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Corrosion Basics
Understanding the basic principles and causes of corrosion

A
p p l y i n g  a n 

o r g a n i c  o r 

metallic bar-

rier coating 

between a cor-

rosive environment and the 

material to be protected is a 

fundamental method of cor-

rosion control. In fact, coat-

ings and linings represent 

the most widely used method 

of protecting most metals. 

Organic coatings can be bro-

ken down into architectural 

coatings, product original 

equipment manufacturers’ 

coatings, special-purpose 

coatings, and miscellaneous 

paint products. The most 

widely used metallic coating 

method for corrosion protec-

tion is galvanizing, which 

involves the application of 

metallic zinc to carbon steel 

for corrosion control pur-

poses. Hot-dip galvanizing is 

the most common process, 

and as the name implies, it 

consists of dipping the steel 

component into a bath of 

molten zinc. 

be protected and ending with schedules 

for monitoring the completed work. It is 

useful to consider protective coatings as 

systems in which the component parts 

or stages of development are related and 

mutually reactive.

Surface Preparation

Proper surface preparation is an es-

sential prerequisite to any coating op-

eration. It is false economy to skimp on 

surface preparation in the belief that the 

coatings applied will make up for surface 

deficiencies. This is especially true of 

high-performance coating materials.

Surface preparation is a critical part 

of coating operations and must provide a 

surface that is compatible with the coat-

ing material to be applied. The major 

considerations concern the cleanliness 

of the surface required and the surface 

roughness or anchor profi le to be ob-

tained. Often as much as one-half to 

two-thirds of the cost of a coating project 

may be justifi ed for surface preparation 

and labor.

In some cases it is impossible to fol-

low best practices in surface preparation 

because there are insuffi cient resources 

and/or there are limitations associated 

with possible product contamination, fi re 

hazard, or some other consideration. It 

must be recognized that such compro-

mises in surface preparation are likely to 

reduce the coating system longevity.

This article is adapted by MP 

Editorial Advisory Board Member 

Norm Moriber from Corrosion 

Basics—An Introduction, Second 

Edition, Pierre R. Roberge, ed. 

(Houston, TX: NACE International, 

2006), p. 411-414. 

Protective Coatings

Protective Mechanisms

Methods by which coatings protect 

other substances can be summarized as 

follows:

■ They prevent contact between the 

environment and the substrate (e.g., 

nickel electroplating).

■ They restrict or limit contact between 

the environment and the substrate, as 

with most organic coatings.

■ They release substances that are 

protective or that inhibit attack (e.g., 

molybdate, phosphate, and other 

inhibitive primers that partially solu-

bilize and passivate a surface).

■ They produce an electrical current 

that is protective (e.g., galvanizing).

Galvanizing functions in the first 

and fourth methods listed above. Zinc 

corrodes more slowly than steel and, in 

many environments, forms a passive fi lm 

of corrosion products that retards further 

activity. Particularly in atmospheric ser-

vice, zinc typically reacts in sequence to 

form zinc oxide (ZnO), zinc hydroxide 

[Zn(OH)
2
], and fi nally, zinc carbonate 

(ZnCO
3
), which is protective. Zinc coat-

ings are especially tenacious because 

they bond metallurgically with the steel 

substrate rather than mechanically or 

chemically as with most other coatings. 

In addition, because zinc is more electro-

negative than steel in the Galvanic Series, 

it can provide sacrifi cial cathodic protec-

tion to small areas of exposed steel.

A common reason protective coatings 

may not perform well is when they have 

not been considered as systems. Success-

ful designers approach a coatings project 

in much the same way that they approach 

any other engineering problem, begin-

ning with the identifi cation of surfaces to 
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