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Abstract

With the simulation of the flow in hydraulic machinery, experiments of cavitation, silt abrasion and
their synergism on hydrofoil in the converging-diverging testing section were performed, and microscopic
appearance along the damage surface was observed and depth distribution of damage was measured. The
cavitation appearance shows like normal approximate round, and distributes randomly. According to the
difference of action parameter on surface, silt abrasion appearance registers as wedging, relieving,
ploughing, and cutting, etc. On the high particle content, the appearance of synergism mostly appears as
particle wear in extreme angles (90° or 0°) , and scale character on hydrofoil surface becomes more and
more large than silt abrasion appearance along the position, and the depth of macro-damage is obviously
bigger than single wear. On the low particle content, the microstructure probably appears as the
coexistence of cavitation and silt abrasion.
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Fig. 1 Sketch of testing section
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Tab.1 Parameters for different experimental conditions
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Fig.2 Original microscopic appearance on hydrofoil
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Fig.3 Cavitation erosion appearance observed with different amplified times on hydrofoil
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Fig.4 Different types of microscopic appearance of silt abrasion
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Fig.5 Silt abrasion appearance around the leading edge of hydrofoil (fluid flows from left to right)
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Fig. 6  Silt abrasion appearance of middle part to leading edge of hydrofoil
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Fig.7 Microscopic appearance of cavitationand & silt synergetic erosion, silt content equal 5 g/L
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Fig. 12 Hydrofoil after cavitation & silt synergetic erosion
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