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Abstract

The efficiency of production and manufacturing depends upon the operational environments and condition of the
equipment and materials used in the production and industrial development. The main problems confronted via the
industries and production are the problems of corrosion and erosion. The damaging effects of rust will cause material
and weight loss, also, it is a hazard to the safety of publics, and besides from the fact of destruction, it can reason the
mistreatment of presented resources. The cost or charge of changing equipment rises the expenditure. The protection
of machines surface from the effects of rust and erosion-rust is a great matter concern in all production applications.
Developments in technology delivers a extensive range of systems to overcome hostile environments and conditions.
The collection of suitable technology must be after the belvedere of their interaction with background of the
environment.

Key Words: Erosion, Engineering Treatment, Erosion, Covering.
DOI Number: 10.14704/nq.2019. 17.11.NQ19108 NeuroQuantology 2019; 17(11):11-16

Introduction failure way grouping that products a novel and

Rust-corrosion is a phenomenon anywhere the more rapidly destruction mechanism. In  this
electric wire, cables, iron surface is always washed €vent, electrochemical erosion associations with
present via corrosive, in height-rate wet steam Mechanical solid unit apparel: figure (1).
because of the interaction of physical process and " b g ¢ 9 '
mechanical destruction(2. The degree of rust- '
erosion is influenced via numerous parameters like
steam (high temperature), wetness (water), rate,
pH value, corrosive iron involved in the steam(3-5),
etc.

.]: \t“

Erosion and Corrosion in Machines Erosion in electrical wires

Therefore, the degrees of the rust-erosion varied
importantly on the governor and maker side. rust-
erosion is additional or fewer inevitable
in geothermal turbines. If a necessary boundary for
the power of the worn portion residues, the turbine
canister be more operated deprived of every
remedy(6-10). Corrosion -Rust is alternative
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Fig. 1. Erosion and Corrosion in Electrical Wires and Machines
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Preliminary with iron surface moderately protected
from rust because of a film of oxide , the movement
of liquids or fluid carrying hard abrasive
particles(11-21) canister eliminate the layer of oxide
with depiction the unshielded vigorous metal.
Electrochemical erosion may performance again, as
oxidation of basic metal is very debauched. The
greatest ordinarily used mechanical material(22-35),
iron, products a protecting layer of iron
oxide. Erosion is normally initiate in apparatuses
subject to a high-rate movement of reasonably
carring liquids(36-4%) and fluids including small
amounts of hard in suspension. From the
previously studies, it is currently well recognized
that the rust-erosion rate is not commonly the
straight adding of the rust and erosion rate(*6-51)
figure (2).

Physical Corrosion

Fig. 2. Physical Corrosion

Most elements excepting” gold besides platinum,
remains thermodynamically unsteady below
regular  atmospheric  situations and  will
announcement energy then depreciate back to its
ordinary state—ferrous oxide, or corrosion. This
way" is termed erosion. For rust to follow, these
metals requisite be current:
e There requisite at least double elements (or
2- locations on a 1-element) at altered
energy stages
e an electrolyte
e an elemental connection

Experimental Part
Rust-Corrosion Studyingon Surface of Machines

The corrosion of machines is natural process as a
result of the dynamic and energetic activity of
erosive causes like water, air. In harmony with

these corrosion agents, it is occasionally separated
into aquatic corrosion, glacial corrosion(20-31),
Natural velocity of corrosion are controlled via
isolation of surfaces from air by using isolation
layers to prevention of corrosion agents

Preparation of Protection Layer

A mixture of 0. 01M of 4-formalbenaldehyde was
reacted with condensation with (0.02 M ) of 1,3-
aminoaniline to produce precipitation , after drying
, dissolved in acid (4 ml) with sodium nitrite at (5)
oC, then mixed with (0.02 M) of acetothiophene to
yield protection layer {1}.0r mixed with
carboxypyrole to yield protection layer {2}. while
its reaction with sulphadiazine to yield protection
layer { 3} according to studies(2%.24) figures (3 ,4, 5).
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Formation of aggressive concentration

Solution of aggressive was prepared by using one
molar from sulfuric acid through diluted
concentration of concentrated sulfuric acid ( 1X 10
1-1X 10¢) M by dilution with water (distilled ) at
room temperature.

Calculation of Weight

The mild area was cut in a mechanic way into (2.5
cm) diameter form disc. These form discs were
emery refined about( 100-350)grades for a smooth
horizontal surface. Mild surface behaviors;
conversely, includenet ethanol degreasing and prop
none drying. The specimens preserved were
formerly saved in a non-wetness desiccator
previously habit in the erosion literatures. Firstly,
specimens of mild surface were weighed in an
electronic balance. Formerly they were postponed
and engrossed totally in beaker of (250 ml) volume
including (1M sulfuric acid) in the protection layer
presence and its absence about (10 hrs). The
specimens were seen out after (10 hrs) 30°C
exposure period, eroded with water out of erosion
yields and finally acetone -washed. Later they were
balanced again later being dried. Amounts of
weightloss were determined and conducted via

technique of ASTM described previously in studies
(20, 24, 26), The tests were measured in duplicate to
assure the data of results precision and the weight
loss mean was determined.

By calculation of weight loss, the rate of mean
corrosion determined in (mg cm2 h1). The mild
iron erosion rate was estimated via this equation

(D):

The terms in "equation, (Am)is the mass loss (gm),
(s) the area (cm?) and t is the immersion period (h).
,but the percentage protection layer efficiency (E
(%)) was determined via" the equation (2):

E%= Wcorr-Wcorr(protc. layer)/Wcorr x100 ....(2)
The "Wcorr, Wcorr (protection layer) are the
erosion rates of mild in the presence and without of
protecting layer, correspondingly”.

Results

Determination of Weight loss: The weight loss of
surface in unprotected acid solution and solutions
containing various concentrations of the protecting
layer was calculated after many hours, table (1):

Table 1: Corrosion-erosion rate, protection efficiency, coverage of
surface (0), free energy of adsorption for mild in 1M of sulfuric acidvia
using measurements of weight loss

Acid (1M H2S04) Protection Layer concentration (M)
Goads ) E% Corrosion rate | M(g)
(kJ/mol) (mg cm2h1)

- - | 4.0841 | 0.637 Unprotected
-31.39
(Y=0.934) Protection Layer {1}
0.9552 91.88 | 0.9843 0.0637 1X101
0.9109 91.02 | 1.3165 0.0844 1X10-2
0.8345 82.34 | 1.5633 0.0941 1X103
0.7903 69.22 | 1.7077 0.0931 1X104
0.7254 68.67 | 1.7399 0.1031 1X105
Protection Layer { 2 }
-34.86
(Y=1.128
0.7133 57.08 | 1.8813 0.1376 1X101
0.6721 54.32 | 1.9765 0.1789 1X102
0.6387 52.46 | 2.1176 0.2077 1X103
0.6090 50.03 | 2.4543 0.2456 1X10+4
0.5744 45.74 | 2.4822 0.2655 1X105
Protection Layer { 3 }
-38.45
(Y =1.296)
0.5576 43.09 | 2.7886 0.3198 1X101
0.5393 39.28 | 2.9198 0.3747 1X102
0.5035 36.20 | 2.9733 0.4366 1X103
0.4411 31.71 | 3.4551 0.4933 1X10+4
0.4363 30.52 | 3.4787 0.5290 1X105
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Discussion

From data of table (1), corrosion-erosion rate" and
protecting layer efficiency appeared good results
via flowing loss of weight at various concentration
of the three prepared protection layers {protecting
layer 1, protecting layer 2 , protecting layer 3} at
room temperature in the present work , the results
appeared that all protection layers decreasing of
corrosion by adsorption on the iron surface that
prevent corrosion and protect machine by
formation isolation layer against air" or any
corrosion agents.

Figure 7. Protection Layer on Erosion Surface of Wires

Figure 8. Protection Material

The increasing of protection layer efficiency with
high concentration appeared that additional
concentration of protection layer will be adsorbed
surface of metal, causing coverage of larger surface.
Also, addition corrosion protection layer in enough
quantities or high concentration to the surface will
serve to formation of a protection film that

represent as a barrier on the surface and the
environment agents , then decreasing corrosion.,
figures(9),(10).

Figure 9. Protection Layer on Electric Wiresand Covering Process

Covering Process

Protection Layer

Figure 10. Protection Layer on Machine and Covering Process

Erosion or Rust is "an electrochemical development
including the movement of charges (electrons
besides ions). At dynamic sites on the tavern,
termed anodes, ferrous atoms misplace electrons
besides transfer into the adjacent concrete like
ferrous ions. This progression is termed a half-cell
oxidation reaction"”, or the anodic reaction. The
coating processes are used once the desired
thickness is obtained, they serve as the basis for
subsequent coating processes. This process uses a
high-density stream and a low solution in the
concentration of protecting layers which coated
and isolated the rusted surface of wire or machine
in this work.

Conclusions

Rust-corrosion depends on environmental agents,
also resistance of surface to corrosion depends on
type of surface metal, concentration of the used
protection layer, pH of medium, interaction of
surface with protection layer and other
environment agents.
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