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ABSTRACT KEYWORDS

In the chemical industry, the corrosion process occurring in | Chemical corrosion, gas
technological devices is one of the urgent problems. Because corrosion | corrosion, electrochemical
causes great economic damage due to the rapid failure of metal products, | corrosion, local corrosion,
equipment, structures and devices. This scientific article presents the | subsurface corrosion, pitting
classification of the corrosion process according to various symptoms. | corrosion, cavitation
corrosion.

INTRODUCTION

The current rate of development of production and technigues and technologies places high demands
on the durability, strength and corrosion resistance of construction materials.[1]

All devices made of metals and alloys corrode during operation in various environments.

Corrosion processes are classified according to the following symptoms:

* on the mechanism of exposure of metals to the external environment

* according to the types of corrosion environment and the conditions of the process

* according to the character of corrosion decay

* on other types of additional effects that affect the metal together with the corrosive environment.
[2-3]

According to the mechanism of the corrosion process, there is chemical and electrochemical corrosion
of metals in nature.

Chemical corrosion is the process of interaction of metal with the external environment in which the
oxidation of metals and the reduction of the oxidizing component of the environment occur at the
same time and in one act.

Electrochemical corrosion is a process of interaction of a metal with a corrosive environment
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(electrolyte solution), in which the ionization of metal atoms and the reduction of the oxidizing
component of the corrosive environment take place in different acts, and their speed depends on the
electrode potential. [4-5]

According to the type of corrosion environment and the conditions of the corrosion process, corrosion
is divided into several types:

Gas corrosion is chemical corrosion of metals in a gas environment with minimal moisture (usually
no more than 0.1%) or high temperature.

This type of corrosion is most common in the chemical and petrochemical industry. Gas corrosion
occurs in the oxidation stage of sulfur dioxide in the production of sulfuric acid, during the synthesis
of ammonia, in the production of nitric acid and hydrogen chloride, in the production of organic
alcohols and oil cracking, and in other processes.

Atmospheric corrosion is the corrosion of metals that occurs in an air atmosphere or any moist gas
environment.

Underground corrosion - corrosion of metals in the underground and soil environment. [6-7]
Biocorrosion is corrosion caused by the activity of various microorganisms.

Contact corrosion is a type of corrosion that occurs due to the contact of metals with different
stationary potentials in a given electrolyte.

Radiation corrosion is corrosion caused by radioactive radiation.

Corrosion under the influence of external current - corrosion caused by an external current source.
Corrosion of alternating currents is corrosion caused by alternating currents.

Corrosion under tension - corrosion caused by the simultaneous effect of corrosive environment and
mechanical stresses. If the stress is tensile, it can cause the metal to crack. This type of corrosion is
especially dangerous for metal structures under the influence of mechanical stresses.

If metal objects are subjected to cyclic tensile stress that is repeated periodically, they will undergo
corrosion fatigue. This leads to a decrease in the metal fatigue limit. Such corrosion often occurs in
car springs, wings, shafts of rolling mills, crankshaft mechanisms, vibration machines, etc. [8-9]
Cavitation corrosion is the destruction of metal due to simultaneous corrosive and percussive effects
of the external environment.

Fretting corrosion is the corrosion of metal due to simultaneous corrosive and vibration effects of the
external environment.

Corrosion caused by friction or vibration can be reduced by proper selection of construction materials,
reduction of friction coefficient, coating, etc. According to the nature of changes occurring on the
surface of metals and alloys, corrosion corrosion is divided into several types (Figure 1).

Corrosion is called complete if it occupies the entire surface of the metal (Fig. 1, a and b).
Comprehensive corrosion is called uniform if the process occurs in the same plane over the entire
surface of the metal (Fig. 1, a), and it is called non-uniform if the speed of the process is different at
different points of the metal surface (Fig. 1, b). Flat corrosion can be observed on the surface of iron
pipes that have been exposed to air for a long time.

In selective corrosion (Fig. 1, c), one structural constituent or bit component of the alloy is eroded.
An example of such corrosion is graphitization of cast iron or dezincification of copper (brass).
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Figure 1. Corrosion phenomena occurring on the surface of metals and alloys
a-completely flat; b-completely uneven; v-selected-structural; g-spotted; d-wounded; e-point
(pitting); j-subsurface; z-intercrystal
Local corrosion covers individual areas of the metal surface (Fig. 1, g, d, e). Local corrosion is isolated
spots that do not go deep into the metal (Fig. 1, g), decay-wounds in the form of shells deeply sunk
into the metal (Fig. 1, d), or points (pittings) that go deep into the metal ( It can be in the form of Fig.
1, e). The first appearance is formed, for example, in brass left in sea water. Corrosion in the form of
ulcers is observed in steel located in soil, and pitting in chromium-nickel austenite steels in seawater.
[10]

Subsurface corrosion (Fig. 1, j) begins on the surface of the metal and then spreads deeper inside it.
Corrosion products accumulate in metal cavities. This type of corrosion causes metal objects to bulge
and separate into layers. [11]

Intercrystalline corrosion is characterized by erosion along the boundaries of metal grains (Fig. 1, z).
In this case, unbearable corrosion products are formed between the metal grains.

SUMMARY

Among the different types of corrosion, intercrystalline corrosion is dangerous because the
appearance of the metal does not change, but it loses its strength and elasticity, and becomes brittle.
As aresult, the deceptive "health™ of the surface of metals and alloys can lead to incorrect conclusions
about the strength of devices and structures, as well as accidents or catastrophes. Chrome and chrome-
nickel steels, nickel and aluminum alloys are subject to such corrosion.

Crevice corrosion corrodes parts in metal slots, under pads, threaded joints, and other similar places.
As a result of corrosion, the properties of the metal change, and often its functional characteristics
deteriorate. When metals and their alloys are corroded, they are partially or completely destroyed. All
types of corrosion occurring in devices and metal structures require drastic measures.
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