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RESEARCH OBJECTIVE 3.

*Relate the chloride ion concentration to the susceptibility of low alloy steel AISI 4340 to
localized corrosion.

DEFINITION OF TERMS 1.

Stress corrosion cracking is defined as the interaction of a tensile stress
and aqueous environment acting on a susceptible metallic surface to
initiate and propagate cracks?.

PROBLEM 2.

*Susceptibility of pipeline steel to SCC due to severe operational conditions such as high
pressure and presence of aggressive ions in solution

*Comparative study of the effect of Na,CO; and NaOH as pH adjusting agent on the
susceptibility of AlISI 4340 to SCC in simulated fracking solution at a pH range of 7 - 10

Difficulty in predicting the ion that causes SCC due to the wide range of chemicals used in
hydraulic fracking process

*Hydraulic Fracking refers to the procedure of creating fractures in rocks
and rock formation by injecting fracking fluid at a high pressure in order
to allow more oil and gas to flow out of the formation into the well
bore?

EXPERIMENTAL RESULTS 5. *Surface analysis of the passive film formed on unstressed and fractured AISI 4340 material in
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- SCC susceptibility of AISI 4340 is highest in simulated hydraulic fracking fluids with Na,CO,
pH adjusted especially at a pH of 7 due to high concentration of H atom which is produced
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Investigate at what stress level 5001 at the cathode. The anodic, cathodic and net ionic equation for this process is as follows>;
the material is most likely to form cracks. oo
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* Scanning Electron Microscope (SEM)
Examine the oxide film and cracked surface of AlISI 4340 after test
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Net lonic Equation:
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 Auger Electron Spectroscopy (AES)
Analyze area of the sample covered with oxide film and areas around
the fracture by detecting all elements presents at levels > 5% except
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