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ABSTRACT

Corrosion is natural process that occurred in mstaicture. In
the planning of construction, metal is the importaart of
construction. Yet it is often, corrosion phenomeweonurred due
to interface with corrosive environment. In theigasprocess, it
is need to consider the metal behavior on how ntiluettorrosion
rate occurred for a certain time in order to canfithe metal
structure application. This equipment is built topgort the
knowledge of corrosion rate for metal. The expentr#hows the
result of three specimens regarding the corrosiatesr The
corrosive condition is created to trigger the csion process
where the comparison corrosion rate between sulwsder and
peat water contribute to significance impact ofrasion process.
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NOMENCLATURE
MPY Mills per year

W Weight Losses (milligram)
A Cross Section Area ( inchi
¥ Density (gram/cf})

t Time (hour)

m Meter

1.0INTRODUCTION

Corrosion is a form of the natural deteriorationaafaterial due
to interaction with its environment. Corrosion etmain threat

to the infrastructures and machines which impaotscastly
service and repair. In the design of infrastructuoe any other
machine equipment, the material is selected whabeth on the
durability of corrosion rate for a certain periddtione. Corrosion
rate depends on many factors, such as the mapedpkrties of
metal. In order to acquire the accurate informati@aling with
corrosion rate of metal, it is needed to designegunipment to
trigger the corrosion as chemical process for agsgshe rate of
metal corrosion in a certain time. It is clearlyfided the
objective by using this equipment, where the cadorostest
produce results that affect material selection, imgent
maintenance method, and corrosion control.

2.0BASIC OF CORROSION

2.1Corrosion

The term corrosion is used to describe the chemézadtion of a
material interface with its environment that proesieneasurable
changes and can lead to damage. The reactions general of
an electrochemical can be approximately assumed:

Anode: Fes FE* + 2e-

Cathode: O+ A H + 4e-— 2H,0

The most common method for estimating the corrosite is to
calculate the weight losses of a metal specimer. Whight of
specimen is recorded during a certain period ofetirithe
corrosion rate is obtained by dividing by exposeshatime, and
density. The formulation can be defined as beloall{ns 1994).

MPY = 534x W @
y.At

2.2 Corrosion Factor

Corrosion is the most dangerous problem where scturthe
metal structures. One of factor contribute to cgion process is
the environment such material in the fresh watetesy. The
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freshwater can be defined as water with a salwfiteess than 0.5 A.Hanger for specimen
parts per thousand. Water is soft and acidic (pHGJ tends to B.Chamber
be more corrosive but generally the accepted measor C.Water outlet
corrosion is the stability or saturation indices1 Alternative to D.Frame
measure the corrosion is to test directly for speci of corrosive E.Water Tank
water such as lead and/or steel. F.Siding window
The system’s layout, operating condition and materi G.Nozzde
construction should be considered due to contacth wi H.Piping
environment which causes to be corrosion in thggdestage. I.Pump

As shown in figure 2, the equipment consists of gonents

3.0 DESIGN MODEL OF CORROSION TEST such as pump, tank, piping system and two of nez&#emp is
driven by electrical motor to result water pressiweonduit to
3.1 Flowchart flow the fluid. The piping system has internal pigiemeter of

23.4 mm and external pipe diameter of 26 mm, wiseltba
nozzles are located in the end of pipe as shovigumne 3.

[ Literature Study] {;}_ = _lg
v

Design Model of Corrosion
Test Eqmpment

Materlal and
Tools Preparatlon

[ Assembly of Corrosion Test]

Equipmen

¢ Figure 3: Piping System
Feasibility Test of Equipmenﬂ

The flow rate of fluid is 34 liter/min through ap@ and the
¢ velocity of nozzle orifice or water spray is 44.2set as shown in

figure 4.
:

Figure 1: Flowchart of Corrosion Test Equipment

3.2 Assembling and Component Selection

LISTED
2R06

Figure 4: Nozzle

3.3 Experiment

Two of steel plates are prepared as specimen tducbrthe

corrosion test as to determine the corrosion rateta observe
the reliability this equipment. Two kind of fluidsa are used as
corrosion medium such as sub-soil water and pe&trwh the

experiment process, the water is atomized with tpgbssure
Figure 2: Component Lay-out of Corrosion Test Eqépt through nozzle orifice to create a corrosive candit
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. The SpeCimen WI" experience the Su_rface COI’I’OS'E)E.ihOWH COMPARISON OF CORROSION RATE BETWEEN SUB-SOIL WATER AND PEAT
in figure 5. The specimens are placed into the diesrwithout 200 WATERFOR SPECIMEN €
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Figure 5: Specimen

4.0RESULT AND DISCUSSION
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Figure 6: Corrosion Rate for Specimen A
COMPARISON OF CORROSION RATE BETWEEN SUB-SOIL WATER AND PEAT
WATER FOR SPECIMEN B
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Figure 7: Corrosion Rate for Specimen B

Figure 8: Corrosion Rate for Specimen C

As shown in figure 6, figure 7, and figure 8 indeahat the
corrosion rate for each specimen A, B, and C arequal for
every condition. In the figure 6 and figure 7 shihve comparison
of corrosion rates in the first day which indictite weight losses
is equal. On the contrary, figure 8, for specimerst@©w the
corrosion rates by comparing between sub-soil watel peat
water which indicate different weight losses. ltcen explained
that the corrosion occurred is not spread evenly.

COMPARISON OF AVERAGE CORROSION RATES BETWEEN SUB-SOIL WATER

AND PEAT WATER
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Figure 9: Average Corrosion Rates Ratio

Figure 9 shows the average corrosion rate occurforg
testing period. Corrosion progress increase witiatian but then
the significant increase of corrosion progress gecliin the
beginning start from first day to fifth day. By tlwcreasing of
time, the corrosion rate ratio will increase slightt means the
corrosion rate of sub-soil water is greater thandbrrosion rate
of peat water. The different behavior of sub-scétev and peat
water have many factor to influence the corrosharstresulted in
irregular corrosion progress. But the trend of @sion is increase
slightly.

5.0 CONCLUSION

In conclusion, the corrosion is triggered by usamgequipment to
support corrosion rate for metals. The equipmentesigned and
planned to ease in determination of corrosion e corrosion
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rate calculation uses the common method namelywtight
losses method. Three of specimen result the comdsy using
sub-soil water and peat water as corrosion meditma.corrosion
rate is influenced by many factors with the rethdi the different
corrosion rate ratio. The difference ratio occuriredgularly but
the trend of corrosion increase slightly.

REFERENCE

1. Coallins, (1994)Failure Of Materials In Mechanical Design,
Second Edition. John Wiley & Sons.

2. Pierre R. Roberge, (2000)Handbook of Corrosion
Engineering, McGraw-Hill.

3. Pierre R. Roberge, (2007)Corrosion Inspection and
Monitoring, John Wiley & Sons.

4. Robert Baboian, (2005)Corrosion Test and Sandard,
Second Edition, ASTM International, Editor.

5. Sularso, Haruo Tohar, (2000), Pompa dan Kompre®or,
Pradaya, Jakarta 2000.

6. Osamu lkeda, Yoshio Watanabe, and Fuminari i(2007),
Corroson Measurement of a Conductive Paste and
Anisotropic Conductive Adhesive Films, IEEE Polytronic
2007 Conference.

Published by International Society of Ocean, Medtwrand Aerospace Scientists and Engineers



