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Abstract

Chromium-molybdenum steel (16Mo3) is widely used in petroleum, gas, automotive, and construction industries due to its
good oxidation resistance and mechanical properties at moderately elevated temperatures. The aim of the research was to
evaluate the corrosion susceptibility of 16Mo3 steel in hot rolled and aluminized states. Aluminization was performed by
diffusion pack aluminization process at 900 °C / 2h and 730 °C / 4h, respectively. Electrochemical corrosion testing
included measuring open circuit potential (EOCP), linear polarization resistance (LPR), potentiodynamic polarization, and
electrochemical impedance spectroscopy (EIS) in potassium phosphate buffer (KH,PO,, pH = 7). Optical microscopy (OM),
scanning electron microscopy (SEM), and energy dispersive X-ray spectroscopy (EDS) were used for surface layer
microstructure characterization before and afier corrosion tests. It was demonstrated that corrosion resistance of
aluminized steel increased substantially. Corrosion properties were related to the structure and properties of intermetallic

phase (FeAl, FeAl, and Fe,Al,) that formed on the surface of 16Mo3 steel.
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1. Introduction

Chromium-molybdenum steel (16Mo3 W.Nr.
1.5415, Table 1) has been widely used in the
petroleum, chemical, and construction industries due
to its good weldability, oxidation resistance, and
mechanical properties at moderately elevated
temperatures. It also has certain strength properties,
such as guaranteed yield stress and creep resistance up
to 500 °C. However, its main disadvantage is
corrosion susceptibility. 16Mo3 steel is mainly used
for components of steam boilers and pressure vessels,
heat exchangers, header chambers, parts for chemical
equipment, hot gas manifolds, bolts, flanges, screws,
nuts, and coils in the petroleum, chemical and power
processing industries and, thus, it is exposed to
various chemicals and harsh environment. Its
microstructure depends on the processing method and
the cooling rate during quenching. In the soft
annealed condition, it has a ferrite-pearlite
microstructure, while at higher cooling rates a bainitic
or martensitic microstructure can also be obtained [1,
2].

Aluminization of steels and superalloys has found
a wide application in the hot corrosion and oxidation
protection. A literature searches on corrosion testing
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of aluminized steel revealed that only very specific
types of corrosion, such as hot temperature corrosion
or erosion corrosion, have been studied [3, 4]. Hot
temperature corrosion study was performed for
aluminized steel 9-12% Cr P91, estimating the
thickness of corrosion products formed [3]. Another
corrosion estimation was performed using scanning
vibrating electrode technique (SVET) to estimate the
protective behavior of aluminized steel [4]. Hot dip
aluminized steel Type 2 (ASTM 929) was also tested
for its corrosion resistance in limestone backfill using
a special electrochemical setup [5]. Another corrosion
study on aluminized steel suggested that aluminized
steel had lower corrosion potential and stronger
anodic activity in seawater, with chloride ions
incorporated into the corrosion film [6].

Pack aluminization of superalloys is a widely used
method for forming aluminide layers on turbine
blades of aircraft gas turbines [7]. It is a diffusion-
controlled process in which the work pieces are
embedded in a powder mixture of aluminum (or its
alloys with chromium, silicon, iron, platinum etc.) as
the active component, alumina AL O, as an inert filler
that prevents the mixture from sintering, and a halide
activator (NH,Cl, AICIl,, AIF,, etc.) and annealed
between 500 °C and 1100 °C [8-13]. During the
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heating of the container with the saturation mixture
and the aluminized parts, first the activator (NH,Cl at
340 °C) decomposes by the following reactions [7]:

)
2

The hydrogen chloride (HCI) then reacts with
aluminum to form aluminum chloride:

NH,CI <> NH, + HCI

2NH, <> N, +H,

(€))

In addition, aluminum chlorides react with
aluminum by one of the following reactions:

6HCI+2 Al <> 2AICI, +3H,

“
(&)

AICL +2A41 <> 3A4ICI

*2AICL + Al < 3A4ICI,

*AICL, is predominant at temperatures >1200K

Gaseous aluminum chlorides of lower valence
diffuse through the powder mixture to the work piece
surface, where disproportionation reactions occur,
resulting the formation of aluminides on surface and
gaseous aluminum chlorides of higher valence:

34ICl+2nFe <> AICI, +2Fe Al (6)

3AICL, +nFe <> 2AICL + Fe, Al, (7

The aluminum chlorides (AICL,) return to the
powder mixture, where they react again with
aluminum, continuing the previous reactions [7]. The
result of this interaction is that aluminum chlorides
(AICl;) are not consumed in the aluminization
process. The aluminization process occurs due to the
thermodynamic equilibrium shift in the gas mixture
resulting from the absorption of aluminum and its
diffusion into the processed metal. The results of
aluminization, such as the dimensions and
composition of the coatings formed, depend not only
on the amount of aluminum chloride in the mixture,
but also on the rate of its delivery to the saturated
surface, the rate of surface reaction, the rate of the
reaction product discharge to the mixture, and the rate
of aluminum diffusion in the coating being formed,
which makes quantitative analysis extremely
complicated. Therefore, in practice, the aluminization
process is characterized experimentally by the
relationship between the composition of the powder
mixture and the properties of the coating at a given
annealing temperature [7-13].

In this study, two different aluminization
processes were performed on 16Mo3 steel.
Electrochemical characterization was conducted to

determine the differences in corrosion properties of
two different aluminized surfaces and 16Mo3 steel as
reference material. Corrosion evaluation was
supported by the study of the surface morphology and
extent of corrosion processes using optical and
electron microscopy.

2. Experimental
2.1. Materials and methods

All specimens (16Mo3 —®Siqual 5415 Metal
Ravne) were cut longitudinally as strips from hot-
rolled, unused tubes, milled, turned, ground, and
polished to final dimensions (® 15 mm, h = 2 mm)
and ultrasonically cleaned in alcohol. Pack
aluminization was performed in a lidded ceramic
container by embedding the samples in a powder
mixture (pack) of 6 wt% Al (diffusion element), 3
wt% NH,Cl (activator), 91 wt% Al O, (inert filer) and
annealed in a tube furnace in Ar + 7 vol.% H, gas
stream (®Inoxline H7, Messer) at 730 °C for 4 hours
or at 900 °C for 2 hours. The heating and cooling rates
were 10 °C min™! in all cases. The powder mixture was
prepared in the Turbula mixer from 99.8% pure Al
powder (size 64 + 32 um; Exotherm - IT d.o.0),
NH,CI salt (Sigma Aldrich) and 99.99% pure ALO,
powder (size 62 + 32 pm; Accumet Materials Co.).

Electrochemical measurements were performed at
room temperature using a Gamry Reference 600+
potentiostat/galvanostat and Gamry Instruments
Framework software, in a three-electrode cell in
potassium phosphate buffer KH,PO, with a stable
neutral pH of 7. The test solution was chosen due to
low solubility of aluminum oxide at pH 7 and thus
allowing better differentiation of electrochemical
properties of aluminized samples [14]. The standard
Ag/AgCl reference electrode and a graphite counter
electrode were used in all experiments. Minimum two
replicates of each sample were measured
electrochemically. Surface (working electrode) of the
aluminized samples was cleaned by fine grinding
(SiC 800) and gentle brushing in alcohol, with the aim
to remove all the residue stuck on the surface after
aluminization in powder mixture. The open circuit
potential was measured after a one-hour stabilization
period immediately after immersion of the sample in
the electrolyte. Linear polarization measurements
were made at = 20 mV interval according to E ., with
a rate of 0. mV s Electrochemical impedance
spectroscopy (EIS) was performed in the frequency
range from 65 kHz to 1 mHz with 7 points per decade
and a sinusoidal excitation voltage of 10 mV.
Potentiodynamic measurements were performed in
the potential range from —250 mV (cathodic) to 1.2 V
(anodic) according to E.,, with a scan rate of 1 mV s’
!, starting from the cathodic region. The cross-sections
of the specimens for the microstructure observations
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were prepared with the classical metallographic
preparation by grinding with SiC papers and polishing
with 3 um and 1 pum diamond suspension. The
microstructure of the samples before and after
aluminization, as well as the morphology of the
corrosion surface, were studied using a Thermo Fisher
Scientific Quattro S FEG and JEOL JSM-IT500LV
electron scanning microscopes equipped with an EDX
spectrometer for chemical analysis and Olympus
BX61 optical microscope. Hardness measurements
were performed using the Vickers Instron Tukon
2100B tester.

3. Results and Discussion
3.1. Characterization of aluminized 16CrMo3
steel

The microstructure of the 16Mo3 steel in the hot-
rolled and aluminized states are presented in Figure 1.
The microstructural images were taken in the center
of the specimens, far enough away from the surface to
be affected by aluminum diffusion. As can be seen,
the 16Mo3 steel in the hot-rolled condition exhibited
a ferrite-pearlite microstructure. After annealing at
730 °C for 4 hours, which was slightly above the A
temperature, partial spheroidization of the pearlite
occurred, while the crystal grains size remained
virtually the same (Figure 1 b). On the other hand,

significant growth of crystalline grains occurred
during annealing at 900 °C for 2 hours (Figure Ic).
The hardness of the steel decreased with the annealing
temperature of aluminization due to pearlite
spheroidization and crystal growth (Table 2).

Figures 2 and 3 show the microstructures with
aluminum and iron concentration profiles (EDS line
analysis) of the specimen cross sections perpendicular
to the surface after aluminization annealing. After
aluminization at 730 °C for 4 hours, a three-layer
microstructure developed: A 5 pum thick layer at the
surface with a nearly constant Al concentration of 52
wt %, a 10 pum thick layer with a steep Al
concentration gradient, and a 4 to 5 pum thick layer
with a shallower Al concentration gradient. According
to the Al-Fe phase diagram [14], the outermost layer
consisted of an intermetallic Fe,Al; phase, the middle
layer consisted of a mixture of intermetallic Fe,Al,,
FeAl,, and FeAl phases, and the 1 to 2 um thick inner
layer of an o-Fe (ferrite) solid solution. After
aluminization at 900 °C for 2 hours, a much thicker
(55 pm) aluminum-enriched layer was formed: 30 pm
thick layer with a constant Al concentration gradient
and an inner layer with a steep local change in Al
concentration, indicating a multiphase structure.
According to the Al-Fe phase diagram, the outermost
layer consisted of an intermetallic FeAl and FeAl,
phases, while the inner layers consisted of an

Figure 1. Microstructure of the 16Mo3 steel in the core of the sample: a) hot rolled, b) aluminize
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1gh vacuum

d at 730 °C/4h,

¢) aluminized at 900 °C/2h

Table 1. Chemical composition of 16Mo3

ElL C Si Mn Mo

Cu

S N P Ni Fe

wt.% 0.16 0.32 0.62 0.31

0.21

0.007 0.21 0.025 0.011 Bal.

Table 2. Hardness of the 16Mo3 steel before and after
aluminization

16Mo3 condition| Hardness- HV0.3/St. deviation

Hot rolled 159.7/2.3
A730°C/4h 142.3/4.61
A900°C/2h 130.3/2.51

intermetallic phase Fe,Al and a-Fe solid solution (Fig.
4), visible as ferrite grain zone beneath aluminide
layers. Hot oxidation products were also found on
surface (ALO,). It should be emphasized that the
oxides formed locally on the surface and not in the
form of a thin continuous film. The partial oxidation
occurred because the furnace was only purged with a
gas stream and not really evacuated, which did not
prevent partial oxidation due to desorbed oxygen from
the powder mixture. In addition, most of the oxide
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Figure 2. Aluminum and Iron concentration profile perpendicular to 16Mo3 steel aluminized surface. Aluminized at

730 °C/4h,

SEM-EDX line analysis
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Figure 3. Aluminum and Iron concentration profile perpendicular to 16Mo3 steel aluminized surface. Aluminized at
900 °C/2h, SEM-EDX analysis

particles were removed by fine grinding prior to the
electrochemical tests, so that in our opinion the small
area fraction still covered with oxides did not
significantly affect the measurement results.

3.2. Electrochemical measurements

The open-circuit potential of the hot-rolled and
aluminized 16Mo3 steel samples was recorded during
a 1-h immersion in phosphate buffer. As can be seen
in Figure 5, aluminized samples exhibited less
negative E ., values compared to untreated, hot-
rolled 16Mo3 steel (-0.72 and - 0.73 V). Samples

aluminized at 730 °C for 4 hours had the highest E .,
values (-0.34 and -0.43 V), followed by samples
aluminized at 900 °C for 2 hours (-0.38 and -0.41 V).
The differences in E ., values were due to oxide films
that formed on the surface of different intermetallic
phases. The samples aluminized at 730 °C had
predominantly an intermetallic Fe,Al, phase on the
surface, while the outermost layer of the samples
aluminized at 900 °C consisted of oxides, and FeAl,,
FeAl intermetallic phases.

To determine the polarization resistance (R)), the
linear polarization measurements were performed in
an interval of £ 10 mV versus E_., at a rate of 0.1

ocp
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Figure 4. Microstructure of aluminized 16Mo3 steel surface
cross section: a) at 730 °C/4h, b) at 900 °C/2h,
(OM- polarized light)
mV s’l. The lowest values of polarization resistance
were measured on untreated, hot-rolled 16Mo3 steel
samples, while aluminized samples exhibited much
higher polarization resistance, indicating higher
corrosion resistance of the aluminized samples (Fig.
6, Table 3) [15-19].
Compared to hot-rolled 16Mo3  steel,
approximately 200-300 times higher corrosion
resistance was measured on samples aluminized at

-0.2

0.3 ...-——""_—/
g B
>
Z 051 —— 16M03-S1
> 16M03-52
S —— 900Al1
—— 900A12
wo-osr —— 730Al
—— 730A2
07k
08 . . .
0 1000 2000 3000 4000
t(s)

Figure 5. Open circuit potential measurement plots in
KH,PO, buffer (pH = 7) of 16Mo3 steel in hot
rolled and aluminized (730 °C/4h and 900 °C/2h)
state

730 °C, where Fe,Al; intermetallic phases had
formed. On samples that were aluminized at 900 °C,
65-90 times higher polarization resistance was
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Figure 6. Linear polarization measurement plots in
KH,PO, buffer (pH = 7) of 16Mo3 in hot rolled
and aluminized (730 °C/4h and 900 °C/2h) state

measured (Table 4), which reflect less corrosion
resistant oxide film that formed on FeAl, and FeAl
intermetallic phases.

The electrochemical impedance spectroscopy
(EIS) measurements were also performed under the
free-corrosion system conditions. Figure 7 shows the

Table 3. Polarization resistance of hot rolled and aluminized
16Mo3 samples in KH,PO, buffer, pH = 7

Sample Eoep /[V] R, /[kQ cm?’]
16Mo3 - S1 —0.731 2.19
16Mo3 - S2 -0.715 2.79

16Mo3 - 900A11 —0.405 197
16Mo3 - 900AI2 —0.380 144
16Mo3 - 730All1 —0.368 680
16Mo3 - 730AI2 —0.302 457

Nyquist and Bode diagrams in the frequency range
from 65 kHz to 1 mHz, and Table 3 provides the
absolute values of the impedance at the lowest
measured frequency of 1 mHz. Impedance response
of hot-rolled, untreated 16Mo3 steel samples was the
lowest with low frequency tail pointing at dissolution
of the surface film. Samples aluminized at 730 °C had
the highest impedance, followed by samples
aluminized at 900 °C. Aluminized samples also
showed an increase in phase angle maximum and had
much larger diameter of capacitance loop, indicating
thicker and more compact surface passivation layer
and, therefore, better corrosion resistance [19, 20].
Potentiodynamic measurements were performed
in the potential range starting from -250 mV (cathodic
region) up to 1.2 V (anodic region) versus E ., with a
scan rate of 1 mV/s. Potentiodynamic curves,
presented as a semi-logarithmic plot, are shown in
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Table 4. Values of absolute impedance at frequency 1 mHz
for hot rolled and aluminized 16Mo3 steel

(indicated by arrow in Figure 9). If positive hysteresis
was observed with higher current density, a tendency
to local forms of corrosion could be expected, while

2 . . . "
Sample 1] [kQ cm’] negative hysteresis resulted in lower current densities
16Mo3 - S1 3.44 and good re-passivation properties. As shown in
Figure 9, the sample aluminized at 900 °C, exhibited
16Mo3 - 82 471 negative hysteresis and a larger difference between
900A11 229 the corrosion potential E  and re-passivation
900A12 209 potentla}l Em%, indicating gqod re-passwatlg)n
properties. The sample aluminized at 730 °C
730A11 287 exhibited positive hysteresis, a narrower anodic
730A12 264 region with constant current density up to breakdown
potential E, at 0.02 V. Positive hysteresis indicated a
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Figure 7. Nyquist diagram (left) and Bode diagrams (right) for 16Mo3 steel in hot rolled and aluminized state in
KH,PO, buffer, pH = 7

Figure 8. Higher corrosion potential E__ and two
orders of magnitude lower corrosion current density
Jeon indicated much better corrosion resistance of
aluminized 16Mo3 steel (Table 5), while instability of
measured anodic current density at higher potentials
and poorer repeatability between samples of the same
aluminization process indicated inhomogeneity of the
surface layer [17-19].

Cyclic polarization measurements (Table 6) were
also performed on aluminized samples. By measuring
the cyclic polarization, the information on
repassivation properties of the formed coatings was
obtained. In this test, potential was scanned from
cathodic region up to anodic region, where at defined
current density (1 mA cm?) the scan was reversed

tendency to pitting and crevice corrosion [21]. This
difference occurred due to different intermetallic
phases formed on the surface at different
aluminization temperatures. The outer layer of
coating formed during aluminization at 730 °C / 4h
was composed of the intermetallic phase Fe,Al,
while after aluminization at 900 °C/2h its composition
was heterogenic (FeAl, FeAl,, oxides).

3.3. Surface morphology investigation
Figure 10 shows the macroscopic surface

morphology of hot-rolled and aluminized 16Mo3 steel
after electrochemical tests. General corrosion is the

Table 5. Corrosion parameters of hot rolled and aluminized 16Mo3 steel in KH,PO, buffer

Sample E../[V]I[V] Joo/[MA € %] E, /[V]
16Mo3 - Sl -0.747 4.97 —0.368
16Mo3 - S2 -0.724 4.4 —0.388

16Mo3 — 900Al11 —0.438 0.051 0.243
16Mo3 - 900A12 -0.401 0.064 0.267
16Mo3 - 730Al11 -0.420 0.043 -0.052
16Mo3 - 730A12 —0.442 0.126 Not detected
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Figure 8. Potentiodynamic polarization curve of 16Mo3
steel in hot rolled and aluminized state in
KH,PO, buffer, pH = 7

Table 6. Cyclic polarization measurement values of
aluminized steel in KH,PO, buffer

16Mo3-

aluminized e IV1 1 By /IV] Ee /IV]
900A12 —0.451 1.15 —0.143
730Al11 —0.436 0.02 —0.318

predominant type on the hot rolled steel sample, while
in the case of the aluminized samples, pitting
corrosion occurred only on samples with distinctive
breakdown potential (900A2, 730Al). Detailed
microscopic and chemical analysis (Figure 11)
showed that the corrosion products, when they
occurred on aluminized specimens, consisted mainly
of elements of the potassium phosphate buffer
surrounded by aluminum and iron oxides and
hydroxides, regardless of the aluminization process
used.

The corrosion rate was calculated using the
parameters obtained from the linear polarization and
potentiodynamic measurements. Table 7 shows the
corrosion rate calculations for each steel sample.

10t —— 900AI2
—— 730Al1

05

E (V) vs Ag/AgCI

0.0

1e-9 1e-8 1e-7 1e-6 1e-5 1e-4 1e-3
jI Acm?

Figure 9. Cyclic polarization curves in KH,PO, buffer (pH
=7) of 16Mo3 steel aluminized at 900 °C/2h and
730 °C/4h

However, the calculated corrosion rates for the
aluminized specimens should be treated with caution
due to localized corrosion [22-26]:

- _ ﬂa-ﬂc 8

Jer = 2303-(B, +B.) R, )

CR=K, o EW. )
P,

where K, =3.272 um g pA™ cm™ year™, p, density
of the steel (7,85 g cm™) or coating on the surface, EW
alloy equivalent weight.

o ——

AT

where z, (z,, = 2; z,, = 3) is valence number, w;,
mass fraction and M, atomic weight of i element of
the alloy. For aluminized specimens, the mass
fractions of Al and Fe (30/70 wt.% Al/Fe for the
specimens aluminized at 900°C/2h and 52/48 wt.%
Al/Fe for the specimens aluminized at 730 °C/4h,
SEM-EDS) and the densities of the intermetallic

(10)

Figure 10. Surface of the 16Mo3 steel after electrochemical investigation in phosphate buffer, a) hot rolled, b)

aluminized at 730 °C/4h, ¢) aluminized at 900 °C/2h
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Figure 11. Secondary electron imaging and specific element distribution of corrosion product after electrochemical
measurements in phosphate buffer forl6Mo3 steel aluminized at 900°C/2h

phases FeAl (6,62 g cm”) and Fe,Al; (3,96 g cm™)
were considered.

Table 7. Calculated corrosion rates of hot rolled and
aluminized 16Mo3 steel in KH,PO, buffer

Sample | CR (LPRY/[um/year] 0 D) /tum/year]
(CR [umiyear])

16Mo3-S1 137.7 57.8
16Mo3-S1 108.1 51.2

900Al1 111 0.43

900A12 1.52 0.54

730Al1 0.42 0.47

730A12 0.63 1.39

4. Conclusions

The aim of the research was to enrich the surface
of selected 16Mo3 steel with aluminum to form
coating consisted from various FexAly intermetallic
phases. The annealing temperature during pack
aluminization, as well as pack composition, determine
the type of the aluminide phase formation and had
also a major influence on Al diffusion depth. During
aluminization at 730 °C / 4h, multilayer coating
formed, with the Fe,Al, intermetallic phase as the
outermost layer, while during aluminization at 900 °C

/ 2h, the outermost layer consisted from FeAl and
FeAl, intermetallic phases. Electrochemical
measurements showed that aluminide layers
improved corrosion resistance compared to 16Mo3
base steel. Corrosion properties of the aluminized
layers varied to a small extent on the type of
intermetallic phase. The intermetallic Fe,Al, phase
had higher polarization resistance, but its main
disadvantage was the positive hysteresis of cyclic
polarization, indicating a tendency to pitting
corrosion. In addition, it was brittle and prone to
spalling if the product was exposed to thermal cycling
[7, 27]. On the other hand, the intermetallic FeAl
coating had a negative hysteresis of the cyclic
polarization curve and a larger difference between the
corrosion potentials of the forward polarization E__
and the reverse polarization E___ and, thus, a much
higher prospect of corrosion protection coating.
Unfortunately, significant grain growth during high-
temperature aluminizing (900 °C / 2h) and thicker
ferrite zone led to a reduction in the yield and tensile
strength of the steel (Hall-Petch relationship). The
recommended aluminide coating thickness depended
on both the operating conditions of the application
and the alloy used. Aluminide film with the
thicknesses of up to 200 um was reported as suitable
for certain applications [3, 7], but usually thinner
coatings were applied. The oxidation and corrosion
resistance at high temperatures was directly
proportional to the film thickness used; on the other
hand, thick films were more prone to cracking due to
thermally induced stresses. In addition, the thickening
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rate of the coating decreased over time, while
prolonged exposure to high temperatures during the
aluminizing process degraded the mechanical
properties of the substrate itself due to crystal grain
growth. Future work will focus on aluminization at
lower temperatures and with much lower aluminum
activity in the powder mixture (pack) to form
intermetallic FeAl and FeAl, phases on the surface
and prevent excessive ferrite zone thickening and
crystal grain coarsening.
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KOROZIVNA SVOJSTVA CELIKA 16Mo3 OBLOZENOG ALUMINIJUMOM
B. Karpe *, K. Prijatelj *, M. Bizjak *, T. Kosec "

 Univerzitet u Ljubljani, Fakultet za prirodnjacke i tehnicke nauke, SI-1000 Ljubljana, Slovenija

® Slovenacki nacionalni institut za gradevinarstvo, SI-1000 Ljubljana, Slovenija
Apstrakt

Celik legiran hromom i molibdenom (16Mo3) se kovisti u naftnoj, gasnoj, automobilskoj i gradevinskoj industriji zbog
dobre otpornosti na oksidaciju, kao i mehanickih svojstava na umereno povisenim temperaturama. Cilj istrazivanja je
procena podloznosti koroziji celika 16Mo3 u toplovaljanom stanju i kada je oblozen aluminijumom. Aluminizacija je
izvedena difuzijom aluminijuma na 900 °C/2h i 730 °C / 4h. Ispitivanje elektrohemijske korozije podrazumevalo je merenje
potencijala otvorenog kola, otpora linearne polarizacije, potenciodinamicke polarizacije i spektroskopiju elektrohemijske
impendanse u puferskom sistemu kalijum fosfata (KH,PO, pH = 7). Opticka mikroskopija, SEM i EDS su koriséeni za
karakterizaciju mikrostrukture povrsinskog sloja pre i posle ispitivanja korozije. Rezultati su pokazali da je otpornost na
koroziju Celika obloZzenog aluminijumom znacajno povecana. Koroziona svojstva su povezana sa strukturom i osobinama
intermetalne faze (FeAl, FeAl, i Fe,Al,) koja se formirala na povrsini 16Mo3 celika.

Kljuéne reci: Aluminidne previake; Celik oblozen aluminijumom; Aluminizacija; Ispitivanje elektrohemijske korozije;
16Mo3 celik
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