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(Eng.) This course is designed for graduated
students who have learned chemistry and
material science related, and provides the
extensive knowledge about corrosion
principles in metal and how to control
corrosion as well, which can also be the basis
of the further researching in corrosion related
fields. The main contents include:
l. Principles of Corrosion

1. Introduction

2. The Mechanisms of Electrochemical

3. EMF of Corrosion and Electrode

Il.  Examples of Corrosion
1. Stress Corrosion and
embrittlement
2. Atmospheric Corrosion
Corrosion
3. Oxidation Reactions
4.  Stray Current Corrosion
5 Microbiologically
Corrosion(MIC)
I1l.  Prevention of Corrosion
1.  Cathodic Protection

Potential . .
4, Polarization and Corrosion Rate 2 Coz_atmgs and ”?h'b'tOfS
L Material Selection and Design
5 Passivity

Hydrogen

and Soil
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(Eng.)

1. To understand the basic principles of corrosion

2. To understand the forms and related mechanisms of corrosion
3. To understand the prevention methods of corrosion.
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(week) (subject and content) (homework and tests) (remark)
01 Overall Introduction Chl 1-3 exercises
02 The Technology and Evaluation of Ch2 1-3 exercises
Corrosion
03 Electrochemical Thermodynamic and = Ch3 1-3 exercises
Electrode Potential
04 Electrochemical Kinetic of Corrosion  Ch4 1-3 exercises
05 Passivity Chb 1-3 exercises
06 Polarization Method to Measure Ch6 1-3 exercises
Corrosion Rate
07 Galvanic and Concentration Cell 1-3 Reading related J.
Corrosion papers
08 Pitting and Crevice Corrosion 3-5 Reading related J
papers
09 Midterm Examination
10 Environmentally Induced Cracking Reading related J. papers
1 (E:gfr(g:i (()):: Metallurgical Structure on Reading related J. papers
Corrosion-Related Damage by .
12 Hydrogen, Erosion, and Wear Reading related J. papers
13 (E:r(?\r/richglnomn;rr:tSSelected Corrosive Reading related J. papers
Atmospheric Corrosion and Elevated .
14 Temperr)ature Oxidation Reading related J. papers
15 Cathodic Protection Reading related J. papers
16 Coatings and Inhibitors Reading related J. papers
17 Materials Selection and Design Reading related J. papers
18 Terminal Examination
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(textbook)

Principle and Prevention of Corrosion, Second Edition, Denny A. Jones,(1996),Prentice-Hall Inc.
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(other references)

Corrosion and Corrosion Control,3rd ed. Herbert H. Uhlig and R. Winston, 1985. John Wiley & Sons.

ALK (KB A Penir] b A RP 2 2eg o)
(teaching aids & teacher's website)

Power point files.
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(relation to educational objective of materials engineering department)

1 B i s fAeg ¥ 2 BARE o R
To provide interdisciplinary know-how and training on materials properties, processing, and
applications
2. BT E B2 LT AIRTER TR A 2 A A
To train materials technology students for independent thinking, innovation, and practical skills
3. 22 F A EHRFER
To inculcate multifarious values and cosmopolitan worldview
4. 518 R PRET
To implement educational programs in eco-materials technology

BEARY v 4 2 BERE(HA )
(relation to educational core abilities for materials engineering department)

(A) E* B ~ PLF 2 1 fR o 4
Ability to apply knowledge of mathematics, science, and materials engineering
(B) 3 S Ui H ok 2 A d7dedh it 4
Ability to design and conduct experiments, as well as analyze data
(C) ML T 39T F 2 Bjrer i 4
Ability to use techniques and skills for materials engineering practices
(D) WAzgE s 2 2 ~ 2 (T2 4y 4
Ability to integrate process and make devices
(B) mid a2 iv 4 IR & v A
Ability to communicate effectively and cultivate the spirit of teamwork
(F) Bz % 2 f2-R a2 i 4
Ability to think independently and solve problems
(G) BARFEE 3% HPEH 2HRR NPT
Cultivation of cosmopolitan worldview and understanding effects of eco-materials on global
environment
(H) #2852y ei
Ability to cultivate life-long learning habit
() M1 Aai e et Eifm
Understanding materials engineers’ social responsibility and professional ethics
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The Technology and Evaluation of Corrosion 0 1 0 0 0
Electrochemical Thermodynamic and Electrode Potential 0 1 0 0 0
Electrochemical Kinetic of Corrosion 0 1 0 0 0
Passivity 0 1 0 0 0
Polarization Method to Measure Corrosion Rate 1 1 0 0 0
Galvanic and Concentration Cell Corrosion 1 1 0 0 0
Pitting and Crevice Corrosion 1 1 0 0 0
Environmentally Induced Cracking 1 1 0 0 0
Effects of Metallurgical Structure on Corrosion 1 1 0 0 0
Corrosion-Related Damage by Hydrogen, Erosion, and
1 1 0 0 0

Wear
Corrosion in Selected Corrosive Environments 1 1 0 0 0
Atmospheric Corrosion and Elevated Temperature

Lo 1 1 0 0 0
Oxidation
Cathodic Protection 1 1 0 0 0
Coatings and Inhibitors 1 1 0 0 0
Materials Selection and Design 1 1 0 1 1
&35 (%) 73(%) | 100(%) | 0(%) 0(%) 6(%)
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The Technology and
Evaluation of Corrosion 1 0 0 0 0 0 0 0
Electrochemical
Thermodynamic and Electrode 1 0 0 0 0 0 0 0 0
Potential
Electrochemical Kinetic of
Corrosion 1 0 0 0 0 0 0 0 0
Passivity 1 0 0 0 0 0 0 0 0
Polarization Method to
Measure Corrosion Rate 0 1 1 0 0 0 0 0 0
Galvanic and Concentration 0 1 1 0 0 0 0 0 0
Cell Corrosion
Pitting and Crevice Corrosion 0 1 1 0 0 0 0 0 0
Environmentally Induced
eraaking 0 1 1 0 0 0 0 0 0
Effects of Metallurgical
Structure on Corrosion 0 1 1 0 0 0 0 0 0
Corrosion-Related Damage by
Hydrogen, Erosion, and Wear 0 1 1 0 0 0 0 0 0
Corrosion in Selected
Corrosive Environments 0 1 1 0 0 0 0 0 0
Atmospheric Corrosion and
Elevated Temperature 0 1 1 0 0 0 0 0 0
Oxidation
Cathodic Protection 0 0 1 1 0 0 0 0
Coatings and Inhibitors 0 0 1 1 0 0 0 0
Materials Selection and Design 0 0 0 0 0 1 1 0
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