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Abstract The structural integrity of a surface metal coating was evaluated through numerical results to
improve the efficiency and reduce the damage caused by cavitation in ships and marine plants. The goal
was to ensure structural strength and performance, even if the thickness of the wing is reduced to reduce
the weight of the material and surface coating. Analytical methods were used for four models: a
non-coating model, one with the same thickness after coating, one with a thickness reduction of 3% after
coating, and one with thickness reduction of 5% after coating. With a thickness reduction of 5% after
coating, the stress was increased to 12%, and the safety factor was 0.99%, so the structural integrity was
insufficient. However, a better material or a thicker coating could allow a sufficient safety factor to be
secured. The structural integrity was improved by the coating, and even when the weight was reduced

up to 5%, the structural integrity could be sufficiently secured due to the coating effect.
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Fig. 1. Schematic of HVOF spray coating
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Fig. 2. Coordinate system of KP505



Table 1. Principal particulars of structural analysis
for KP505 Propeller

Parameter Principal
Scale ratio 31.6
Diameter(m) 0.25
Pitch/Diameter mean 0.95
Blade area ratio(Ae/A0) 0.8
Hub ratio 0.18
No. of Blades 5
Section NACAGG
Atmospheric pressure[Pa] 101,325
Operating pressure[Pa] 32242.81
Vapor pressure[Pal 3540
Speed[rpm] 720
Angular velocity wlrad/sl 75.40
Densitylkg/m’] 998.2
Kinematic viscosity[v] 1.004 x 10
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Table 2. Result of analysis according to condition

Condition Substrate thickness Coated thickness Increased Stress Safety factor

Non Coating 22.0 mm 2 mm - 0.984
Coating 20.0 mm 2 mm - 1.086

3% reduced 194 mm 2 mm 7% 1.027
thickness

5% reduced 19.0 mm 2 mm 12 % 0.990
thickness
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