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Corrosion behavior of Al-Zr alloys and master alloys in NaCl solution
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Abstract

The effect of zirconium content in Al-Zr alloys and master alloys on their corrosion resistance in 3%
NaCl water solution at room temperature was studied by means of gravimetric and polarization methods. The
structure of alloys and master alloys was additionally studied by scanning electron microscopy. It was found
that the main part of zirconium in Al-Zr master alloys is represented by phases of an intermetallic compound
with a size of 5 to 50 um. According to the results of X-ray phase analysis, this compound is Al;Zr. Based on
the obtained results, the influence of the structure of alloys and master alloys, in particular, of the intermetallic
compounds contained in them, on the corrosion rate of the samples was determined.

It has been established that homogeneous Al-Zr alloys are less prone to corrosion than master alloys
with the inclusions of intermetallic compounds. However homogeneous alloys are less prone to passivation,
which promote the corrosion resistance of the samples. The addition of 0.42 wt.% zirconium into aluminium
reduces the corrosion rate of the alloy at the initial stages of testing, but with the increasing test durability the
corrosion rate increases and becomes higher than that of high-purity aluminium. It was established that the
sample with 5.5 wt.% of zirconium is the most susceptible to corrosion. This is caused by the presence of a
large number of intermetallic compounds and the occurrence of corrosion galvanic couples. With an
increasing zirconium content to 10 wt.% the corrosion of the master alloys is sharply enhanced during the first
three days of testing. This is associated both with increasing area of intermetallic compounds and decreasing
area of homogeneous alloy. It is leads to an increase in the density of the corrosion current. For longer tests,
the corrosion rate of all samples decreases due to passivation. Among all master alloys containing
intermetallic compounds, the sample with 11 wt.% zirconium shows the highest corrosion resistance. The
relatively low rate of corrosion of this master alloy is maintained throughout the test period (28 days), which
is associated with rapid passivation at the initial stage of the experiment.
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