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Copper alloys are commonly applied to ship's propellers, pumps and valves which are serviced in seawater due
to their good castability and corrosion resistance. In the environment of high flow velocity, however, erosion
damage predominates over corrosion damage. In particular, the cavitation in seawater environment accelerates
surface damage to copper alloys, resulting in degradation of products and economic losses and also threatening
safety. The surface was coated with WC-27NiCr by high velocity oxygen fuel(HVOF) spraying technique to
attain durability and cavitation resistance of copper alloys under high velocity/pressure flow. The cavitation test
was performed for the WC-27NiCr coating deposited by HVOF in seawater at the amplitude of 30 um with
seawater temperature. The cavitation at 15 C caused exfoliation of the coating layer in 17.5 hours while that
of 25 C caused the exfoliation in 12.5 hours. When the temperature of seawater was elevated to 25 C from
15 C, more damage was induced by over 160%.

Although WC-27NiCr has good durability, corrosion resistance and eletrochemical stability, the cavitation damage
rate of the coating layer could remarkably increase at the elevated temperatures under cavitation environments.
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Table 1. Chemical composition of the HVOF coating materials

Component (wt%) Cr Ni C w
WC-27NiCr 20 7 5 68

Table 2. Spray condition of HVOF coating for WC-27NiCr

Spray rate Spray Feeder Gun
Powder IE /r};lin] Distance speed Barrel
& [mm] [rpm] | [inch]

WC-27NiCr 76 380 150 4

264

Cross-section Surface

Micro Vickers hardness : 680.0 Hv 7

; Ius.spm

Coating

Fig. 1. Observation of the cross-section and surface for HVOF
coating specimens.
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Fig. 2. The XRD analysis of WC-27NiCr coating surface by
HVOF spray coating process.
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Table 3. The result of crystal analysis for WC-27NiCr coating
surface

Phase Crystallograpohlc Bra\./als
parameters( A) lattice
a 2.9063
Tungsten 2.9063
Carbide c 2.8375 Hexagonal
(WG a, B 90.0000
¥ 120.0000
) a 5.8369
_ Nickel b 5.8369
dichromate( 1l ) 24301 Tetragonal
(Ni(Cr204)) ¢ :
a,B,y 90.0000

Fig. 3. Analysis for chemical elements of cross-section by mapping
analysis for WC-27NiCr coating.
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Fig. 4. Analysis for chemical elements of cross-section by spot EDS spectrum for WC-27NiCr coating.
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Fig. 5. Comparison of the damaged behavior for WC-27NiCr
HVOF coating in sea water of 15T.
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Fig. 6. Comparison of the damaged behavior for WC-27NiCr
HVOF coating in sea water of 25T.
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Fig. 7. 2D/3D analysis of the damaged behavior with cavitation
time for WC-27NiCr HVOF coating in 15C sea water.
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Fig. 8. 2D/3D analysis of the damaged behavior with cavitation
time for WC-27NiCr HVOF coating in 25 sea water.
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