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Corrosion Principles:
Corrosion Engineering is the application of science and art to prevent or control corrosion 
damage economically and safety.

Corrosion:                                                                                                              

Maybe defined in several ways:
1- Destruction or deterioration of a material because of reaction with its environment.
2- Destruction of materials by means other than mechanical reasons.
3- The reverse process of extractive metallurgy from its ore.
4- The destructive attack of a metal by chemical or electrochemical reaction with its 

environment.

   G = G2 G1

  When :
   G < 0 
   (Corrosion occurs)
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Corrosion Damage :
1- Contamination of product. 
2- Loss of valuable product. 
3- Appearance effect. 
4- Plant shut down. 
5- Change of size and losses of mechanical properties. 
6- Effect of safety and reliability. 
7- Economical damage. 

- Increase the maintenance and operating cost. 
- Cost of inhibitors added of cathodic protection. 

8- Over design. 
9- Loss of efficiency. 
10- Extra cost of using expensive metals such as stainless steel instead of carbon steel. 

 

Classification of Corrosion: 
 

1- Wet Corrosion ( Electrochemical Corrosion ). 
2- Dry Corrosion ( this usually involves aqueous solutions or electrolytes, for example 

corrosion of steel in water ). 
 
Dry Corrosion (Chemical Corrosion) occurs in the absence of a liquid phase or above the 
dew point of the environment and associated with high temperature (Example is attack 
on steel by furnace gases). 

  

 

over design



Corrosion Rate Expressions:
Corrosion rate (C.R) can be expressed as follows:

1- Weight loss :
In (gm) or (mgm) and present weight change of materials after exposure to the 
corrosion environment neglecting the effect of the exposure time and sample 
shape or area, therefore it is poor ( not good expressions ).

2- Weight loss per unit area per unit time :
- mdd: Milligrams per square decimeter per day.
- gmd: Grams per square meter per day.
- gch: Grams per square centimeter per hour.

These expressions are good because it includes the effect of the exposed area 
and duration of exposure time.

3- Penetration rate :
- ipy: Inches per year.            (best expressions give penetration rates)
- mm/y: Millimeters per year.   (best expressions give penetration rates)
- mpy: Mils per year. (the best expression without decimals or large number)

:: NOTES ::  1Mils = 0.001 in
4- Corrosion current density:

It is measured by ( A/m2 ) , ( mA/cm2 )

:: NOTES ::  1 mmd = 4 * 10 -7 A/cm2

Adjective mpy mm/year

Outstanding < 1 < 0.02

Excellent 1- 5 0.02 - 0.1

Good 5 - 20 0.1 - 0.5

Fair 20 - 50 0.5 - 1

Poor 50 - 200 1 - 5

Unacceptable > 200 > 5

               

Where:
W: Weight loss (mg).
D : Density of specimen ( g/cm3 ).
Ai : Area of specimen ( in2 ).
T : Exposure time ( hr ).



Where:
W: Weight loss (mg).
D : Density of specimen ( g/cm3 ).
Ac : Area of specimen ( cm2 ).                                       Ac = 6.452 Ai

T : Exposure time ( hr ).

mdd: Milligram per square decimeter per day.

:: NOTES :: 
1 mpy = 39.37 * mm/year
mm/year = 0.0254 * mpy



Example (1) :
A carbon steel specimen of dimensions ( 2 in * 3 in * 0.125 in ) with a (0.25 in) hole 
for suspending in solution is exposed for (120 hr) in an acid solution and loss (150 
milligrams ). Calculate the corrosion rate in (mpy) and (mm/year), ( density=7.87 )

:: Solution ::

Ai = 2 { (2*3)+(2*0.125)+(3*0.125)}
Ai = 13.25 in2
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