
620.11223 BAR 
 
 

CONTENTS 
 
 

Page 
 
1 Introduction             1 

1.1 The technical and economic significance of atmospheric corrosion      1 
1.2 The meaning of the concept of atmospheric corrosion        2 
1.3 Important unanswered questions regarding atmospheric corrosion      3 
 

2 The Atmosphere as a Corrosive Environment         5 
2.1 Definition of the concept of ‘atmosphere’         5 
2.2 The chemical composition of the atmosphere        5 
2.3 Physical properties of the atmosphere important in corrosion     10 
2.4 Microclimate          13 
 

3 Mechanisms and Kinetics of Atmospheric Corrosion      15 
3.1 Oxidation mechanisms and kinetics in dry atmospheres at 

Environmental temperatures        15 
3.2 Atmospheric corrosion as special case of metal corrosion in an electrolyte   19 
3.3 Formation and destruction of electrolyte layers      21 
3.4 Electrochemical reactions in atmospheric corrosion      24 
3.5 Mechanisms of action of atmospheric impurities      32 
3.6 Properties of solid corrosion products and their influence on the course of 

Atmospheric corrosion         47 
3.7 The kinetics of atmospheric corrosion       51 
3.8 The long-term course of corrosion        57 
 

4 Non-uniform and Structural Corrosion Phenomena      75 
4.1 Pitting corrosion          75 
4.2 Grain boundary corrosion         76 
4.3 Stress Corrosion Cracking         78 
 

5 Principles of Protection Against Atmospheric Corrosion      85 
5.1 Derivation of protection methods        85 
5.2 Destimulation of the atmosphere        87 
5.3 Corrosion inhibitors for protection against atmospheric corrosion    89 
5.4 Aoolying to increase atmospheric corrosion resistance     92 
5.5 Protection by metallic coatings        95 
5.6 Protection by organic coatings      106 
5.7 Inorganic non-metallic coatings      116 
5.8 Combined coatings       119 
 

6 Principles of Methods for Investigation of Atmospheric Corrosion   121 
6.1 The significance of test methods in atmospheric corrosion protection  121 
6.2 Principles of investigation methods      121 
6.3 Testing in natural atmospheres      122 
6.4 Atmospheric corrosion testing in the laboratory    142 
 

7 Technical and Scientific Considerations in Atmospheric Corrosion Protection 155 
7.1 Determination of scientific and technical aims    155 
7.2 Consideration of the aggressiveness of the atmosphere   156 
7.3 Choice and implementation of corrosion protection    160 
7.4 Protection measures for products in the period before use   172 
7.5 Ideas on choice of measures for atmospheric corrosion protection  174 
 

Index          189 



 


	CONTENTS

