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The localised corrosion behaviour of UNS A93003 aluminium alloy was investigated in a seawater acetic
acid test solution (SWAAT: 4.2 wt% NaCl + 1.0 wt% CH,COOH). Specimens were immersed for 169 h,
and the surface morphology was examined using optical microscopy. Maximum and average depths were
measured by 3D profilometry, and the corroded area fraction was quantified through image analysis. Al-
Mn-Fe-Si intermetallic compounds (IMCs) were distributed throughout the alloy matrix. Localised cor-
rosion was observed at the IMC-matrix interfaces, particularly around coarse IMCs (approximately
10 um). Both the average and maximum depths increased with immersion time, while the maximum-to-
average depth ratio decreased towards unity. This trend indicated a reduction in depth localisation and an
increase in the number of localised corrosion sites. Initiation was preferentially associated with the inter-
faces of coarse IMCs and later extended to the interfaces of finer IMCs. Initially, localised corrosion areas
were isolated but eventually became connected or merged. SKPFM analysis showed a higher contact
potential difference (CPD) on IMCs than on the matrix; the ACPD values were consistent with a micro-gal-
vanic driving force for early initiation.
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Fig. 1. Optical micrographs of the UNS A93003 alloy
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Fig. 2. SEM (BSE) image of the UNS A93003 alloy surface and the corresponding EDS elemental maps (Al, Mn, Fe, and Si)
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Fig. 3. Potentiodynamic polarisation curve of the UNS
A93003 alloy measured in SWAAT solution (4.2 wt% NaCl
+ 1.0 wt% CH;COOH) at room temperature
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Fig. 4. Time dependence of localised corrosion depth metrics of the UNS A93003 alloy after immersion in SWAAT solution:
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Fig. 6. AFM topography map and SKPFM contact potential difference (CPD) map of the UNS A93003 alloy surface, with the

corresponding SEM (BSE) image and EDS elemental maps
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