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Failure Mechanism of the WC—-CoCr Coatings Deposited on Flow Passage
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Abstract: High velocity oxygen fuel(HVOF) sprayed WC-CoCr coatings were employed to protect flow pas-
sage components in hydraulic-turbine from erosion and cavitation suffer damage caused by sediment erosion.
The failure mechanisms were studied by analyzing on the collected samples and experimental tests including
cavitation erosion, solid particle erosion and abrasive wear test. The WC hard phases spall from the bond
phase during sediment erosion. The WC-CoCr lamellae or fragments spall as an entirety during sediment ero-
sion. The individual experimental results indicate that abrasive wear weight loss of HVOF sprayed WC-CoCr
coating is 16 times as high as the substrate used in this study. The cavitaiton erosion test results show that
WC-CoCr coating exhibit no advantage over the substrate material under the attack angle of 30°. After 8§ h
test, the cavitation ratio decreased to about 70 % of the substrate. Cavitation concaves propagate from pores in
coating, which prompt the coating damage. Results show that the peeling—off of WC hard phase in coating.,
the spalling of deposited lamella and the cavitation damage induced by pores lead to the failure of HVOF
sprayed WC-CoCr coating serving at in—field situation.
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Table 1 Distribution of the suspended sediment at Leng

Zhu Guan power station

Grain size/mm 0.005 0.01 0.025 0.05 0.10

Percent/ % 2.6 4.9 12.5 26.1 43.6

Grain size/mm 0.25 0.50 1.00 2.00

Percent/ % 65.9 82.1 95.5 100
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Table 2 Parameters of cavitation erosion test

Parameter Value
Frequency/Hz 20+1
Water temperature/ C 25+1
Magnetization current/A 6.5+0.5
Amplitude/mm 50+2.5
Generator current/mA 300420
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Table 3 Parameters of the abrasive wear test

Parameter Value
Load/N 13
Speed/(r » min™") 60
Diameter/mm 220
Particle size/pm 50
Time/min 15
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Fig. 1 Macroscopic morphology of the coating sample
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Fig. 2 Worn surface morphology of the of the coating
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Fig. 3 Cross section morphologies of the coating
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Fig. 4 Morphology of the particles on the coating
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Fig. 5 Cavitation morphology of the disbonding part of

the coating at outlet side of runner blade
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Fig. 6 Morphology of the as—sprayed coating
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Fig. 9 Solid particle erosion ratio of the WC—CoCr coat-

ing and substrate
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Fig. 10 Schematic diagram of the failure mechanism of WC hard phase
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sion test
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