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How Corrosion Strikes at
the Fabric of Our World!!!

DeFinitions For technical words depicted in bold can be Found in the glossary section.



Amid the sometimes scary world we live in, 3 major threst is often overlooked.
Corrosion is deterioration in the structures that “hold our world together.”
Cherished landmarks, like the Statue of Liberty or Golden Gate Bridge, can
easily be damaged or destroyed by corrosion! Pipelines, dams and bridges,
even airplanes and amusement parks are also st risk.
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Come 3slong as Inspector Protector and his
Colossal Corrosion Fighters lead us through
some of their adventures Fighting Count
Corrosion and his evil suarm of Armor-Busters,
The Grubbez . . . .




MEET THE CHARACTERS

Super Codt - Captain Cathode and
the Costings gal his Awesome Anodes -
the Cathodic Protection Team

Smart Pig - team mascot P
and pipeline inspector :

Grubbz - the evil team
ofF Armor-Busters




..and so wihen products
are constructed From metals or
conerete, it's natural For them to corrode.
We must never let down our gusrd -
it's 8 constant battle.

You mean materisls sre

always trying to change back to
their original Form? For example,
when the steel on 8 car rusts,
it's reslly just trying to tum back
info the pile of iron oxide it

was made From?

You've right, Captain.
And Count Corrosion likes to destroy
. things even Faster.

” Andhe uses lots N
OF different wespons,
depending on wnat it is he
and his Grubbz are
going aPter! -
W g My sensors tell me <7
they're aPter the Statue /
oF Liberty, again. We'd better
get out there right sway/
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Yep, that Lady's gone green slresoy! Easy there, Pig. A lot of statues are

made of copper because it's easy to shape
and it oxidizes to a beautiFul green color.
She's supposed to look like that! ==~ L
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Il go, Inspector! I can handle this
job in no time!

I'll send
Super Coat on this job, Pig.
This is her specialty.

The danger is
when atmospheric corrosion
goes too Par. And there's a lot of
humidity on that island. Structures are i
3lways in danger when moisture, salts, 2 7 Tllblast the Grubbz
or pollution are present. Looks like the K\ — From here fo
Grubbe are contaminating the sir £ = R fingdom come!
around the Statue, trying to 4 §- i
get her to bresk down. 46




Obviously the situation could
have been worse. The builders of this

Lady put 8 lot of thought into materisls

selection and made sure she could
ist .
resist whatever nature P ——

..0ecided to throw at her!

Curses!
You ridiculous, under-handed
Corrosion Fighters!!! We'll take this battle
to where all your sensors and alarms

1

won't help you at alll We're going..

..somewhere you'll
never even think
to look For us!




Lots of COOL inFormation about Lady Liberty
¢an be Found at:

http://wuwm.nps.gov/stli/

Look online and see iF you can answer
the questions below:
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Inspector! We're needed right amay N %X " -

in San Francisco! There are school T *&’" We're onif, Pig.
buses crossing Golden Gate Brioge £ _ : See you on board in just
and the bridge is under attack!! = : N 3 second!

Those kids are in danger! \ \ ~

You're right, Captain.
InFPact, there are lots oF Rt
dangers. For example... gt

Inspector, I bet most
people don't realize over 200,000 bridges
in the U.8. are structurslly damaged or old. :
Alot of them were built more than ... the bridge can corrode
50 years ago. so much that it's no longer safe to use.

Think what would happen iF the cables
or columns give way!

People slso don't
redlize that de-icing salts used
during winter can be very damaging
to bridges and roadways by
dccelerating corrosion.

Let’s check
it out. You're never
completely saFe From
Count Corrosion.




( will rewsaro us
A generously!_

We beat the Corrosion &
Fighters this time! We got
here before they did!

¥ Inspector! Do something!
Those Grubbz are sttacking the

cables over the bridge and there's

3 clump of them down below esting

at the support beams! What's more,

they're not harmPul to the
Don't worry Pig, environment. Most paints are

the builders of this Bridge \1on-toxic, ron-Fiammable,
¥ uere very wise in their selection of \ 9nd ssFe to spply...
materials. The metals used are highly
resistant to corrosion and I've
coated them with paint to protect
the Bridge From attack.

Right now, nothing,
Pig. We just need to inspect
For Grubbe in the Future.

So, what
happens next?




As you can see my Friends, although our
codtings are kind to the environment,
they are VERY unkind to Grubbz!!

Y You're out of here
" Grubbz!! You're worthless to me!
You're toast!!!l From now on, I'm
. working slone, and I'm going
underground!!

LOOK"S LIKE THE SMART PG MAY GET HiS CHANCE!
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Corrosion ofFten begins with micro-
scopic droplets of water collecting on

unprotected metal surFaces, like we sau
at the Golden Gate Bridge and Statue
oF Liberty.

But this can slso happen at theme
parks or water parks on: the metsl
structures that house the rides, the roller
coaster engines, car exteriors and metal
support beams. Electronic components
and wires can easily corrode too.

DO OO0 O

Theme parks pay corrosion engineers
to help in the design of their parks and
to keep them running safFely. They help
to choose sound materisls, they see that
everything is coated properly, and they
use vapor phase inhibitors to keep moisture
Prom creeping into engines and electrical
compartments.

O
O

/%

at West Edmonton Mall, in Canga
out where Count Corrosion and thedGar'ub
the engines and electrical compartmen s ;Jz

http://www.wem.ca/#/play/theme-parks-attractions/world-waterpark
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Has anyone seen
Smart Pig” I have a Feeling
he’s gone on ahead of us..

He has headed For
Canada to check For
3a pipeline leak.

Statistics show that 29% :
of pipeline leaks are caused
by corrosion. Many pipelines,
like bridges, are Y0 to SO-
years-old.

Pipeline lesks can be very
dangerous to people - especially
in the case of natural gas leaks.

Lesaks can also be very damaging
to the environment when pipelines
carry oil or other chemicals.

There are hundreds, iF not thousands, of
pipelines (oil, natursl gas, chemicals, and water)
buried under the City of Edmonton - not unlike
other major cities everywhere in the world.




Inspector! I've Pound a potentisl problem in the pipeline. Looks
like Count Corrosion has been hard at wiork here! The damage
is on the outside of the pipeline, not Far From the World Water
Park in West Edmonton. The pipeline could rupture at any time!
People’s lives are at stake here!

We'd better get to work.
This situation calls For specisl -

but careful - handl'l'ng. PLEASE, Not a PV'ObI[em Inspecfaw'

make sure you wiorks together! & o e back by dinner time!

Easy For you to say, Sir!
| I seem to remember that we do most
o OF the wiork on these jobs!

All of us are in this together, Anodes.
We wiork as a team. I'll go with you to the site, and
the rest of the team's nearby iIF we need them.




Cathodic profection works by transFerring
corrosion From the pipe to an Anode.

While you and your Anodes are doing that
Captain, I'll send Super Cost to check out
the pipeline exterior; and Smart Pig wiil

p inspect the inside of the pipe to make

&, sure everything is under control.




born in 1824, when
} Sir Humphrey Davy
Poxilll  iscovered that he
s could protect British
/ I, wisr ships From corrosion
‘__ by the use of iron anodes.
The iron transFerred
corrosion awmay From the

copper parts of the ship.
The basic principle of
cathodic protection (CP) is
this: corrosion of one metal
is reduced iF another metal
(the anode) is connected to
transFer corrosion away.
Corrosion deteriorates the
anode’s metal, which is why
anodes are often described
3s “sacrificial.”

Anodes get “used up” and have to be replaced periodicslly.
That's wihy the anodes in this story have been depicted
3s clones or duplicates of each other.

® G &

Nsatural gas has no odor. But because it is highly
Plammable, natursl gas producers 8dd an early
warning sgent called odorants, uhich produce an
unpleasant odor. Odorants slert users to lesks
beFore they reach liFe-threatening levels. This
important life-saving precaution is a simple, but

the natural gas industry.




That was a good job For
the team, Inspector. We saved the pipeline,
and showed the Count not to mess with us.
Can we go have some Fun now?

| Yeah, let's go to that cool Ah, yes! That's a great

water park in Edmonton’ place to play and relax - and very
well protected From corrosion,

too, I might 8d0.
e P———__
It's not like Count Corrosion

to simply disappear without
making 8 scere...

7 You're absolutely right -
Count Corrosion and his team
of Grubbz never rest and
neither can we!




In 1988, an Aloha Airlines jet
lost part of its Fuselage at
25,000 Feet due to corrosion.
One person was killed but the
pilots managed to safely land
the plane and save the rest

OF the passengers and crew.

Over 2,500 commercisl sircraft are now Flying beyond their natural iFespan.

Inspector!! Look out
there!! The wing is about to
separate From the plane!
Emergency landing!!!

Stay Tuned! Does Inspector Protector and the Colossal Corrosion team make it safely to the ground?




Corrosion is the deterioration of a material as it reacts to
its environment. From water pipes to automobiles to oilField
equipment, corrosion is everywhere and it can't ever be
completely eliminated.

Corrosion can make structures very unstable and
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Corrosion can happen in 3 variety of ways to any structure that contains metsl.

Common targets include:

Chemical Plants - Pipelines ¢ Storage Tanks - Air and Spacecraft - Nuclesr Facilities - ReFineries
Automobiles - Highways and Bridges - Dams and Buiildings - Historic Structures - Water Treatment Plants
Tank and Rail Cars - Weapons Systems € Military Facilities

Corrosion costs the U.S. over $276 billion a year. This is nearly $1,000 For every man, woman and child in the
country. Over one-third of corrosion costs (about $100 billion in the U.8.) could be prevented through existing
technologies. Prevention saves lives AND valuable resources that could be better spent on other things.



mafanalbgcmfacruafh'wbsf '
salts or pollution

- CATHODE - the metal being protected Prom corrosion in 8 cathodic
reaction

o CATHOPIC FROTECTION - 3 technology that uses direct electrical
current to counteract the normal external corrosion of a structure that
contains metal (such as a pipeline)

o COATINGS AP LININGS - principal tools For deFending against
corrosion; substances spplied in 3 variety of ways

o CONPENBATION - the act or process of changing Prom 8 gas to a
liguid or solid state



il ":If': as stainless steel, high slloy, ni-base and
) fo e prserve o srchwe

- METAL FATIGYE - 3 weskness which develops in metal structures
which are used repesatedly

- MITIGATION - the process of combatting or counter-acting a
process, to make the eFFects less harmFul

- OXIDATION - 3 corrosion reaction in which the corroded metsl Porms
an oxide; ususlly spplied to reaction with 8 gas containing elementsl
oxygen, such as air
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Search the puzzle above for the corrosion terms listed below. Words may appear forwards or

backwards, up or down, or diagonally. Go o www.nace-foundation.org/ckit for the solution!
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