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Application of AC-HVAF Micro-nano WC Composite Coating against
Cavitation Damage in Equipment of Hydropower Station
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Abstract: The cavitation damage of the overflow components of the hydraulic turbines causes the removing of
the equipment materials, thus damage unit structure and degrades the safety of units. Thermal sprayed coatings
are effective method against cavitation damage. This paper intends to improve the cavitation corrosion resistance
of the coating by reducing the porosity of the coatings. Micro-nano composite WC coatings were fabricated by
air-combusted high-velocity oxygen fuel spray (AC-HVAF). Static vibration cavitation test and high-speed fluid
cavitation test were respectively used to characterize the cavitation resistance performance of the coatings. The
results showed that the micro-nano WC composite coatings by AC-HVAF exhibited a homogeneous and dense
microstructure with porosity of 0.2%. Compared with the same coatings deposited by HVOF, higher resistance
to cavitation is examined during vibration cavitation test and high speed fluid cavitation test for micro-nano WC
composite coatings prepared by AC-HVAF. After 5.5 years operation, the coatings remained intact. The micro-
nano composite WC coatings deposited by AC-HVAF can effectively improve the anti-cavitation ability of
hydropower equipment and the safety of the unit.
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Fig.1 High speed fluid cavitation test:

(a) high speed turn plate cavitation corrosion test; (b) coating sample structure and integrated disturbance fluid
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Fig.2 Structure of WC-10Co04Cr coating deposited
by AC-HVAF: (a) 200X; (b)2000X
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Fig.3 Structure of WC-10C04Cr coating deposited
by HVOF: (a) 200X; (b)2000X
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Fig.4 The volume loss of a single test for cavitation damage 6
under static conditions
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Fig.6 Cavitation damage of cap: (a) dense pore cavitation damage; (b) cavitation damage near pressure relief hole;

(c) cavitation damage near joint step
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Table2 The summarized cavitation damage of the top of previous overhaul
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Fig.7 Cavitation zone structure: (a) cavitation erosion near pressure relief hole;
(b) cavitation erosion of conical valve body near joint step
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Fig.8 Cavitation zone structure: (a) optimized structure for the transition section of the pressure relief hole
(b) optimized conical valves for seam steps
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