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Cavitation Erosion of Plasma-sprayed Coatings

J. J. KIM. J. S. Park. S. B. Jeon

Mechanical Properties Laboratory, Korea Standards Reserch Institute

Tungsten Carbide, chromium carbide and chromium oxide coatings were obtained on a 304

stainless steel substrate by plasma spraying technique. The coated samples were exposed to cavita-

tion generated in distilled water by a 20 KHz ultrasonic horn. The results of investigation reveal

that all the samples tested are significantly eroded even within ten minutes of exposure, indicative

of a short incubation period. The eroded surfaces can be characterized as having large pits and flat

smooth areas. The latter may be associated with the poor cohesive strength of the coatings, which

leads to the failures between individual lamellae.
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Fig. 1 Schematic of Cavitation erosion tester.
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Table 1. Characteristics of coating powders.

Composition| Size |Hard

Specimen Powder No.
(%) (mesh) | ness
Fine Tungsten Carbide|W - C:88% | --270 ! HRC
W-carbide | ~ Co composite Co:12% '50~55
(72F —NS)
Superfine |Tungsten CarbidelW—-C:88% | - 25 | HRC
W-carbide | —Co composite Co:12% 50~53
(74SF)
Cr-carbide| Tungsten Carbide| Cr-C: 75% | — 45 | HRC
—NiCr blend Ni:20% 50~54

(81VF-NS) Cr: 5%

Cr-oxide [Chromium Oxide | Cr-C:92% | —270 | HRC
—Silica composite| Si0;: 5% 70~72
(136F) TiO: . 3%
Bond coat |Nickel Aluminde | Ni: 95% — 45 | HRB
composite Al: 5% 80
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Fig. 2 Cumulative weight loss versus test time in
plasma sprayed coatings.
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Fig. 3 Erosion rate versus test time in plasma

sprayed coatings.
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(a) fine tungsten carbide (b) superfine tungsten carbide

(¢) chromium carbide (d) chromium oxide

Fig. 5 S.EEM. micrographs of eroded surfaces, X17.
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(¢) chromium carbide

(d) chromium oxide

Fig. 6 Magnified view of eroded surfaces as in Fig. 5. X510.
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