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ABSTRACT: The paper aims to study the corrosion law of copper-nickel alloy pipes with different curvature under seawater
scouring, to lay a foundation for elbow corrosion control. The corrosion behavior of three elbows of 30°, 45° and 90° at different
flow rates was simulated by the k-¢ turbulence model using polarization curves of copper-nickel alloy as boundary conditions.
After the fluid entered the elbow, the flow velocity of inner side was obviously accelerated, and that of outer side was reduced,
resulting in serious corrosion of the inner pipe wall. The corresponding corrosion rate increased with the increase of the bending
angle; and at the same time, the serious corrosion zone moved backward. Meanwhile, as the inlet flow rate increased, the corro-
sion rate of the elbow wall was increased, but the maximum corrosion location within the elbow was not changed. The elbow
corrosion rate is closely related to the flow rate and bending angle. The higher the flow rate and the greater the bending angle,
the greater the corrosion rate of the tube wall.
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Fig.1 Dynamic seawater corrosion test device
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Fig.3 Grid generation: a) face mesh; b) volume grid
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Fig.4 polarization curve at different flow rates
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