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Composition, structure and corrosion resistance of AI-Mn alloy coatings
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Abstract: Al-Mn alloy coatings were obtained on iron substrate from AICl;-NaCl-KCl low temperature molten salt with
a controlled content of anhydrous MnCl,. SEM, EDS, XRD and polarization curves were used to investigate the
composition, surface morphology, phase structure and corrosion resistance of the obtained deposits. The results show that
the surface of the obtained pure aluminum coating is acicular, while the coating with 9.20%(mass fraction) Mn is
flowery-like and irregular tumor-like outshoots and dark grain boundaries exist in the coating with 25.43% Mn. As Mn
content achieves 34.42%, the obtained crystal is fined and the grain boundaries turn clear. The content of manganese
increases linearly with increasing content of MnCl,. A single amorphous phase alloy coating is obtained when Mn content
is between 20.84% and 29.74%, when the content of Mn beyond 29.74%, a mixture of amorphous and AlgMns was
obtained. The pitting potential of the obtained pure aluminum coating is enhanced by about 180—360 mV when added
with Mn. The corrosion resistance of single amorphous phase alloys is better than that of the duel-phase structure
deposits.
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Fig.1 SEM surface morphologies of Al-Mn alloys with various Mn contents: (a) Mn-free; (b) 9.20%Mn; (c) 25.43%Mn; (d)

34.42%Mn
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Fig.2 SEM surface morphologies of linearly element analysis
of surface(a) and cross-section(b) of alloy with 25.43% Mn
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Fig.4 XRD patterns for Al-Mn alloy deposits with different
Mn contents: (a) Mn-free; (b) 9.20%Mn; (¢) 16.26%Mn; (d)
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Fig.5 Polarization curves of Al-Mn alloys
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