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In this study, erosion tests and erosion-corrosion tests of A15083-H321 aluminum alloy were conducted
at various flow rates in seawater. The crosion tests were conducted at a flow rate of 0 to 20 m/s, and
erosion-corrosion tests were performed by potentiodynamic polarization method at the same flow rate.
Characteristic evaluation after the erosion test was conducted by surface analysis. Characteristic evaluation
after the erosion-corrosion test was performed by Tafel extrapolation and surface analysis. The results of
the surface analysis after the erosion test showed that surface damage tended to increase as the flow rate
increased. In particular, intermetallic particles were separated due to the breakdown of the oxide film at
10 m/s or more. In the erosion-corrosion test, the corrosion current density increased as the flow rate increased.
Additionally, the surface analysis showed that surface damage occurred in a vortex shape and the width
of the surface damage tended to increase as the flow rate increased. Moreover, damage at 0 m/s, proceeded
in a depth direction due to the growth of pitting corrosion, and the damaged area tended to increase due
to acceleration of the intermetallic particle loss by the fluid impact.
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Table 1 Chemical compositions of Al5S083-H321 (wt%)

Mg Si Fe Mn Cr Cu Al

4.48 | 0.0005 | 0.358 | 0.542 | 0.0652 | 0.0133 | Bal.

'K

Fig. 1 Schematic diagram of erosion corrosion experiment apparatus.

Table 2 Chemical compositions and properties of seawater

Main component (mg/L) oH Dissolved oxygen Electric conductivity
SO~ cr Na* K Mg** Ca (mg/L) (mS/cm)
2,605 17,388 10,414 361 1,215 402 7.9 10.2 49.7
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Fig. 2 Surface morphologies for AIS083-H321 after erosion test
at various flow rate in seawater (distance of between a specimen
and a nozzle: 5 mm, impact angle: 90°).
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Fig. 5 3D microscopic image analysis of AIS083-H321 after
potentiodynamic polarization test at various flow rate in
seawater;(a) 3D microscopic image analysis, (b) Max damage
depth.
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Fig. 6 Mechanism of various corrosion progress in seawater
environment;(a) Pitting corrosion, (b) Erosion corrosion.
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Fig. 7 Potentiodynamic polarization curves for Tafel analysis of AIS083-H321 at various flow rate in seawater;(a) 0 m/s, 5 m/s,
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