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Exist naturally in Combined Forms as Oxides, Carbonates, Sulphides,

Chlorides or Sulphates



l ‘ Large amounts of Energy is Required
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Mineral Ores Molten Iron

I Slag Drain
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Lower Energy Higher Energy
STATE PROCESSES EXCITED STATE

Stable Natural

__Combined Form

Greater is the amount of nergy
required to separate the metal
from its mineral

Greater will be the tendency of
the metal to revert back to its
natural state




What is Corrosion and List its Types.

CORROSION is the process of or BEFIEEEREN] of Metals through an
unwanted [@lElle=lllor ~/ectrochemical Attack by its Environment.




What is Corrosion and List its Types. Keywords
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Metals

Polymers

Ceramics

CORROSION is the process of Deterioration or Degradation of Metals through an

unwanted Chemical or Electrochemical Attack by its Environment.




What is Corrosion and List its Types.

Weakening of metallic material due to loss of cross
sectional area
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Loss of properties such as Malleability, Ductility

Decaying of metal surfaces

CORROSION is the process of Deterioration or Degradation of Metals through an

unwanted Chemical or Electrochemical Attack by its Environment.




What is Corrosion and List its Types.

Rusting of Iron

Layer of Reddish Scale

of Ferrous Ferric Oxide
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CORROSION is the process of Deterioration or Degradation of Metals through an

unwanted Chemical or Electrochemical Attack by its Environment.




What is Corrosion and List its Types.
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Examples of Corrosion >
Rusting of Iron >

>

Formation of Green Film on the Surface of Copper >
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Green layer of basic carbonate
consisting of cupric carbonate
and cupric hydroxide

CuCOs + Cu(OH ),
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CORROSION is the process of Deterioration or Degradation of Metals through an

unwanted Chemical or Electrochemical Attack by its Environment.




What is Corrosion and List its Types.

Rusting of Iron
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Formation of Green Film on the Surface of Copper

Formation of Black Coating on the Surface of Silver

CORROSION is the process of Deterioration or Degradation of Metals through an
unwanted Chemical or Electrochemical Attack by its Environment.




Maternal & Environments




CARBON ROD
(Cathode)

ZINC CASE
(Anode)

NH, and CI- Paste
(Electrolyte)

WIRE

(Metallic Path) — .




Porous Silver by dealloying
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\g 100 (at.%)

 Extracting silver(Ag)
-\g from Zn-Ag alloy.
 Removing Ag from
Au-Ag (Gold-Silver)
alloy.




Galvanic Zinc Applications

Z.inc-rich Paints

Zinc Metallizing



Corrosion of Iron
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Factors effecting Galvanic Corrosion

') Dickmnee <ffcet LM\ M:]

2_) Pola a“""?“‘

“\\, artt ¢ /Peanen

4——2 I_ = r ™M,
Actwe
4)) ) {
No e J ~
( 1‘Ffp.rf‘t l -
:
A~ : =
- e <

J o
- 44* J ol
. Av'.5> AN, o
av —=







Q) C"’(I.\oi(& }

Qx:-) Nalss m-?rua - e Cyvevia
Y
455-3MF bealiy

O Gevie grp ohould be wde evtovg b
Snrnde
Q@ Walily mside Grvie — .S(:-aj-vm'é-

I~ Gel- ales



Pilting
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Intergranular Corrosion

 Intergranular corrosion occurs when the grain
boundaries in a metal form an anode and the
interior of the grain acts as a cathode. In serious
cases this can lead to the grains falling apart.

« This type of corrosion is a particular problem in
stainless steels, however it can also occur in other
metals.

4— Low-chromium

| stainless steel
Chromium {

carbide

grain boundaries

+—High-chromium
stainless steel \




Intergranular Corrosion

* In stainless steels the problem occurs after the
metal i1s heated to between 425°C and 870°C.
During the heating, the chromium in the stainless
steel reacts with carbon in the steel and forms
particles of chromium carbide at the grain
boundaries. The regions near the grain boundaries
become depleted in chromium.

 When the area around a weld becomes sensitised,
it is very susceptible to intergranular corrosion,
and this i1s often termed weld decay.
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Stress Corrosion

The outside of the bar will have
residual tension stresses
because this was the side

which was required to stretch to

accomodate the bend.

A bar that was bent and not

treated to remove residual
stresses will have regions of
stress as indicated. These
areas of increased stress will
be anodic to the rest of the bar
and will corrode.

The inside of the bar will have
residual compression stresses
because this was the side which
was required to compress to
accomodate the bend.

Stress corrosion cracking



Stress Corrosion

Stress-corrosion occurs when a material exists in a relatively inert
environment but corrodes due to an applied stress. The stress may be
externally applied or residual.

This form of corrosion is particularly dangerous because it may not
occur under a particular set of conditions until there is an applied
stress. The corrosion is not clearly visible prior to fracture and can
result in catastrophic failure.

Many alloys can experience stress corrosion, and the applied stress
may also be due to a residual stress in the material.

Stress corrosion cracking will usually cause the material to fail in a
brittle manner, which can have grave consequences as there is usually
little or no warning before the failure occurs.

Stress corrosion is a form of galvanic corrosion, where stressed areas
of the material are anodic to the unstressed areas of the material.

Practically the best way to control stress corrosion cracking is to limit
or reduce the stresses a material is under while it is in a corrosive
atmosphere.



Factors affecting corrosion

Nature of the |

Metal
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/1. Position of

electrochemical series.

Purity of the metal.
Over voltage.

Relative cathodic area
to anodic area.

Nature of surface film.

Nature of the
Environment

2.
3.

4,

d.

N

1. Temperature.
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Humidity.

Presence of corrosive
gases.

Presence of suspended
particle.

Effect of pH.
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Factors affecting corrosion

1.Presence of impurities in metals

Speed of corrosion increases with the presence of
Impurities in the metals because these impurities help
in setting up the voltaic cells.

2. Presence of electrolyte

Electrolytes present in water also increases the rate of
corrosion e.g. corrosion of iron in sea water takes
place in large extent than in distilled water because
sea water contains salts i.e.electrolytes.



Factors affecting corrosion

3. Position of metals in electrochemical series
Highly reactive metals undergo corrosion faster than
least reactive metals. Reactivity of metals can be
found from the electrochemical series.

e.g.Au —- Cu—»Pb-»sFe-»7n—- AI—>Mg—>Na — K
Reactivity increases >

4. Presence of carbon dioxide in water

Presence of carbon dioxide in natural water also
Increases the rusting of iron because it acts as an
electrolyte and increases the flow of electron from
one place to another.
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Factors affecting corrosion

5. Presence of protective coating

When the iron surface is coated with the metal,
which is more reactive than the iron, then the rate of
corrosion is retarded e.g. when iron is coated with
zinc, iron is protected from rusting.



