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Abstract

Nowadays, self healing nanocomposite coatings are the perfect solution for corrosion protection of Al alloys.
So, in this paper, tetra butyl orthotitanat and aluminum alkoxide precursor with different percentage and
functionally graded of Benzotriazole as an inhibitor used to applied titania- alumina- benzotriazole functionally
graded hybrid coating on Al 2024 alloys by the sol-gel method and dipcoating process. Then phase, structure
properties and morphology have been investigated by using GIXRD, FESEM and AFM , respectively, as well as
the corrosion behavior and self healing properties of the coating was investigated by electrochemical impedance
spectroscopy and polarization at 3.5% NaCl solution. The results of FESEM images show the grain size of
titania, titania-alumina, titania- alumina- benzotriazole and functionally graded coating are 28, 18, 23 and 20
nm, respectively. Due to the size of the grain surface coatings and electrochemical investigations have been
conducted, the results of polarization and electrochemical impedance spectroscopy of functionally graded
coating show the best performance, corrosion resistance and self healing behavior with corrosion current
density of 19x10° mA/Cm?* and charge-transfer resistance (R ) of 174286 Q.Cm? compared to titania, titania-
alumina and titania-alumina-benzotriazole with charge-transfer resistance, 108469, 95762 Q.Cm?, respectively.

Keywords: Functionally graded coating, Nanocomposite, Titania- alumina- benzotriazole, Sol- gel, Corrosion
behavior;
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Abstract

This study investigates the effect of pulse Cathodic protection as compared to conventional Cathodic
protection on corrosion and electrochemical conditions under disbonded coating of X-52 pipeline steel. In
this regard, a laboratory cell that can simulate the underlying conditions by applying cathodic protection was
designed and made. Coupons with dimensions of 20x10x5 mm, made from X-52 pipeline steel were placed
under the simulated coating disbondment while the length and gap size of disbondment was 200 mm and 3
mm respectively. By placing the cell in a simulated soil solution C2, conventional & pulse CP of -870mV
was applied to the open mouth (OM) of simulated coating disbondment. For pulse Cathodic protection,
frequencies of 1000, 5000, and 10000 Hz were utilized. Result showed for conventional CP, potential failed
sharply to Open Circuit Potential (OCP) at 7 cm from the OM of the simulated coating disbondment. For
pulse Cathodic protection, at the frequency of 10 kHz, in contrast to conventional CP, no drop in potential
was observed under the simulated coating disbondment. In fact, the potential gradient which normally is
observed under simulated coating disbondment with conventional CP being applied was not observed. Aslo,
investigating the chemical and electrochemical conditions under coating disbondment, showed that there
was more uniform distribution of pH and potential with increase in frequency of pulse Cathodic protection,
as compared to the conventional Cathodic protection being applied.
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Abstract

In the present study, at first the effect of 2-mercaptobenzothiazole concentration on the corrosion behavior
of copper at 25°C in 3wt%. NaCl solution was investigated via electrochemical impedance spectroscopy
(EIS) and weight loss tests. The highest inhibition efficiency of 99.34% and 93% was obtained according to
electrochemical impedance spectroscopy and weight loss tests, respectively at the concentration of 90ppm.
Scanning electron microscopy micrographs of the corroded surfaces confirmed the results of corrosion results.
The effect of temperature on the corrosion performance of 2-mercaptobenzothiazole in 3wt%. NaCl solution
was also investigated by EIS test at temperatures of 40, 55 and 70° C. Results showed that the temperature
increament can increase the corrosion rate of copper more than 10 trimes compare to room temperature.
Finally, it was found that 2-mercaptobenzothiazole can acts as an effective inhibitor for copper corrosion at

high temperatures.

Keywords: Corrosion Inhibitor, Copper, Temperature, 2-Mercaptobenzothiazole;
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Poly (Orth-Aminophenol) / Graphene
Nanocomposite as Efficient Material in
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Abstract

For preparing corrosion-resistant, suitable physical properties, and adhesion coatings, and to create a strong
protective layer on the metal surface, first poly (ortho-aminophenol) (POAP) and graphene were prepared
by chemical synthesis. Then the nanocomposite containing 5% graphene was prepared. To determine the
morphology of nanocomposite, Fourier transform infrared spectroscopy (FT-IR), thermal stability analysis
(TGA), and scanning electron microscopy (SEM) has been used. The results show that graphene is flaked
shape. Using potentiodynamic polarization measurements methods, the corrosion resistance behavior of the
polymer coating and coating of nanocomposite on the steel surface were compared in sodium chloride solution
3.5%. The results show that the nanocomposite exhibits higher corrosion resistance than pure polymer and
bare steel, which can be due to the high interaction between the steel surface and the nanocomposite. The
coated steel with poly-ortho-aminophenol coating shows a positive potential of about 212 mV in corrosion
potential and a corrosion rate of 1/54x10-°Acm relative to the bare steel. This phenomenon is due to the high
adhesion and effective protective effect of the coating provided to prevent corrosive agents from reaching
reaching corrosive agents to the metal surface. The coated steel with nanocomposite shows a positive potential
displacement of about 312 mv more than the bare steel. In addition, nanocomposite coatings show a significant
decrease in the density of the current compared to other samples, which can be due to the strong interaction at
the interface of mild steel surface and conjugated nanocomposite.

Keywords: Anticorrosion Coating; Nano composites; Graphene; Ortho aminophenol, Electrochemical;
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Abstract

According to the latest survey literature on destructive factors of steel pipelines, hydrogen induced cracking
has been recognized as a key factor. During this type of destruction, the hydrogen atoms, produced from
the corrosion process between the pipe surface and hydrogen sulfide, accumulate on the surface of the pipe
and penetrate into the steel microstructure over time. These atoms are stacked in structural defects, such
as inclusions, grain boundaries, hydrogen traps, dislocations, and are combined together to form hydrogen
molecules. This process creates a high pressure and provides the basis for starting hydrogen induced cracks.
Many factors contribute in initiation and propagation of these cracks, such as nonmetallic inclusions, hydrogen
traps, orientation of grains and type of grain boundaries. In this paper, it is attempted to accurately discuss the
mechanism of failure by hydrogen induced cracking and their affected parameters using the obtained results.

Keywords: pipeline steels, hydrogen induced cracking, steel structure, hydrogen traps, inclusions, grain and
grain boundary;
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Abstract

In this study the effect of hydrogen penetration on the UNS S32750 super duplex stainless steel WAS
investigated. As the main purpose, the effect of welded section in 3.5% sodium chloride solution on the
microstructure, corrosion behavior, as well as initiation and propagation of pits WAS investigated in this paper.
In order to investigate hydrogen penetration, the samples were cathodically charged at a potential of

-1300 mV (SCE) for 160h at room temperature. Furthermore, to analyze the effect of hydrogen penetration on
the initiation and expansion of the pits, the samples were stored for a period of 160h before and after cathodic
charging at a constant potential of 800 mV (SCE). Scanning electron microscopy images are also available
from Fracture surfaces. The results of the tensile test show that hydrogen penetration on the UNS S32750
super duplex stainless steel reduces the strain from 64.1 to 58.2% for simple sample, and 46.9 to 38.4% for
welded samples. In addition, the results of Potentiodynamic and Potentiostatic tests indicated that hydrogen
penetration increased the corrosion rate and increased the number and propagation of the pits.

Keywords: Super duplex stainless steel, Hydrogen penetration, Mechanical properties, Microstructure,
Corrosion behavior;
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1 - saturated calomel electrode (SCE)
3 - Fusion zone (FZ)

2 - Scanning electron microscope (SEM)
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Abstract

In the present research, Al,O, and Cr,0O, compounds and Al,O,-Cr,O, composite compounds were deposited
by atmospheric plasma spraying on St37 carbon steel substrates. The porosity of the as-sprayed coatings
was measured by the Archimedes water immersion technique. Corrosion tests on the samples were included
immersion and electrochemical impedance spectroscopy in 3.5wt% NaCl solution. Microstructure of the
coatings were characterized using optical and scanning electron microscopy before and after the corrosion
test. The results showed the best corrosion resistance for pure Cr,O, that it is attributed to lowest porosities
(about 4%). The Cr,0,-25wt%Al,0, coating showed the highest open and interconnected porosities (about
8.2%) consequently the weakest corrosion resistance. Generally, as-sprayed coatings reached up to 3.5 times
increase in charge transfer resistance (332.8 ohm.cm’ for uncoated substrate and1149 ohm.cm? for Cr,O,
coating) that it was not significant. The reason comes from porous structure of the ceramic plasma sprayed
coatings causing easy access ability of the corrosive solution toward the metallic substrate surface. After 28
days immersion test in the same solution, corrosion products were observed on the coatings surface. Elemental
distribution analysis confirmed the presence of iron on the coatings surface. This shows that the corrosion
products floating in the solution and come out through the interconnected and open porosities.

Keywords: composite coating, plasma spraying, Al,O,, Cr,0,, microstructure, corrosion, electrochemical
impedance spectroscopy;
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