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Abstract

Paper presents the results on the corrosion behavior of some Al-Fe-Si, Al-Mg-Si
and Al-Mg-Mn alloys in their final commercially usable tempered state. Durability of
alloys was quantified and compared in the sense of corrosion rates in aqueous solutions
while also having in mind the role of alloy chemistry. Open circuit corrosion potential
(OCP) measurements, linear polarization and potentiodynamic anodic/cathodic
polarization was employed in order to determine the corrosion behavior of samples in
the mixture of chloride ions containing aqueous corrosion ambient. We found out that
AlFe0.83Si0.18(AA8079), AIMg0.63Si0.72 (AA6005) and AIMg4Mn (AA5182) alloy
exhibited the highest rates of passivation in 0.51 mol NaCl solution. The group of
Al-Fe-Si alloys exhibited the greatest sensitivity to the changes in chemical composition
under potentiodynamic polarization. Artificially aged Al-Mg-Si extruded profiles and
fully annealed (after cold rolling) Al-Mg-Mn sheets exhibit very similar levels of
equilibrium potentials E g in 0.51 mol NaCl solution. In the case of Al-Fe-Si alloys,
we found that Fe/Si ratio also plays an important role, next to the total content of Fe and
Si. Alloys with high Fe/Si ratios showed almost 30 % lower polarization resistance
compared to the alloys with balanced Fe/Si, even in the case of the equal total content of
alloying elements. The AIMg0.7Si11.2Mn0.8 alloy aged after quenching in the sprayed
water and AIMg4Zn1.3Mn0.4 annealed sheet exhibit very similar levels of corrosion
rates in 0.51 mol NaCl solution.
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Introduction

From a corrosion perspective, aluminum and its alloys have been a successful
metal materials used for many applications like commodity roles, automotive and vital
structural components in aircrafts. There are numerous Al-based alloys successfully
used in different environmental or atmospheric conditions either in their conventional
form, leaving the corrosion protection industry to focus on market-needs, or other more
or less demanding applications. Relatively pure aluminum has good corrosion properties
due to formation of the strongly bonded barrier oxide film. This protective oxide layer is
especially stable in near-neutral solutions of most non-halide salts leading to excellent
pitting resistance. Nevertheless, in open-air solutions containing halide ions, with Cl ion
being the most common, aluminum is susceptible to pitting corrosion [1,2]. This process
is related to the presence of oxygen, and the metal is readily polarized to its pitting
potential, and because chlorides contribute to the formation of soluble chlorinated
aluminum-hydroxide which interferes with the formation of the stable oxide on the
aluminum surface [2]. The composition of the aluminum-rich solid solution, which
constitutes the predominant volume fraction and area fraction of the microstructure,
determines the corrosion potential of an aluminum alloy in a given environment.
Alloying elements are added to aluminum for various reasons with improving
mechanical properties as the principal reason. These elements introduce heterogeneity
into the microstructure, which is the main cause of localized corrosion that initiates in
the form of pitting, and each alloying element has a different effect on the corrosion of
aluminum [2]. These microstructural heterogeneities frequently have corrosion
potentials differing from that of the solid solution matrix resulting in local (micro-)
galvanic cells and it which can be experimentally quantified [1, 3-7].

In this paper, we discuss the influence of chemical composition on the corrosion
behavior of some Al-Fe-Si, Al-Mg-Si and Al-Mg-Mn alloys in their final commercially
usable tempered states. Some of these alloys are used for many automotive applications
such as Al-Fe-Si for thin gauge automotive heat exchanger type of applications, Al-Mg-
Si alloys for extruded and hydro-formed sections, and Al-Mg-Mn and Al-Mg-Si series
alloys for sheet applications, such as inner structural parts and outer skins [8-15].

A substantial portion of Al-Fe-Si and Al-Fe-Mn-Si alloys is also used for
manufacturing the packaging foils and sheets for common heat exchanger applications
[8, 9]. These Al-rich eutectic alloys based on Al-Fe-Si and Al-Fe-Mn when roll-cast and
appropriately processed can provide a good combination of strength and ductility. Their
performance depends not only on the mechanical properties but also on the corrosion
resistance in working ambient. One of the most important factors being the intermetallic
particles, nature of which depends on the chemical composition, dispersed in the
aluminum matrix. of foils. Some of these particles may become anodic in most
corrosive environments with the respect to the aluminum matrix, micro-galvanic cells
may form which lead to the local perforation of the aluminum foil [7, 12, 14, 16, 17].
The growing demand for more fuel-efficient vehicles to reduce energy consumption and
air pollution is a challenge for the automotive industry. Highly formable non-heat
treatable AASxxx alloys are used mostly for the inner panel applications, whilst the
heat-treatable AA6xxx alloys are preferred for the outer panel applications [19]. The Al-
Mg-Mn alloy system gives different combination of superior formability with sufficient
strength achieved by the solid solution hardening which can be further enhanced by
deformation due to the characteristically high strain hardening behavior. Further
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improvement in properties required for specific applications (e.g. surface appearance,
corrosion resistance, and thermal stability) has been achieved by small additions of
other alloy elements and/or modified processing routes [20-23]. The AA6xxx series of
aluminum alloys are very attractive for the application in transportation industry
because of their high specific strength to weight ratio and are mostly used where
quenching occurs during the extrusion processing. These alloys contain silicon and
magnesium approximately in the proportions required to form magnesium-silicide
(Mg,Si) phase. In recent years, alloy modifications have been introduced, together with
specific processing modifications, to meet the requirements related to the strength,
formability, and paint bake process and corrosion resistance [20]. The rationale behind
the development of these alloys and the different performance of the alloys has been
covered in many publications, and will not be repeated here.

The objective of this investigation paper was to investigate the corrosion
behavior of some Al-F-Si, Al-Mg-Si and Al-Mg-Mn alloys in aqueous solutions, taking
into account the role of chemical composition of alloys, by quantifying and comparing
the alloy durability in the sense of corrosion rates. Open circuit corrosion potential
(OCP) measurements, recorded as a function of time for 60 minutes, linear polarization
and the polarization resistance (Ry,) measurements, corrosion current (icor), corrosion
rate (Corr rate) and equilibrium potential (E—) were carried out. Additionally, the
potentiodynamic anodic and cathodic polarization were employed in order to determine
the corrosion behavior of annealed (after cold rolling) Al-Fe-Si Al-Mg-Mn sheets and
Al-Mg-Si artificially aged samples.

Experimental Procedure

The chemical composition for the tested series of alloys is given in the Table 1.
Thin strips of Al-Fe-Si alloys (AA8xxx) were prepared from twin-roll continuously
(TRC) cast strips. Alloys were continuously cast to 7 mm thickness in an industrial
"3C" device. Casting speed was 1 m/min and the temperature 690 °C. Samples of TRC
sheets were subsequently industrially cold-rolled to the final thickness of 0.5 mm, with
an intermediate annealing (480 °C for 6 hours) at gauges of 2 mm. The Al-Mg-Si
(AA6xxx) alloys used in this experiment were industrially produced from the semi-
continuous cast billets and supplied te—ts in the form of extruded profiles. All tested
alloys belong to the AA6xxx series of alloys with the excess of silicon. Cast billets with
7 m in length and a diameter of 0.2 m were homogenized for 12 hours at 570 °C. They
were subsequently cut to the length of 0.62 m and extruded through the hydraulic press
with direct metal flow into the rectangular tube, through the single-hole bridge die, with
the extrusion ratio of 74. Extruded profiles were quenched directly on the press with the
blown air, except for the alloy AIMg0.7Si1.2Mn0.8, which was quenched with the
water spray, cooled to room temperature, stretched and subsequently artificially aged
under laboratory conditions.

The temperatures of the press container and pre-heated billets were 420 °C and
520°C, respectively, for all investigated Al-Mg-Si alloys. All specimens were
artificially aged at 170 °C for 6 hours after the extrusion. Three AlI-Mg-Mn alloys used
in the experiment were produced under laboratory conditions. The alloys were cast into
steel mold, in the form of plates hxbxI=10x100x200 mm, subsequently homogenized at
470-510 °C (depending on the chemical composition) for 4 hours and cold rolled (with
three intermediate annealing) to final thickness of 1.25 mm.
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Table 1. Chemical composition of the tested Al-Fe-Si, AI-Mg-Si and Al-Mg alloys

(wt. %)

Commercial (Al rest)
N° designation Type of Alloy Mg| Si | Mn | Fe |Zr| Zn | Cu
1 AA8079  |AlFe0.83Si0.18 0.18] 0.01 {0.83
2 AA1200 |AlFelSi0.18Mn0.14 0.18]0.141|1.04
3 AA8011  |AlFe0.74Si0.52 0.5210.077(0.74
4 AA8011  |AlFe0.66Si0.58Mn0.37 0.58] 0.37 {0.66
5 AA8006 |AlFel.34Si0.14Mn0.43 0.14] 0.43 |1.34
6 AA6060  |AIMg0.44Si0.54 0.4410.5410.006 |0.46 0.12
7 AA6005 |AIMg0.63Si0.71 0.63]10.71] 0.07 |0.23
8 AA6005* |AIMg0.65Si0.76Zr0.1 0.65]10.76] 0.12 10.210.1
9 AA6082  |AIMgl1Si0.91Mn0.47 1.0310.92] 0.47 [0.21
10 AA6082  |AIMg0.7Si1.2Mn0.8 0.7 |1.22] 0.81 [0.23
11 AA5182 |AIMg4Mn0.4 4.2310.13] 0.42 [0.26
12 AIMg4Mn0.4Zn0.3 4.03]0.22] 0.43 [0.24 0.34]0.16
13 AlMg4Zn1.3Mn0.4 4 10.21] 0.21 |0.22 1.31]0.18

The samples of Al-Fe-Si and Al-Mg-Mn alloys were tested as recrystallized
sheets (fully annealed) after cold rolling, and Al-Mg-Si alloys were tested as heat
treated, i.e. artificially aged after quenching. The mechanical properties (tensile
strength, yield stress and fracture strain) were determined according to the standard
methodology, using the tensile testing "Instron" equipment as presented in the Table 2.

Table 2. Tensile properties of investigated alloys

o Rpo2, Rm, A,
N" | Alloy MPa MPa %
N° | AlFe0.83Si0.18 38 91 40

AlFe1Si0.18Mn0. 14 38 97 35
1| AlFe0.74Si0.52 ) 112 35
2 | AlFe0.665i0.58Mn0.37 ) 117 32
3 | AlFel.34Si0.14Mn0.43 48 127 32
4 | AIMg0.44Si0.54 244 266 12
5 | AlMg0.63Si0.71 233 272 12
6 | AIMg0.65Si0.76Z10.1 282 311 7
7 | AIMglSi0.91Mn0.47 249 266 11
8 | AIMg0.7Sil.2Mn0.8 314 338 14
9 | AlMg4Mn0.4 122 252 26
10 | AIMgd4Mn0.4Zn0.3 142 282 27
11| AlMgdZnl.3Mn0.4 150 301 29
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The PAR-352 system of potentiostat-galvanostat (mod 273), with MK-047 cell
and software PAR SOFTCORR 352 II was employed to investigate the corrosion
behavior of tested alloys in two aqueous corrosion ambiences: natural water containing
8 mg/dm3of CI, and 0.51 mol sodium chloride solution, as a simulation of seawater
conditions. Three different testing techniques listed below, were used in order to
evaluate the corrosion behavior of the tested Al-Mg-Si alloys:

1. Open circuit corrosion potential (OCP) measurements, recorded as a function
of time for 60 minutes,

2. Linear polarization and measuring the polarization resistance (R,,), corrosion
current (icr), corrosion rate (Corr rate) and equilibrium potential (E-o))

3. Potentiodynamic anodic and cathodic polarization, and measurements of the
corrosion current (i), corrosion rate (Corr rate) and equilibrium potential
(Ei=0))

For the purpose of comparison of the corrosion characteristics, the testing of
annealed AA1020 (A199.7) sheet sample was also performed.

Results and Discussion

Corrosion behavior of selected alloys was assessed in natural water and in
synthetic seawater, using three accelerated methods of testing. The evolution of
corrosion potential for tested alloys, immersed in natural water and in 0.51 mol NaCl
solution during one hour, is presented in Figure 1. It can be observed that the onsets of
the open circuit corrosion potentials (OCP) for all alloys are shifted in the direction of
more electropositive values, and the shapes of the curves that represent the evolution of
E.or for different series of tested aluminum alloys are similar. Such a rise in potential in
the electropositive direction is usually observed for the samples that exhibit passivity in
given corrosion ambience.

The open circuit corrosion potentials of all alloys increase quickly during the first
200 seconds, showing a significant rate of passivation. Comparison of the OCP curves
for Al-Fe-Si alloys shows that the highest rate of passivation in 0.51 mol NaCl solution
was exhibited by AlFe0.83Si0.18 (AA8079) alloy, Figure la. This sample reached a
stable value of the open circuit corrosion potential in the first 50 seconds of the
immersion. In the cases of Al-Mg-Si (Figure 1b) and Al-Mg-Mn (Figure 1c) alloys, the
highest rates of passivation are indicated for AIMg0.63Si0.72 and AlMg4Mn alloys,
respectively.

Final values of the corrosion potential, after 60 minutes, its dependence on the
type of alloy and, in general, on the total alloying elements content, are all illustrated in
Figure 2. Final open circuit corrosion potentials of all alloys were in the ranges between
-579mV and -759 mV in natural water, and between -730 mV and -894 mV in 0.51 mol
NacCl solution.
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Fig. 1. Open circuit potential vs. time of tested (a) Al-Fe-Si, (b) AlI-Mg-Si and
(c) Al-Mg-Mn alloys in synthetic seawater, open to air at room temperature.
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Fig. 2. Effect of the total alloying elements content on the final values of OCPs of tested
Al-Fe-Si, Al-Mg-Si and Al-Mg-Mn alloys in (a) natural water and (b) synthetic
seawater, open to air at room temperature

Open circuit corrosion potentials of cold-rolled and annealed Al-Fe-Si thin
sheets, with high Fe/Si ratios, or containing higher percentage of Fe and Mn
(AlFel1Si0.18Mn0.14, AlFel.34Si0.14Mn0.43, AlFe0.66Si0.58Mn0.37), are shifted
towards more electronegative values, if compared to the A199.7 values in both corrosion
ambient. Differences in the values of the OCPs for the Al-Fe-Si samples and A199.7
were about 14% (approx. 100 mV) in natural water and 19% (approx. 140 mV) in
seawater. The OCPs of tested AASxxx and AA6xxx alloys were quite close and
comparable with the OCPs of annealed A199.7 sheet sample, in both corrosion ambient.
Differences in OCPs of these alloys, in relation to Al99.7, were between 1-4 %. The
exceptions were found for the AIMg0.65Si0.76Zr0.1 alloy in chloride solution where
the difference is 14 % (about 100 mV) and for the AIMg4Zn1.3Mn0.4 sample immersed
in natural water (about 9%, or 60mV) [24].
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Figure 3 shows polarization curves of investigated alloys under potentiodynamic
scanning conditions in synthetic seawater.
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Fig. 3.Potentiodynamic polarization diagrams of tested (a) Al-Fe-Si, (b) Al-Mg-Si and
(c) Al-Mg alloys samples in synthetic seawater, open to air at room temperature
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Similarities in the shapes of the anodic and cathodic parts of the potentiodynamic
scanning curves, but also some differences in the slopes of anodic parts, which promote
dissolution and corresponds to the corrosion rates illustrated in Figure 4b, are evident
for all group of samples. Some of the corresponding calculated corrosion parameters
(the equilibrium potential and corrosion current) are presented in Figure 4. It is clear
that the Al-Fe-Si group of tested alloys exhibited the greatest sensitivity to the changes
in the content of alloying elements under potentiodynamic polarization. The increase in
the total content of Fe, Si and Mn for 1wt. % moved potentiodynamic curves to more
electronegative values of potential by about 200 mV. Artificially aged AI-Mg-Si
extruded profiles and fully annealed (after cold rolling) AI-Mg-Mn sheets exhibit very
similar levels of equilibrium potentials E_g)in 0.51 mol NaCl solution, Figure 4a. The
increase in the total content of main alloying elements in tested Al-Mg-Si alloys slightly
moved the equilibrium potentials Ey to the "more noble" areas of less negative
potentials.

Values of the equilibrium potentials E(-g)for the reactions under consideration of
potentiodynamic scanning conditions (anodic or cathodic) of all tested alloys, in 0.51
mol NaCl solution, were in the following ranges (Figure 4a):

e between -714 mV and -901 mV for Al-Fe-Si alloys,

e between -739 mV and -805 mV for Al-Mg-Si alloys,

e between -729 mV and -789 mV for Al-Mg-Mn alloys.

Figure 4b illustrates the values of corrosion current as a function of the type of
alloy for potentiodynamic conditions of testing in synthetic seawater, open to air at
room temperature. Corrosion currents generally increase with increasing content of
alloying elements inside of all groups of alloys. The increase in corrosion current
density was most pronounced in the Al-Mg-Si alloys: increase in the content of the
main alloying elements to about 1.5wt.% caused an increase in i., for three to five
times compared toAl199.7 or to basic AIMg0.44Si0.54 alloy. It is well known that the
addition of Si in conjunction with Mg, which is typical in AA6xxx series of Al alloys,
allows Mg,Si particles to precipitate. There is also a lot of literature data on the role of
chemical composition on forming the Mg-Si phase and its influence on mechanical
properties [2, 25-27]. These particles are beneficial in terms of increasing strength, but
as shown in recent investigations, that Mg,Si remained more ‘anodic’ than the matrix in
Al-alloys. Consequently, Mg,Si remains anodic and undergoes selective dissolution in
the Al-matrix. In a similar way, the results of monitoring of corrosion current of the Al-
Mg sheets in 0.51 mol NaCl showed that i, increases with the addition of Zn and Cu in
basic AA5182 alloy.
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Fig. 4. Effect of the total alloying elements content on the (a) equilibrium potentials and
(b) corrosion current of tested Al-Fe-Si, Al-Mg-Si and AlI-Mg-Mn alloys samples in

synthetic seawater, open to air at room

temperature under potentiodynamic

polarization conditions

The influence of the chemical composition on the polarization resistance and
corrosion current of tested Al-Fe-Si, Al-Mg-Si and Al-Mg-Mn alloys under linear
polarization in natural water and synthetic sea water, open to air at room temperature, is
illustrated in Figures 5-7. The polarization resistance rapidly decreased with the
increasing of the main alloying elements content for all types of alloys. In the case of
Al-Fe-Si alloys, it was observed that the Fe/Si ratio also played an important role next

to the total content of Fe and Si.
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Fig. 5. Effect of the total alloying elements content on the polarization resistance of
tested Al-Fe-Si, Al-Mg-Si and AI-Mg-Mn alloys samples under linear polarization
(a) natural water and (b) synthetic seawater, open to air at room temperature

Alloys with balanced Fe/Si ratio (AA8011) show significantly higher
polarization resistance when compared to alloys with excess of Fe relative to Si
(AA1200, AAB006) in natural water even in the case of the equal total content of
alloying elements. Results of the linear polarization of Al-Mg-Si alloys indicate that
alloys AlMg0.44Si0.54 and AIMg0.63Si0.71 show similar values of polarization
resistance, corrosion current and, subsequently, the corrosion rates in natural water.
Increasing the Mg+Si+Mn content by1.5 wt.% in this type of alloy decreased the R, by
about 10kQ. Similar relations between investigated corrosion characteristics for all
series of alloys were observed in solution with an elevated concentration of ClI ions,
Figure 5b. Al-Fe-Si alloys with high Fe/Si ratios and the addition of Mn show about
30% lower values of R, compared to the alloys with balanced Fe/Si. Al-Mg-Si series of
alloys in these testing conditions showed less sensitivity, with the grouping of the
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values of the R, and corrosion currents for samples artificially aged after quenching in
blown air. The AIMg0.7Si1.2Mn0.8 alloy aged after quenching in the sprayed water
showed significantly lower polarization resistance compared to similar alloys exposed
to the effects of slower quenching. Investigated Al-Mg-Mn alloys showed significant
corrosion sensitivity with addition of Zn and Cu in aqueous solution with high content
of CI ions.
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Fig. 6. Effect of the total alloying elements content on the corrosion current under
linear polarization (a) natural water and (b) synthetic seawater, open to air at room
temperature.

It was found that the addition of 1.3 wt.% Zn and 0.17wt.% Cu to 5182 base
alloy, containing 4 wt.% Mg, resulted in significant decrease of R, (from 7.5kQ to 3.6
kQ) and increase of the corrosion current/rates of these annealed sheets for almost two
times. It should be noted that base AA5182 alloy showed similar levels of measured
corrosion properties in terms of Ry and I, as AlFel.34Si0.14Mn0.43 alloy. In
addition, AIMg0.7Si11.2Mn0.8 alloy aged after quenching in the sprayed water and
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AlMg47Zn1.3Mn0.4 annealed sheet exhibit very similar levels of corrosion current and
subsequently corrosion rates in 0.51 mol NaCl solution.

The influence of the chemical composition on the equilibrium potentials (Ej-) of
tested Al-Fe-Si, Al-Mg-Si and Al-Mg-Mn alloys under linear polarization is presented
in Figure 7. The increase of the Fe, Si and Mn content in Al-Fe-Si annealed sheets
moved the equilibrium potentials (Ei-) in the direction of more electronegative values
in natural water, and measured differences were about 225mV. Equilibrium potentials
measured on Al-Mg-Si artificially aged samples in natural water are quite close to the
values measured on the Al-Fe-Si annealed samples.
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Fig. 7. Effect of the total alloying elements content on the equilibrium potentials of

tested Al-Fe-Si, Al-Mg-Si and Al-Mg-Mn alloys samples under linear polarization
(a) natural water and (b) synthetic seawater, open to air at room temperature.

Analysis of the correlation between corrosion rates of alloys investigated in 0.51
mol NaCl and their tensile strengths is illustrated in Figure 8. The increase in the
strength of certain types of alloys is, generally, a direct consequence of the increase in
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the content of alloying elements. In this regard, there is a direct correlation between the
increase in the strength of these alloys, and accordingly, the increase in corrosion rate or
the reduction of its corrosion resistance. In the case of Al-Mg-Mn alloys, in which the
additional alloying of base AA5182 alloy with 1.3 wt.% Zn and 0.18 wt.% Cu increases
R,, by about 20%, reaching 300MPa, increased corrosion rate, exponentially, almost
twice the initial value. It is worthwhile noting, that in fact this is a very thin layer with
formation of about 2.5 pm per year.
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Fig. 8. Corrosion rates in synthetic seawater of tested (a) AI-Mg-Si, Al-Mg-Mn, and (b)
Al-Fe-Si alloys under linear polarization against tensile strength, open to air at room
temperature.

Very similar corrosion rates were observed by comparing certain Al-Mg-Si and
Al-Mg-Mn alloys, which are very close in tensile strength. Thus, same levels of
corrosion rates were observed for the non-heat treatable annealed AIMg4Zn1.3Mn0.4
and heat-treatable AIMg0.7Si11.2Mn0.8 alloy aged after quenching in the sprayed water,
noting that both alloys exhibit the tensile strength above 300 MPa, Figure 8a, Table 2.
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The resulting corrosion parameters for the Al-Fe-Si thin strip in the annealed condition,
in terms of correlation and with respect to the tensile strength, indicate relation that may
be characterized as a linear interdependence, Figure 8b.

Conclusion

The influence of chemical composition on the corrosion behavior and some
correlative interdependence between corrosion durability with tensile strength of Al-Fe-
Si, Al-Mg-Si and Al-Mg-Mn type of alloys were investigated. The samples of Al-Fe-Si
and Al-Mg-Mn alloys were tested as recrystallized sheets (fully annealed) after cold
rolling, and whereas Al-Mg-Si alloys were tested as heat treated - artificially aged after
quenching directly on the extrusion press.

The onsets of the open circuit corrosion potentials (OCP) for all group of alloys
were shifted in the direction of more electropositive values, and the shapes of the curves
that represent the evolution of E,, for different series of tested group of aluminum
alloys are similar. The open circuit corrosion potentials of all alloys increase quickly
during the first 200 seconds, showing a significant rate of passivation. The highest rates
of passivation in 0.51 mol NaCl solution exhibited AlFe0.83Si0.18 (AA8079),
AIMg0.63Si0.72 (AA6005) and AIMg4Mn (AAS5182) alloys. Increasing the amount of
alloying elements in all tested series of alloys shifted the final values of OCPs to less
"noble" potential values. It was found that OCPs of tested AASxxx and AA6xxx alloys
are close to the OCPs of annealed A199.7 sheet sample, in both corrosion ambiences.

The greatest sensitivity to the changes in chemical composition, under
potentiodynamic polarization, exhibited the group of Al-Fe-Si alloys. The increase in
the total amount of Fe, Si and Mn for 1wt.% moved potentiodynamic curves to more
electronegative values of potential by about 200 mV. Artificially aged Al-Mg-Si
extruded profiles and fully annealed (after cold rolling) AI-Mg-Mn sheets exhibit very
similar levels of equilibrium potentials E—gin 0.51 mol NaCl solution. The increase in
corrosion current density is most pronounced in the Al-Mg-Si alloys: increase in the
content of the main alloying elements to about 1.5 wt.% caused an increase in ico, for
three to five times compared toA199.7or basic AIMg0.44Si0.54 alloy.

The polarization resistance rapidly decreased with the increasing of alloying
elements content for all types of alloys. It was observed that in the case of Al-Fe-Si
alloys Fe/Si ratio plays an important role also next to the total content of Fe and Si. That
is, alloys with high Fe/Si ratios and the addition of Mn showed lower polarization
resistance compared to the alloys with balanced Fe/Si, even in the case of the equal total
content of alloying elements. Increasing the content of Mg+Si+Mn in AI-Mg-Si type of
alloys for 1.5 wt.% decreased the R, for about 10kQ. Addition of 1.3 wt.% of Zn and
0.17 wt. % of Cu to base AA5182 alloy, containing 4 wt. % of Mg, resulted in
significant decrease of R, (from 7.5kQ to 3.6 kQ) and increase of the corrosion
current/rates of these annealed sheets for almost two times. It should be noted that base
AA5182 alloy showed similar levels of measured corrosion properties in terms of R,
and i, as for the AlFel.34S10.14Mn0.43 alloy. In addition, AIMg0.7Si1.2Mn0.8 alloy
aged after quenching in the sprayed water and AlMg4Znl1.3Mn0.4 annealed sheet
exhibit very similar levels of corrosion current and subsequently corrosion rates in 0.51
mol NacCl solution.
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