopy, Les Editions de

Physique Les Ulis, Paris, France, 24, 537 (1994).

8 J.E. Nerz, B.A. Kushner, Jr and A.J. Rotolico, Proceedings of the Fourth National Thermal Spray Conference, ASM International,
Pittsburgh, USA, 115 (1991).

9 S.V. Nagender Naidu, A.M. Sriramamurthy and P. Pama Rao, J. Alloy Phase Diagrams, 2, 1 (1986).

[ S

LS o V]



