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Advanced corrosion content

Session 01

e Scope of Passivity Investigations

¢ Anodic Polarization Resulting in Passivity

¢ Kinetics of Iron Passivity

e Effect of pH

¢ Iron Dissolution in Alkaline Environments

e Relationship of individual anodic and cathodic polarization curves to
experimentally measured curves

e Section Summary

Session 02

e Anodic Polarization of Several Active-Passive metals

1) Anodic Polarization of Iron

2) Effect of Crystal Lattice Orientation

3) Anodic Polarization of Aluminum

4) Anodic Polarization of Copper

e Anodic Polarization of Several Active-Passive Alloy System
e Anodic Polarization Curves for Iron-Chromium Alloys

e Anodic Polarization of Fe-Cr-Mo Alloys

o.."»Al%d Polarization of Fe-Cr-Ni Alloys

ellAN i% olarization of Ni-Cr Alloys

9

%'/ S A

¢y



¢ Anodic Polarization of Ni-Mo Alloys
Session 03

Introduction to differentiate anodic and cathodic reaction of passivity
Determination of the Passive Corrosion Rate
The Polarization Curve

Mechanism and Kinetics of Passivation
Thermodynamics of Passivity

Session 04

» Chemical and Electrochemical Passivity
 Passivation in Non-aqueous Liquids

» Passivity of Alloys

« Compositions of Passivating Oxide Films

» Breakdown of Passivity and Pitting

Session 05

* Crevice Corrosion

* Introduction

» Theories of Crevice Corrosion

+ Critical Crevice Solution

* IR Drop

 Stabilization of Metastable Pits
 Similarity to Pitting

Session 06

» Variables Affecting Crevice Corrosion

+ Crevice geometry

 Solution chemistry

» Alloying

» Evaluation of Crevice Corrosion

» Variables Affecting Crevice Corrosion Testing
» Field or In Situ Tests

» Laboratory Tests ASTM G 48-03

+ ASTM G 78-01

 ASTM F 746-87

Session 07

 ASTM F 2129-06

* Remote crevice assemblies

* Practical Design Aspects

* Industry Specific Examples of Crevice Corrosion
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* Nickel-free alloys
+ Chemical and Power Plants
+ Aerospace
* Nuclear Waste Isolation
Session 08
* Introduction to Pitting Corrosion
» Anions Producing Pitting in Metals
» Three Types of Pitting
» Experimental Aspects of Pitting
1) Pitting Morphologies
2) Characteristic Electrochemical Parameters for Pitting
2-1) Pitting potential
2-2) Repassivation potential
2-3) Inhibition potential
Session 9
3) Effect of the Bulk Solution Composition
3-1) Aggressive Solutions
3-2) Inhibitors
3-3) pH
4) Composition of the Solution inside Pits
4-1) Electrolyte inside Pits
4-2) Gas Evolution from Pits
« 5) Effect of Alloying Elements
* 6) Pitting Nucleation Sites
 7) Effect of Temperature
Session 10
* Mechanism and Proposed Models of Stable Pitting Growth
Session 11
8) Passive Film Breakdown
8-1) lon Penetration Mechanisms
8-2) Film Breakdown Mechanisms
8-3) Passive Film Breakdown and Metastable Pits
* Pitting of Aluminium Alloys ( Pitting and Intergranular Corrosion)
* Pitting of Stainless Steels
* Critical Pitting Temperature (CPT)
Session 12
» Microbiologically Influenced Corrosion
 Biofilms
-J\A,%;o ganisms and Effects on Solution Chemistry within Regions of the Biofilm
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« Sulfur/sulfide-oxidizing bacteria

* lron-oxidizing bacteria

* Aerobic slime formers

 Various anaerobic bacteria

» Ennoblement

 Biocides

Session 13

+ Classification Of Concrete On The Basis Of Compressive Strength
 Production, Types And Curing Of Cement

» Concrete Chemistry, Hydration Reactions

» Corrosion Of Reinforcement (Rebar Corrosion)

 Factors Affecting Corrosion

 Loss Of Passivation (Depassivation)

» Effect Of Oxygen

* Cement Types

 Potential Difference

Session 14

 Relationship of Alloy Microstructure to Susceptibility to Intergranular Corrosion
* Intergranular Corrosion of Austenitic Stainless Steels

* The Fe-Cr-C Equilibrium Relationships in Stainless Steels

» Effect of Thermal History of Austenitic Stainless Steels on Susceptibility to
Intergranular Corrosion

* Intergranular Corrosion of Ferritic Stainless Steels

* Intergranular Corrosion of Welded, Cast, and Duplex Stainless Steels

* Intergranular Corrosion of Nickel-Base Alloys

Session 15

 Susceptibility of Stainless Steels to Intergranular Corrosion due to Welding
* Intergranular Corrosion of Aluminum-Base Alloys

» Measurement of Susceptibility of Stainless Steels to Intergranular Corrosion
 Electrochemical Evaluation of Susceptibility to Intergranular Corrosion

» Dealloying Corrosion

 Dezincification

 Graphitic Corrosion

Session 16

* Introduction to Galvanic Corrosion

 Electrochemical Theory

Examples of Galvanic Corrosion

nefits of Galvanic Corrosion

cognizing Galvanic Corrosion

|cg g Galvanic Corrosion
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