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Degradation Behavior of Metals and Alloys
after Exposure to Elements: 15t Lecture
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. A9 AlZ2b (Lecture Hours): 90~1202/week (ZoXz W0 2Hst

2. W% =N (Instructor’s  cell phone  number): ol-of
sklee@ajou.ac.kr

3. WIH (Texts): EY35| £2AMSO| 28t backgroundstl 28 & £ U
S DS OFE gOL} BOA DHE OIS 20l XNHG0 4SS X
8 4 UTE & TE T O DMO W22 2SI LS A &

(Considering various backgrounds of students, several books are listed
below. Main text book will be consistently followed during the
semester)

1D 2AI0F gtAlol 22| (0125, 0/8d, &4, A2 29 TASH =
3tJl= 2004, ISBN 9788942581146)) This will be used as a
reference and textbook.
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MAp S SMEol E0|E KA B M2 — OB 24! (corrosion)
C MO JHEY ZHEDN JACB 2 HES 2F2F & 3~4 Al2t S0oF 2HHid!
MX2 MI| otstA RJelT cover &

@ General

Common examples—tin cans, bridges, autos (mufflers): Bt=S= 1t

MH20 259 S5

Common protection—paint (red/green) on steel frames for
buildings and bridges under construction.
(& :www.ecr6.ohio—state.edu/mse/mse205/lectures)

Examples of Corrosion

Developments in low alloy (weathering) steels (Fe—Cu) allow use

without coatings.
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HIg8D| SHe WA 250 0ldst 2AI9 2010 otLID Otel =2
Aol AL A2 AFDZE 0IE 2= QUL safety =M (e.q.

corrosion fatigue)

(& X :www.ecr6.ohio—state.edu/mse/mse205/lectures)

Corrosion can have catastrophic conseguences

Aloha Airlines incident, in 1988,
where one crew member was
killed and many passengers were
injured.

Other components or
structures
susceptible to
catastrophic
corrosion failures:

boilers
submannes
pressure vessels
waste containers
bridges

power plants
turbine blades
aircraft

Water companies treat their water routinely for minimum corrosivity
toward distribution lines
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£X: http://www.corrosion—doctors.org
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EX: http: //WWW corrosion—doctors.org
(&X :www.ecr6.ohio—state.edu/mse/mse205/lectures)
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Conservation of Resources

The world’'s supply of metal and energy
resources is limited.

Corrosion is simply extractive metallurgy in reverse
Energy is wasted by corrosion

Steel Mill

== (ED

Reduction Underground pipeline

Refining

Casting ;
Rolling

Shaping

(soil and water)

40| B
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Annual Cost of Metallic Corrosion
in the US

(1995 update of the 1975 study by Battelle)

350 billionfyr or 4.2% of the GNP (down from 4.9% in
1975)

+ Avoidable corrosion, by application of corrosion resistant
materials and best technical practices: 104 hillion or 35%
of total (down from 40% in 19735)

« Largest sector: automotive corrosion, $94 billion

(&X :www.ecr6.ohio—state.edu/mse/mse205/lectures)
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Nuclear waste canister design)).
@ Electrochemical Corrosion of Metals

Force and Electrode
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S 0l OhA JIAR AEO0IU 0319 B2l 28 2HO=2 LOISC) 2
of DS =FE THO SHE HTY SO BEMS U 0|2 o
HAS 4ol HZE SHoE NN B4AE T O BXMO0IL Of

= QAU &JIststE HE2 o HEUA OlchHE &l & =852z &Y

et JHE0ICt.

—. 289 gl & Bt=29 J|xE (Spontaneous electrochemical
redox reactions in Galvanic cells)

249 EE ZES9| Activity SeriesE OloHotH K2l & Olalistl] U=
Ao HHEE HAS E0HM HHE2IS JIx=E Oldiol=0d 228t “MIHS
ALOIS MAF BE HM” 1T E A OloHE = ULH M2 EFHE 2=
CtS3t 20| Bt =422 LA AI2ICH
M(s) + 2H* (aq) — M*(aq) + Ha(g)
!]
— Zn metal With time, Cu plates out

onto Zn metal strip, and
Zn strip “disappears.”

- Zn is oxdized and is the reducing agent
Zn(s) — Zn**(aq) + 2e-

- Cu?* is reduced and is the oxidizing agent
Cuz(aq) + 2e- — Cu(s)
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METAL ACTIVITY SERIES

Metal Metal Icon Reactivity

Lithium Li* Most Reactive

Potassium K*

Calcium Caz*

Sodium Na*

Magnesium Mg

Aluminum APt

Manganese Mn?*

Zinc Zn%

Chromium Crz+, Cr3*

Iron Fe?*, Fe¥*

Lead Pb2

Copper Cu?*

Mercury Hg?*

Silver Ag'

Platinum Ptz

Gold Aut, Au3* Least Reactive
0| At BFSHA KA ASIE D) A4S & 2
deMo=z 0Olaiat)]l fIst & SHHIEZ 22 Metal Activity Series
dZ O2 A4S (E =0 & HOIXINH === Cull Zn) A0S
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