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Relationship between Microstructure and Properties of HVOF Sprayed Cr3;C,-NiCr Cermet Coating
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HVOF sprayed CrzC,-25%NiCr cermet coatings were deposited by the HVOF spray process. The carbon content, carbide
grain size and carbide content were estimated quantitatively. The mechanism of carbon loss in spraying and the effect of carbide
grain size on the properties of sprayed coating were examined. The carbon content of the CrzC,-25%NiCr cermet coating
deposited by HVOF spraying was lower than that of the powder. The carbon loss during particle in-flight was very limited. The
main mechanism of carbon loss is probably the rebound-off of large carbide particles.
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Table 1 Chemical compositions and production methods of powders
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Fig. 1 Microstructure of Cr;C,-25%NiCr powders
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Table2 HVOF spraying conditions

0000 | iy | (umin) | (mm)
1 510 44.3 250
2 510 44.3 170
3 510 29.6 250
4 510 29.6 170
5 382 44.3 250
6 382 44.3 170
7 382 29.6 250
8 382 29.6 170
9 526 37.0 210

10 368 37.0 210
11 447 45.8 210
12 447 28.1 210
13 447 37.0 258.6
14 447 37.0 161.4
15 447 37.0 210
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Fig. 2 Microstructure of HVOF sprayed Cr3C,-25%NiCr coating
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Table 3 Comparison of carbon contents of typical coatings and
powders
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ooa | 8.14 8.96 9.32
ooon 6.15 8.38 8.48
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Table 4 Carbon contents of HVOF sprayed coatings under different

conditions
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9 6.16
10 6.54
11 6.79
12 5.92
14 6.13
15 6.61
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Fig. 3 Schematic diagram of the influence of carbide particle size on
splat formation of solid-liquid two-phase particles
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Table5 Average grain size and volume content of Cr;C,-NiCr carbide
particles in HVOF Cr;C,-NiCr coatings

o000 00000 de 0000000000 fe
(pm) ooao
1 212 35.0
2 231 36.8
3 2.62 344
4 2.36 35.8
5 2.30 375
6 248 38.7
7 2.60 354
8 245 36.7
9 2.54 35.1
10 2.48 40.8
11 271 39.4
12 247 375
13 2.50 40.4
14 2.39 40.5
15 2.52 395
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Fig. 4 Effect of carbon content on the hardness of HVOF Cr;C,-NiCr coating
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Fig. 5 Effect of carbide grain size on the abrasive wear loss of
HVOF Cr;C,-NiCr coating
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Fig. 6 Effect of carbide volume on the abrasive wear loss of HVOF
Cr3C,-NiCr coating
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Fig. 7 Effect of relative carbide grain size and relative carbide content

on the relative abrasive wear weight loss of HVOF Cr;C,-NiCr
coating
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Fig. 8 Typical microstructure of the cross section of HVOF Cr;C,-
NiCr coating after the erosion test
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Fig. 9 Effect of the ratio of carbide grain size to carbide content on
the erosion rate of HVOF Cr3C,-NiCr coating
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