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Abstract: The erosion-corrosion rules and synergistic mechanism of the AC-HVAF sprayed Fe-based amorphous metallic and
WC-10Co-4Cr cermet coatings in hydraulic fracturing fluid were studied by jet impingement and electrochemical testing
methods. The leading role of the corrosion resistance and hardness during the erosion-corrosion was determined. The results
show that the hardness of materials has a significant impact on the erosion-corrosion behavior of the coatings, and the WC
coating with higher hardness exhibits high erosion-corrosion resistance. The interactions of erosion and corrosion are
determined, and the dominant role of the coatings is the damage caused by mechanical factors. The damage caused by
corrosion factors forms a large proportion of the coatings. Improving the corrosion resistance of the coating can reduce the loss
of interaction, and then improve the erosion resistance. The coatings exhibit brittle erosion process, and mainly reflect in the
crash and cutting erosion of the hard particles. The decrease of the porosity and increase of the combining bonding strength are
the key factor to increase the erosion-corrosion resistance of the AC-HVAF coatings in fracturing fluid.
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Fig.2 Influence of sand content on E-C rate of coatings
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Fig.3 Influence of impact angle on E-C rate of coatings
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Fig.9 SEM images of AM coating and WC coating after erosion-corrosion
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