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The effect of magnetic field (MF) on the corrosion susceptibility of pure magnesium was investigated
by electrochemical measurements and SEM observation. In the presence of MF, the corrosion process
of magnesium showed two distinguishing stages, and MF played contrary roles on the corrosion
susceptibility during two stages. During the passivation stage, pure magnesium in the presence of MF
showed a passive behavior, which ascribed to the acceleration of oxygen diffusion due to
magnetohydrodynamic (MHD) effect. During the pitting corrosion stage, both the pitting initiation rate
and pitting growth probability were accelerated by MF, which indicated the significant increase of
corrosion susceptibility.
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1. INTRODUCTION

Among light metals magnesium presents very interesting engineering properties owing to its
high specific rigidity, high thermal conductivity and easy recycling. These properties make magnesium
very attractive for applications in many industry fields. These potential advantages are diminished by
the poor corrosion resistance of Mg and its alloys, due to the high chemical reactivity of magnesium in
presence of humidity or solution. In the field of 3C industry (Computer, Communication and
Consumer Electronic), magnesium alloys are used as structural materials mostly in electric-magnetic
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field environments; however, the literature about magnetic effect on the corrosion of magnesium alloys
IS scarce.

Magnetic field has a strong influence on the corrosion behavior of metals [1-16]. Magnetic
fields affect magnetic species according to their nature (ferromagnetic, paramagnetic or diamagnetic).
Electrochemical reactions involving such species will also be affected by the applied magnetic field.
Moreover, elementary physics shows that charged particles in motion, such as ions, will be subject to
the Lorentz force caused by the application of a magnetic field. Magnetohydrodynamic (MHD) theory
is generally used to formulate the effect of magnetic fields on mass transport rates [9-14]. However,
the exact influence of magnetic fields on corrosion processes is not well understood, and contradictory
results have been reported. General corrosion of an iron plate in 0.5 M sodium chloride was found to
be accelerated by an 8 T magnetic field parallel to the plate [15]. On the other hand, general corrosion
of copper was found to be suppressed by magnetic fields, while its localized corrosion was found to be
accelerated [16]. Magnetic fields have been reported to reduce the corrosion susceptibility of
aluminum [17] and 303 stainless steel [18], but the repassivation potential of stainless steel was
decreased when a 0.27 T magnetic field was applied perpendicular to the surface [19].

In our previous work, the influence of magnetic field on the corrosion resistance of passivated
magnesium was investigated [20], but the detail influence mechanism of magnetic field on the
corrosion process of pure magnesium was still not clear. Therefore, in this work, the emphasis was put
on it by means of electrochemical noise (EN). The EN result was quantitatively analyzed based on
stochastic description of pitting corrosion, taking into account pitting initiation and pitting growth.

2. EXPERIMENTAL METHOD

2.1 Materials

The specimen for this work was commercial pure magnesium with the purity of 99.99%. All of
the specimens were wet ground to a 1000-grit finish, degreased with acetone, rinsed with distilled
water and dried in a compressed hot air flow.

The test solution was a mixture of 0.05 M sodium chloride and 0.01 M sodium hydroxide
prepared by mixing analysis grade chemicals and distilled water. The pH of the solution was 12.0.

2.2 Electrochemical measurement

When experiments were carried out in the presence of MF, The working electrode surface was
placed vertically, and the direction of MF was horizontal and parallel to the surface of the working
electrode. The magnetic field with magnetic flux density of 0.3 T was generated by a permanent
magnet with Nd-Fe-B magnets.

For the measurements of the polarization curves, a conventional three-electrode cell was used,
with a standard Ag-AgCI/KCl-sat electrode being used as a reference electrode and a platinum counter
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electrode (20 mmx20 mm). The anodic polarization curves were scanned with a scanning rate of 0.333
mV/s from open circuit potential (OCP) towards anodic direction.

For deaerated experiments, the medium was deaerated with nitrogen for 0.5 h before
introducing the working electrode. When the experiments went on, a nitrogen atmosphere was
maintained above the solution during the experiments to ensure the separation of oxygen.

For the measurements of electrochemical noise, the experiments were performed within a
Faraday cage with an AutoLab electrochemical workstation (AutoLab PGSTAT302 produced by Eco
Chemie Company) equipped with an electrochemical noise (EN) module. Two identical specimens
were used as the working electrode and an Ag-AgCIl/KCl-sat electrode was the reference electrode.
The electrochemical current noise was the measured galvanic coupling current between two identical
working electrodes (WE) kept at the same potential. EN data was simultaneously recorded for 15 h.
Each set of EN records was recorded with a data-sampling interval of 0.08 s containing 4096 data
points. The DC trend of EN data was removed according to modified-MAR method [21].

For the better reproducibility, all the electrochemical experiments were repeated more than 5
times.

2.3 Microstructure observation

The corrosion morphology was observed after the removal of corrosion products. The
specimens were immersed in a chromate (200 g/L CrO3; + 10g/L AgNO3) solution for 5 min to remove
the corrosion products [22]. Finally, the specimens were washed with deionized water and then dried
by hot air flow. The corrosion morphology of pure magnesium in the presence and absence of MF was
observed by scanning electronic microscopy (CAMBRIDGE STEREOSCAN 240).

3. THEORETICAL BACKGROUND

3.1. Shot-noise theory

Shot-noise theory is based on the assumption that the signals are composed of packets of data
departing from a base line. This theory can be applied to the analysis of electrochemical noise data
from corrosion systems, the current noise signals being considered as packets of charge. Among noise-
generating processes, shot-noise is caused by the fact that the current is carried by discrete charge
carriers. Consequently, the number of charge carriers passing a given point will be a random variable.
Provided that the individual events are independent of other events like the stochastic processes, it has
been known that the shot-noise analysis is applicable to the individual events [23-25]. If we assume
that shot noise is produced during breakdown of the passive film, pitting initiation and hydrogen
evolution, the average corrosion current I is defined as

Lo =% £, (1)

where q is the average charge in each event and f, the frequency of events. f, can be estimated
from the following relations based upon the shot-noise theory:
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where B is the Stern-Geary constant and W is the low frequency limit (0.01 Hz) of power

spectral density of potential, respectively.

3.2. Stochastic model for pitting initiation

Pitting initiation is modeled using a honhomogeneous Poisson process [26]. In this way, the
distribution of pitting nucleation times can be simulated using the Weibull distributions. The
cumulative probability F(f,) at each f, is numerically determined from the set of f, data previously
calculated by using Eq. (3). The procedure for determining the cumulative probability F(f,) from f,
data is described as follows: first, all calculated f, data are arranged in order from the smallest and
then, the cumulative probability F(f,) is calculated as M/(N + 1), where M is the rank in the ordered f,
data and N the total number of f, data. Weibull distribution function is one of the most widely used
cumulative probability functions for predicting life time in reliability test [27]. This is because it can
easily approximate the normal distribution, logarithmic normal distribution and exponential
distribution functions. In addition, it is also possible to analyze data even when two or more failure
modes are present at the same time. The cumulative probability F(t) of a failure system can be
introduced just as Weibull distribution function based upon a ‘‘weakest-link” model [28-29], which is
expressed by Eq. 3

FO=1-exp(-1) @3)

where m and n are the shape and scale parameters, respectively. m is a dimensionless parameter

and n is expressed in sp,,. From rearrangement of Eq. (4):
1

In{In[l_F(t)]}_mInt—Inn 4)

By fitting Eq. (5) to the cumulative probability numerically calculated, two parameters m and n
can be determined from the slope of the linear In{In[1/(1-F(t))]} versus Int plots and from the intercept
on the In{In[1/(1-F(t))]} axis, respectively.

The conditional event initiation rate r(t) is employed as a kind of failure rate in reliability
engineering, which is defined as

F(t) = %tml 5)

Based upon Weibull distribution function, the value of r(t)dt represents the initiation
probability of events in the next unit time dt for the specimens in which events have not been yet
generated when t has elapsed. This just corresponds to the pitting embryo formation rate in pitting
corrosion [27-29].
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3.3. Stochastic model for pitting depth growth

Pitting depth growth is modeled using a nonhomogeneous Markov process [26]. The way to
link the initiation and growth stages when multiple pits are considered is proposed for the first time. To
do this, the theoretical foundations of extreme value statistics have been employed. It is shown that the
solution of the Kolmogorov forward equations, governing the growth of an individual pit, is in the
domain of attraction of the Gumbel distribution [30-34]. The Gumbel extreme value distribution is
used to model the deepest pits behavior. The extreme value statistics analysis according to the
following procedure: first, all calculated extreme value data are arranged in order from the smallest
and then, the probability F(Y) is calculated as 1-[M/(N + 1)], where M is the rank in the ordered
extreme value and N the total number of extreme value data. The reduced variant (Y) can be calculated
by the formula Y = -In{-In[F(Y)]} [30-34].

The probability that the largest value of pit depth is described by a double exponent (Gumbel
Type extreme value distribution) is expressed in the form [33]:

Pit,., =u+alInS (6)

Ry —[u+aln S])]} @)
o

Where P is the probability of pitting size, Ryt is the radius of pit cavity, u is the central
parameter (the most frequent value) and « is the scale parameter, which defines the width of the
distribution. In many applications, the Gumbel Type distribution has been claimed to account for the
statistical nature in the observed behavior of corrosion systems [26, 31-34]. Specifically, the Gumbel
Type extreme value distribution is used for extrapolating corrosion damage measured on a series of
small samples of area, s, to a large system (for example, tanks or pipe lines) with area, S.

P=1-exp{- exp[_

4. RESULTS

4.1 The electrochemical noise
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Figure 1. S. Wang et.al. Submitted to Int. J. Electrochem. Sci.
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The raw electrochemical noise data for pure magnesium in the absence and presence of MF
were shown in Fig. 1 a and b. The potential noise in both experiments showed little variation, but the
current noise exhibited strong amplitude fluctuation in the presence of MF. The DC trend of EN data
was removed according to modified-MAR method [21] and showed in Fig. 2. After DC trend removal
the EN data was analyzed.
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Figure 2. S. Wang et.al. Submitted to Int. J. Electrochem. Sci.

4.2 Polarization curves

Polarization curves of pure magnesium after various immersion times (10 min, 3h and 14h)
were shown in Fig. 3. Fig. 3 a showed clearly that, in the beginning of the immersion period, the
corrosion resistance was strongly improved by MF. The anodic polarization curve in the presence of
MF presented a passive behavior while that in the absence of MF presented an active dissolution
behavior, which implied the presence of MF evoked the passivation of the specimen. With the increase
of the immersion time, and after point A, the corrosion resistance of pure magnesium in case of MF
was significantly deteriorated, characterized by the disappear of passive region and the decrease of
corrosion potential, which indicated that the anodic electrochemical reaction was promoted by MF
(Fig. 3 b, ¢).
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4.3 The corrosion morphology observation

The corrosion morphology was observed by scanning electron microscopy (SEM) both before
and after point A at which the sudden change emerged in the current noise signal.

4.3.1 Corrosion morphology observation after the immersion of 1h

Figure 4. S. Wang et.al. Submitted to Int. J. Electrochem. Sci.

The corrosion morphologies of pure magnesium after the immersion of 1 h (before point A)
were shown in Fig. 4. Except pitting corrosion, a kind of confused corrosion morphology was observed
in the absence of MF (Fig. 4a). There were some arguments on this corrosion morphology. Some
researchers suggested crystallographic pitting morphology [35-37]; the others indicated filiform
corrosion [38]. In our opinion, filiform corrosion usually underwent beneath the organic coating. Thus,
this corrosion morphology should be crystallographic pitting. In the presence of MF, only a little small
pitting cavity was observed, Fig. 4 b. The result indicated that at the beginning of the immersion, the
pure magnesium in the presence of MF exhibited lower corrosion susceptibility.

4.3.2 Corrosion morphology observation after the immersion of 4.5 h

The corrosion morphologies of pure magnesium after the immersion of 4.5 h (after point A)
were shown in Fig. 5. After the immersion of 4.5 h, both pitting corrosion and crystallographic pitting
were observed in all of the specimens. In the presence of MF, magnesium undertook more serious
corrosion. Both the crystallographic corrosion [35-37] and the pitting corrosion could be observed all
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over the surface, and the cavity was in a bigger dimension. The results indicated that the presence of
MF increased the susceptibility to the pitting corrosion and crystallographic corrosion of pure
magnesium.

Figure 5. S. Wang et.al. Submitted to Int. J. Electrochem. Sci.

5. DISCUSSION

5.1 Effect of magnetic field on the development of corrosion rate

EN data analysis in the time domain involves the calculation of the noise resistance R,. Fig. 6
showed the reciprocal of R, that was proportional to the corrosion rate which was calculated
instantaneously [39, 40]. In the presence of MF, the corrosion rate of magnesium apparently showed
two distinguishing stages. In the first stage, the corrosion rate remained a very low level, even lower
than that in the absence of MF. In the second stage, the average corrosion rate turned out much higher.
Rn results implied that, in the beginning of the immersion period, the presence of MF decreased the
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corrosion rate which indicated pure magnesium was passivated; and after point A, it could significantly
accelerate the corrosion rate.
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Figure 6. S. Wang et.al. Submitted to Int. J. Electrochem. Sci.

According to the results of the anodic polarization curves, corrosion morphologies and EN
measurements, it implied that MF affected the corrosion susceptibility in dual ways during the whole
immersion period. The corrosion of pure magnesium in the presence of MF could be divided into two
stages, passivation stage and pitting corrosion stage.

5.2 The magnetic field effect on passivation stage of pure magnesium

According to elementary physics, in the presence of the MF, any charged particles will be
affected by the Lorentz force, F,

F =q(vxB) (8)

where q (coulombs) is the charge on the species moving at velocity v(m/s) and B is the applied
intensity of the external MF. And it’s clear that F is always perpendicular to v. Thus an external MF
has the ability to alter the rate of molecular transport of electrochemical species which is called the
magnetohydrodynamics (MHD) phenomenon [1-16]. The MHD flow in electrochemical systems is
conveniently described by the force per unit volume acting on the solution, Fyup (N/m°),

Fopo=JxB ©)
where J is the local flux of ions (C.cm?.s™).
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When MF is parallel to the working electrode surface, it will exert a Lorentz force and thus
superimpose a MHD velocity (Vmag) by Fumup On any charged particle moving in the interfacial
diffusion layer which is shown in Fig. 7. Vg is perpendicular to the MF direction and parallel to the
electrode surface. The total velocity (Vr) of a charged particle in the presence of MF can be expressed
as the vector sum:

VT :Vmag +Vdf (10)

where V¢ is the velocity of the charged particle due to the concentration gradient.

At first glance, the Vinag Was perpendicular with Vgs, it seemed that Vimag had no influence on the
V. However, according to Eq.(10), the presence of MF indicated V1 > Vg. The increasing total
velocity implied that a convective flow at the electrode/solution interface was produced by the
magnetic field, which leads to the thinning of the interfacial diffusion layer.

4 Var
- The specimen surface

7z
£ i

Applied magnetic field
Vmag

Figure 7. S. Wang et.al. Submitted to Int. J. Electrochem. Sci.

The above review indicates that MF will affect corrosion process from two aspects: first, the
mass transfer rate of the polar species, such as Mg" and Mg?®*, was increased due to the forced
convection of Lorentz force, which suggested that the concentration of Mg and Mg®* at
electrode/solution interface decreased [20]. Hence the anodic dissolution rate of the magnesium would
increase in the presence of a magnetic field. Second, the oxygen molecules are neutral and impossible
to induce Lorentz force in the presence of MF. However, the forced convection flow produced by the
polar species in the presence of MF decreased the thickness of diffusion layer on the electrode/solution
interface. According to Fick’s law, the decrease of the diffusion layer thickness indicated the
acceleration of the mass transfer process. In the other word, in the presence of MF, the concentration
of oxygen at the electrode/solution in the aerated electrolyte would be more sufficient than that in the
absence of MF.
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Some researches revealed that the oxide film formed on the pure magnesium surface had a
better corrosion resistance in the aerated solution than that in the deaerated solution [40, 41].
Therefore, it could be expected that a more perfect surface film formed on magnesium surface and the
corrosion resistance was improved, which might be the reason why the magnesium exhibited passive
behavior in the beginning of the immersion. If the above discussion was reasonable, once the
electrolyte was deaerated, the oxygen environment in the electrolyte should be similar in both absence
and presence of MF. Passvation effect of oxygen on the corrosion resistance of magnesium would be
minimized to a neglectable extent, so, the anodic dissolution rate of magnesium should be increased by
MF.
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Figure 8. S. Wang et.al. Submitted to Int. J. Electrochem. Sci.

To confirm this assumption, the anodic polarization curves in the deaerated condition with MF
were measured in comparison with that in the aerated condition (Fig. 8). It demonstrated that the
polarization curve in the deaerated solution was distinctly different from that in the aerated solution.
Firstly, the magnesium in the presence of MF exhibited anodic dissolution behavior instead of passive
behavior in the deaerated solution. Secondly, the magnesium in the presence of MF showed a lower
corrosion resistance than in the absence of MF. The results of Fig.8 confirmed that our assumption was
reasonable. In other word, MF increased the oxygen transportation rate, which led to the passivation of
magnesium in the beginning of the immersion.
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5.3 The magnetic field effect on pitting corrosion stage of pure magnesium

As the immersion time increased, CI" induced the nucleation randomly occurred. After pitting
initiation, the pit was assumed to grow at a certain rate. During the pitting corrosion stage, the
susceptibility to pit corrosion was determined to two aspect factors: pitting initiation and pit growth
[33, 42, 43]. Pitting initiation determines how the pit forms while pit growth determines whether the
pit becomes stable.
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Figure 9. S. Wang et.al. Submitted to Int. J. Electrochem. Sci.

High pitting initiation rate leads to metastable pits spreading all over the specimen surface and
high pitting growth rate makes it easy for the pit to grow larger. So a metastable pit which has
exceeded a given volume will result in a stable pit.

5.3.1 The magnetic field effect on pitting initiation rate of pure magnesium

Fig. 9 presents the cumulative probability plots for f, of pure magnesium in the absence and
presence of MF, and the parameters needed for the calculation of f, were shown in Table 1.
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Table 1. The fitted electrochemical parameter for the polarization curve of pure magnesium in the
absence and presence of magnetic field.

Magnetic intensity (T) Ba (V/decade) B. (V/decade) B (V/decade)

0 0.090 0.431 0.209
0.3 0.383 0.407 0.460

It was found that the distribution of f, ranged several decades of frequency, indicating that f,
has a stochastic nature. It was revealed that f, provided a relatively good discrimination of pitting
corrosion and the distribution of f, shifted to a lower frequency region as the corrosion type changed
from uniform corrosion to pitting corrosion from the shot-noise theory [44, 45]. The distribution of f,
was shifted to a higher frequency by MF which implied that corrosion rate of pure magnesium was
increased. The shot-noise theory can not provide further information on pitting initiation and pitting
growth. In this regard, it is worthwhile to note that there are some research works [46-51] that were
devoted to the study on the stochastic analysis of nonhomogeneous Poisson process using Weibull
distribution.
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Figure 10. S. Wang et.al. Submitted to Int. J. Electrochem. Sci.
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The Weibull probability plots for pure magnesium in the absence and presence of MF was
shown in Fig. 10. Two satisfactory straight lines appeared on the plot, which indicated that two failure
modes existed, depending upon 1/f,.

For hexagonal closed packed (hcp) metals, dissolution process has a crystallographic
dependence, which means dissolution will first take place in some particular crystallographic
orientation (different metals have different crystallographic orientation) [35-37], so crystallographic
pitting is considered to be a relatively faster process than pitting corrosion. Therefore, the slopes in the
relatively shorter 1/f, region were associated with dominant crystallographic corrosion. On the other
hand, the slopes in the relatively longer 1/f, region are responsible for dominant pitting corrosion.
From Fig. 10, the values of the shape parameter m and scale parameter n for pitting corrosion of pure
magnesium were determined, which are listed in Table 2.

Table 2. Weibull distribution parameters of pure magnesium in the absence and presence of magnetic

field
Crystallographic pitting Pitting corrosion
Magnetic . .
. ] Shape Location Shape Location
intensity
M parameters parameters parameters parameters
m n m n
0 0.709 35.791 0.898 51.403
0.3 0.881 5.505 0.455 1.914
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Based upon the concept of conditional probability, in the next unit time, the pitting initiation
rate was determined by Eq. (5) using the parameters m and n in Table 2. Fig. 11 showed the pitting
initiation rate of crystallographic corrosion and pitting corrosion, respectively, both of which indicated
that pitting initiation rate was accelerated by MF.

The pitting initiation process of pure magnesium consists of two parallel processes: metastable
pitting initiation process and pitting repassivation process. The electrode reactions of pitting embryo
process could be stated as [52]:

Mg — Mg*" + 2e (anodic partial reaction, pitting generation) (11)
Mg —>Mg" +e (anodic partial reaction, pitting generation) (12)
2Mg* +2H,0 —2Mg* +20H" +H, (13)

Mg?** +20H~ — Mg(OH), (corrosion product formation, repassivation) (14)

In the presence of MF, the diffusion rate of Mg* and Mg®* would be accelerated by MHD flow,
for the sake of which the Mg and Mg?* concentration at electrode/solution interface was lower than
that in the absence of MF. It indicated that reactions (11) and (12) were increased. Meanwhile, the
concentration of the metal ions at electrode/solution interface was decreased due to MHD; so the
repassivation rate was decreased by MF (reaction 14).
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Taking into consideration of the two factors that the metastable pitting initiation process was
accelerated and pitting repassivation process was decelerated, the pitting initiation rate was increased
by MF.

5.3.2 The magnetic field effect on pitting growth rate of pure magnesium

Reduced Varient

Pit Size(mm)

Figure 12. S. Wang et.al. Submitted to Int. J. Electrochem. Sci.

The integration of current transient with time could be used to determine the charge passed for
each current transient spike. This charge is the result of the formation of a pit cavity and can be related
to the physical volume of the pit by using Faraday’s equation, Eq. (15), which was based on the
correlation between optical pit size and anodic current transient charge [53]. If the pits are assumed to
be hemispherical the pit radius/depth can be calculated, using Eq. (16):

Charge passed x molecular mass
Faraday constant x n x density

Volume (cm®) =
(15)

3><vo|ume(cm )) 10000

Pit radius (xm) = (\/ (16)
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The largest pit sizes within each of the EN segments and the values were subjected to extreme
value statistics analysis. The Gumbel distribution of pit sizes for pure magnesium in the absence and
presence of MF was demonstrated in Fig. 12. Both plots showed only one satisfactory linear region
which conformed that the experimental data did in fact fit the Gumbel distribution. The values of « and
w are the scale and location parameters for the distribution of the largest pits respectively which are
shown in Table 3.

Table 3. Gumbel distribution parameters for pure magnesium in the absence and presence of magnetic
field

Magnetic intensity (T)  Scale parameters o Location parameters u (pum)

0 0.459 4,155
0.3 1.865 6.872
10°
—0—0T
K —e— 0.3T
(2
— 10" |
=
L
Pan)
S 10° F
@®
Ne)
o
?; 10° F
=
10-7 1 L 1 L 1 L 1 L 1 L 1 L 1 L 1 L 1
2 4 6 8 10 12 14 16 18
Pit Size(um)

Figure 13. S. Wang et.al. Submitted to Int. J. Electrochem. Sci.

With Eq. (7) the probability for a given pit radius could be calculated, which were shown in
Fig. 13. Since the probability was calculated with the dimensions of time and area, the probabilities
can be converted into an expected time for pit cavity with a particular radius to occur by taking the
reciprocal of the probability, i.e. calculating the time it takes for the cumulation of the probabilities to
equal unity. For example, a pit with a radius of 6um will occur on the surface of pure magnesium in
the absence of MF after 56.40h, while in the presence of MF the occurrence of a pit with the same size
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will only take 1.53h. The results indicated that the presence of MF will keep the pitting growth rate at a
higher level than that in the absence of MF.

6. CONCLUSION

The presence of magnetic field increased the mass transfer rate of the electrode/solution
interface produce and the oxygen transportation rate in the electrolyte, which evoked the corrosion
susceptibility of pure magnesium in the presence of magnetic field exhibited two distinguishing stage:
passivation stage and pitting corrosion stage.

In the passivation stage, magnesium in the presence of magnetic field showed a passive
behavior, which indicated that the oxygen transportation played a dominating role in the corrosion of
magnesium and a more perfect film formed on magnesium surface. This was confirmed by the
deaerated experiment results. During this stage, the corrosion susceptibility of pure magnesium was
decreased by magnetic field.

In pitting corrosion stage, the corrosion behavior of pure magnesium turned out to be active
dissolution, and serious crystallographic and pitting corrosion began to appear in the presence of
magnetic field. The existence of magnetic field increased both the pitting initiation rate and pitting
growth rate. In the presence of magnetic field, the pitting initiation process had a higher frequency and
initiation rate, which indicated that the crystallographic and pitting corrosion of pure magnesium was
increased. With the pitting growth rate increased, the pit had a great probability to grow up and finally
developed into a larger pit cavity.

According to all the experiment results, it could be concluded that magnetic field could restrain
the corrosion of pure magnesium at the beginning of the immersion and accelerate the corrosion after
that. However, taking into account of the whole process of corrosion, the susceptibility of pure
magnesium was significantly increased.
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