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Abstract: Passivation is the process by which a metal becomes passive in relation to another metal 
before the two are used together. Some oxides such as iron do not bind sufficiently strongly to the surface of 
the parent metal, there is a tendency of separation of a boundary embodiment, this type of corrosion process 
which appears practically constant in forming a hole (rust) on the surface of the metal atoms are torn. 
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1. INTRODUCTION    

 
The metals and alloys used in the 

construction of machines of energy and  
not only are in contact with various 
chemical environment with which they 
interact (air, water, steam , chemicals), the 
result of this interaction being the metallic 
corrosion. In case of the metallic materials 
the degradation by corrosion together with 
the mechanical wear and fatigue fracture 
are the main causes of removal from 
service of metal products.  

The mechanical stresses which 
may act on the metallic material located in 
a corrosive environment may be stresses 
resulting from the application of some 
external factors involved in the operating 
conditions or they can be residual stresses 
( mechanical, thermal, or structural 
tensions) induced even during operation. 
The static mechanical stress (constant 
over time) accelerates the corrosion 
processes causing the material damage 
called stress corrosion cracking.  

Also, under the action of the static 
stresses it is produced  a specific 
deterioration known as hydrogen 
embrittlement. The dynamic mechanical 
stress (variable over time) causes another 

group of worsen phenomena of corrosion 
called corrosion fatigue. Under the 
combination of the corrosion and 
corrosive wear in  fluids (liquid or gas) in 
a high speed turbulent flow containing 
solid particles occurs the  erosion 
corrosion[2]. 

Further, the study will be 
presented on these types of defects caused 
by corrosion of equipment used on the 
domain of energy ( heat exchangers ). 
 
2. METHODS OF CORROSIVE 
PROTECTION OF METALLIC 
MATERIALS 
 

Methods for preventing corrosion 
are:  
 -correct choice of materials used in the 
construction of industrial machinery and 
equipment, in terms of corrosion 
resistance;  
-avoid putting in contact of a metal with 
another metal more electronegative than 
he like aluminum alloys with copper or 
alloy steels, bronze in contact with steel 
etc. 
 -so will avoid contacting the metals with 
metals annealed or hardened cast because 
because the electrochemical potential 
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difference  between  them,  in the 
presence of an appropriate electrolyte, 
first corrode;  
 -working more prepared metal surface as 
depressions, scratches promotes and 
accelerates corrosion. 

Corrosion is a chemical reaction, 
electrochemical or biochemical 
environment through the action of a 
substance is destroyed, dissolved or 
reduced partially or completely. The term 
corrosion is mainly used to define the 
metal gradual action of natural agents, 
such as air or salt water.  

The most common example of 
corrosion is rusting iron, a complex 
chemical reaction in which iron combines 
with oxygen and water to form iron oxide. 

The oxide is a solid that maintains 
the same general shape of the metal from 
which it was formed, but more porous 
even more voluminous, being weak and 
brittle.  

You can use three methods to 
prevent steel rusting: 
1. Creation of an iron alloy to resist 
corrosion; 
2. Addition a layer of a material for react 
with corrosive substances much faster 
than iron, such as that layer is consumed, 
the iron is protected. 
3. Cover with a waterproof layer so that 
air and water can not reach iron. 

Create an alloy of iron is the best 
method of protection but also the most 
expensive. An example would be stainless 
steel which is obtained by combining 
chromate or chromate and nickel with 
iron. 

This alloy is not absolutely 
inoxdabil but hold even under the action 
of strong corrosive substances such as 
nitric acid.  

The second method, the protection 
of an active metal, is also satisfactory but 
expensive. The most common example is 
the electroplating method, in which iron is 
coated with a layer of zinc. in the 

presence of corrosive solutions, an 
electrical potential occurs between iron 
and zinc, causing the dissolution of zinc 
and iron protection throughout the 
existence of zinc.  

A third method, namely the 
protection of iron surface with an 
impermeable layer, is the cheapest of all 
and therefore most commonly used. It 
meets the protection requirements of iron 
as long as there is no crack in the layer. 
Once the coating is cracked, rust begins at 
least as fast than if you had no protection. 
If the protective layer consists of inactive 
metal such as tin or chrome, an electrical 
potential is created, protecting layer of 
protection but damaging iron, allowing 
rust to act with greater speed. The most 
effective coatings are those with enamel, 
and the cheapest are special paints such as 
red lead. 

The iron-based resists corrosion of 
purity. High purity iron is distinguished 
according coroziune. Strenght corrosion 
resistance in atmosphere and neutral 
solutions of iron also increases pri Alere 
especially with small proportions of 
copper. With oxygen, forming iron 
oxides: FeO, Fe2O3 and Fe2O4.  

With oxygen to form zinc oxide 
ZnO and ZnO ZnO2.Oxidul is obtained by 
burning zinc, approximately up to its 
boiling point. 
 
3. HOT-DIP GALVANIZING OF 
STEEL STRUCTURES 
 

Hot-dip galvanizing is the process 
whereby metal or cast steel parts are 
protected against corrosion if they are 
immersed in a bath of molten zinc at 450-
460oC.  

Often the term hot-dip galvanizing 
is replaced by the unsuitable for 
electroplating, which refers to the process 
of electrochemical protection of steel.  

Zinc coating can prevent corrosion 
protected metal by forming a physical 
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barrier and by acting as a sacrificial anode 
when the barrier is in danger. Exposed to 
the atmosphere, Zn reacts with O2 to form 
ZnO, which in turn is reacted with CO2 
(carbon dioxide) to form ZnCO3 (zinc 
carbonate).  

Galvanizing process is a gradual 
diffusion of the liquid zinc to the steel 
surface structure, forming a protective 
coating, characterized by high resistance 
to corrosion and abrasion. 

 
Table 1 - Hot dep galvanizing vs. dyeing 

Hot dep 
galvanizing 

vs. Dyeing 

barrier + cathodic protection 
type 

barrier 

3600 psi (pounds 
force per square 

inch) 

adherence 
force 

300 – 600 
psi 

179 – 250 DPN 
(diamond pyramid 

number) 

abrasion 
resistance 

reduced 

50 – 100 years life 2 – 4 years 
-100 and 350 

degrees celsius 
work 

temperature 
-20 and 200 

degrees 
celsius 

1500 hours 
without spots 

salt spray test 
chamber 

spots appear 
after 24 
hours 

 
1. Preparation. In this stage, the 
mechanical preparation of the steel 
structure to the zinc coating and consists 
largely of:  
-Cleaning piece (burrs, welds where it 
was made, the pamând where applicable, 
etc.)  
-realization corresponding holes required 
penetration chemical solutions and molten 
zinc all open and closed surfaces. Special 
devices -prinderea parts to thermal zinc 
coating. 
2. Degreasing. At this stage, parts 
cleaning any oil stains or other organic 
contamination.  
3. Pickling. This operation takes place 
removing rust on steel parts made by 
immersing them in pickling baths 
containing solutions based on HCl.  
 

4.Washing. Represents the removal of 
HCl solution deposited on the tracks in 
the pickling process.  
5. Fluxing. Consists of immersing the 
parts in a solution of zinc and ammonium 
salt in order to protect the parts against 
oxidation until the moment of immersion 
in the Zn, as well as to increase adhesion 
to the surface of the molten zinc parts. By 
fluxing is deposited a uniform layer of 
molten zinc. 
6. Drying. In order to reduce the time 
from the immersion of the zinc-parts, but 
also to enhance the reaction process, they 
are passed through an oven to be dried 
and heated before entering the bath of 
molten zinc.  
7.Hot-dip galvanizing. Consists of 
immersing gradually over several minutes 
to parts prepared in the molten zinc bath 
at a temperature of 450-460 gr.С.  
8. Cooling. After removal from the zinc 
bath, galvanized structures are cooled by 
immersion in a tank of water.  
9. Finishing  
 
4. RESULTS OBTAINED 
 

Before sending parts to 
beneficiaries galvanized occurs leakage 
removal process under the form of icicles 
zinc or zinc layer thickened areas on one 
end pieces. 
 

 
Fig.1. – Hot dep galvanizing surface 
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Resulting in deposition of zinc 
galvanizing process consists of four 
layers. 

The first three layers are a mixture 
of iron and zinc in the last time before the 
outer layer is comprised of 100% zinc. 
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