MET/CHE/ME/ENVE 445/545. OXIDATION AND CORROSION OF METALS

CATOLOG DATA:

MET45/545 OXIDATION AND CORROSION OF METALS (3-0) 3 credits. Prerequisites. MET 320 or CHE 222 or ME 311 or graduate standing. Initially the thermodynamics of electrochemical processes are covered; use of the Nernst Equation and Pourbaix diagram is presented in this material. Fundamentals of electrode kinetics are then discussed with special emphasis on the derivation of the Butler-Volmer equation and application of the Evan’s diagram. Following presentation of these fundamental concepts, phenomena observed in corrosion and oxidation such as uniform attack, pitting, stress corrosion cracking, and corrosion fatigue are discussed. Finally, selection of materials for site specific applications is covered. Students enrolled in Met 545 will be held to a higher standard than those enrolling in Met 445. This course is cross-listed with ENVE 445/545, CHE 445/545, ME 445/545.

TEXT BOOK:  


Denny Jones, “Principles and Prevention of Corrosion” Second Edition, Prentice Hall, 1996.
INSTRUCTOR: 

Dr. Dana J. Medlin, Office Hours: 3:00-4:00 p.m. MWF
REQUIRED/ELECTIVE:

MET 445/545 is an elective course to students pursuing for a B.S. or an M.S. degree in Metallurgical, Chemical, Mechanical and Environmental Engineering. Students taking the course under 545 are required to carry out additional work worthy for graduate standing.

COURSE OBJECTIVES:

The objective of this course is to provide students with the working knowledge required to understand the principles governing oxidation and corrosion of metals and other materials. Students are also able to analyze various corrosion problems. Identify the corrosion mechanism, and prevent or minimize oxidation of corrosion of metals and alloys.  

COURSE OUTCOMES

· Students will be able to understand what oxidation, reduction, anodic and cathodic reactions are in relation to corrosion of metals and alloys.

· Students will be able to obtain the EMF values from the free energy information and vice versa.

· Students will be able to understand the effect of ionic activity on EMF and obtain the activity coefficient for ionic species if concentration is given.

· Students will be able to understand origin of galvanic corrosion and its practical implication.

· Students will be able to understand what passivation is and how this property is used in practice to prevent or minimize corrosion of various metals and alloys.

· Students will be familiar with how complexing agents affect the corrosion behavior.

· Students will be able to understand how to construct and use the Pourbaix diagram for simple systems and how it is used in relation to metal corrosion.

· Students will be able to apply the role of various ingredients in alloy systems in corrosion prevention.

· Students will be able to apply various corrosion mechanisms and their preventive measures to practical systems.

· Students will be familiar with basic corrosion testing procedures for typical systems.

· Students will be familiar with various materials used in corrosion related areas and to know how to select right materials for various corrosive media.

· Students will be able to select various metals, alloys and other materials used in corrosion applications.

· Students will be able to understand the major differences between wet and dry corrosion situations and know important variables affecting dry corrosion.

TOPICS COVERED:
· Introduction


· Electrochemical aspects of corrosion cell potentials; Electromotive force; Ionic activity; Steps involved in corrosion; Cell polarization

· Stability of ions, metals and alloys; Pourbaix Eh-pH diagrams; 

· Stability of ions in solutions

· Different forms of corrosion; Galvanic, Erosion, Crevice, Pitting, Selective leaching, Intergranular corrosion, Stress corrosion

· Corrosion testing; Classification, Purposes; Surface preparation; Duration

· Material selection; Metals, Alloys; Thermoplastics; Coatings

· Effect of mineral acids; Sulfuric acid, Nitric acid; Hydrochloric acid

· High temperature corrosion; Mechanisms and kinetics

· High temperature materials

CLASS SCHEDULE:

3 hour lectures: 12 to 12:50 p.m. MWF.

RELATIONSHIP OF COURSE TO PROGRAM OUTCOMES: (a)

Taking this course will help students to fulfill the following aspects of the expected program outcomes.

· Knowledge and skills required for a successful careers in metallurgical engineering 
· Fundamental and practical knowledge required to meet societal needs through science and technology 
· Tools for continued professional and personal development
· Critical reasoning, team, and effective written and oral communication skills 
· Professional ethics foundation and awareness 
· Commitment to professional and community activities 
CONTRIBUTION OF COURSE TO MEETING THE PROFESSIONAL COMPONENT:
This course prepares students in the basic and applied knowledge in corrosion mechanisms and preventative measures.  

Ethical and professional conducts are emphasized throughout the course and also emphasized is global awareness in the field of corrosion and oxidation metals and alloys.

PERSON WHO PREPARED THIS DESCRIPTION AND DATE OF PREPARATION:

Dana J. Medlin, March 23, 2010.
