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Chiton G, Bergeron, Subhash H. Risbud, (1984), Introduction to Phase Equilibria in
Ceramies, American Ceramic Society,

DeHolT, R. (2006). Thermodynamics in Materials Science, 2nd edition CRC Press.
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Gaskell, D R, and Laughlin, D. E. (2017). Introduction to the Thermodynamics of Materials,
oth edition, CRC Press.
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Martin,P.M. (2009), Handbook of Deposition Technologies for Films and Coatings: Science,
Applications and Technology, 3rd edition, William Andrew.

Seshan, K. and Schepis,D. (2018).Handbook of Thin Film Deposition. 4th edition, William
Andrew.

Dobkin, D. and Zuraw, M.K. (2003).Principles of Chemical Vapor Deposition, Springer
Netherlands.,
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Advanced corrosion content

Session 0]

» Scope of Passivity [nvestigations

* Anodic Polarization Resulting in Passivity
* Kinetics of Iron Passivity

e Effect of pH

* Iron Dissolution in Alkaline Environments
* Relationship of individual anodic and cathodic polarization curves to
experimentally measured curves

= Section Summary

Session 02

* Anadic Polarization of Several Active-Passive metals
1) Anodic Polarization of Iron

2) Effect of Crystal Lattice Orientation

3) Anodie Polarization of Aluminum

4) Anodic Polarization of Copper

* Anodic Polarization of Several Active-Passive Alloy System
* Anodic Polarization Curves for Iron-Chromium Alloys
* Anodic Polarization of Fe-Cr-Mo Alloys

* Anodic Polarization of Fe-Cr-Ni Alloys

raAnodic Polarization of Ni-Cr Alloys

D 1 5
* 2, .J.g

e TN
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* 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 ol Passivation

» Thermodynamics of Passivity

Session 04

* Chemical and Electrochemical Passivity

= Passivation in Non-aqueous Liquids

* Passivity ol Alloys

» Compositions of Passivating Oxide Films

* Breakdown of Passivity and Pitting

Session 05

* Crevice Corrosion

* Introduction

* Theories of Crevice Corrosion

* Critical Crevice Solution

* R Drop

* Stabilization of Metastable Pits

« Similarity to Pitting

Session 06

* Variables Affecting Crevice Corrosion
* Crevice geometry

* Solution chemistry

* Alloying

* Evaluation of Crevice Corrosion

* Vanables 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
* Medical Devices and Implants

* Dental crevice corrosion

i
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» Nickel-free alloys

* Chemical and Power Plants

* Acrospace

* Nuclear Waste Isolation

Session 08

* Introduction to Pitting Corrosion

* Anions Producing Pitting in Metals

* Three Types of Pitting

* LExperimental 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 Y

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

* §) Effect of Alloying Elements

* ) Pitting Nucleation Sites

* 7)) Effect of Temperature

Session 1)

* Mechanism and Proposed Models of Stable Pitting Growth

Session 11

&) Passive Film Breakdown

8-1) lon Penetration Mechanisms

§-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

* Microorganisms and Effects on Solution Chemistry within Regions of the Biofilm

\Sulfaw-mducing bacteria (SRB)

b



* Sulfur/sulfide-oxidizing bacteria

* lron-oxidizing bacteria

* Aerobic slime formers

* Various anaecrobic bacleria

* Ennoblement

* Biocides

Session 13

* Classification Of Conerete On The Basis Of Compressive Strength

* Production, Types And Curing Of Cement

+ Conerete Chemustry, 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 Carrosion of Ferritic Stainless Steels

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

* Intergranular Corrosion of Nickel-Base Alloys

Session 15

* Susceptibility of Stainless Stecls 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
* Benefits of Galvanic Corrosion

* Recognizing Galvanic Corrosion

Predicting Galvanic Corrosion

)
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Shreir, L.L; Jarman, R.A. and Burstein,G.T. (1996), Corrosion, Publisher: Butterworth &
Hememman.

Stansbury, E.E. and Buchanan, R.A. (2000).Fundamentals of Electrochemical Corrosion,
Publisher: ASM International.

et e
MacCatten, E. (2010).Introduction to cotrosion Science. Springer.

Roberge, P.R. (2012). Handbook of Corrosion Engineering, Me Graw-Hill.

(2003).Vapor Deposition, Springer,
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http:/www.lindau-nobelorg/  Lennart-Bernadotte-lHaus, Alfred-Nobel-Platz 1, 88131
Lindau, Germany, 2017,

Bard. A. J. and Mirkin, M. V. (2012).Scanning Electrochemical Microscopy, Second Edition,

Shreir’s Corrosion HB: Selected Chapters 2,30, 2.33, 2.36: SPM application in corrosion,
Carrosion Modelling, RBI Corrosion Management, 2010.

Taylor,C. D. and Marcus,P. (2015), Molecular Modeling of Corrosion Processes: Scientific
Development and Engineering Applications, Wiley.
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Modern Aspects of Electrochemistry Series No. 44, 47, 2009.

Journals club discussions based on Corrosion Science and corrosion journals,
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Duley, W.W., (1999). Wiley-Interscience Pub.,,

Mishra,R.S, and Mahoney, M.W. (2007). Friction Stir Welding and Processing, ASM
international.

Zhow, Y. (2008 ). Microjoining and Nanojoining, Woodhecad Pub.
Humpston,G. and Jacobson,D.M. (2004).Principles of Soldering, ASM International.

Het P il
Jacobson, DM and Humpston, G. (2005), Principles of Brazing, ASM International,

Klein,R.J, (2011). Welding Processes, Quality, and Applications, Nova Science Pub,
Welding and Brazing Qualifications, ASME Sec, [X. 2010,
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Humphreys, F.J. and Hatherly,M. (2004).Recrystallization and Related Annealing
Phenomena" Second Edition, Elsivier.

Suwas, §. and Ray, R. K. (2014).Crystallographic Texture of Materials. Springer.

Bunge,H.J. (1982). Texture analysis in Materials Science, Butterworths & Co,
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Kingery, W.D.; Bowen, H. K. and. Uhlmann,Donald R (1976). Introduction to Ceramics, 2nd
Edition, Wiley-Interscience.

Chiang, Y.M.; Bimie, D.P, and Kingery,W.D. (1996).Physical Ceramics, Wiley

Reed, .S, ( 1995). Principles of Ceramics Processing, 2th Edition, Wiley-Interscience

Richardson, D.W, (2005). Modern Ceramic Engineering, 3rd edition, CRC Press.
Jones, D.RH. and Ashby,M.F. { 1098, Engincering Materials: An Introduction to
Microsmictures, Processing and Design, Volume 2. 2nd edition, Butterworth-Heinemann,
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Tadros, Thawat, F. (2007).Colloid stability, Ed. Colloids and interface science series, Vol
v&er. Wiley.

Mittal,vikas (2015).Surface modification of nanoparticles and natural fibers, Edo, Wiley.

_ Wt e
Pathak,Y.P, (2019).Surface modification of nanoparticles for targeted Drug delivery, Ed,
Springer.

Baraton, M.L (2003). Synthesis; Functionalization and surface Treatment.f Nanoparticles..,
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