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FEDERAL UNIVERSITY OF PETROLEUM JXESOURCES, EFFURUN, DELTA
STATE.

COLLEGE OF ENGINEERING AND TECHNOLOGY

COURSE TITLE: MARINE CORROSION ENGINEERING (MAR 325)
DEPARTMENT: MARINE ENGINEERING

INSTRUCTIONS: ATTEMPT QUESTION 4, AND ANY OTHER 3
TIME: 2HRS SESSION: 2024/2025 SEMESTER: SECOND SEMESTER

Question 1 (15 Marks)

Describe the type of corrosion responsible for the general, even reduction in plate thickness. Why
are

metals like steel particularly susceptible to this form of attack? (2 Marks)

b) Deep isolated pits are a sign of pitting corrosion. What will be the outcome if these pits are left
untreated’and continue to grow in a service environment subject to cyclical stresses? 2 Marks)

©) Discuss two specific measures that could be implemented during a vessel's operation to prevent
the

initiation and progression of pitting corrosion on the hull. (2 Marks)

d) Describe the initial biological process that occurs on an exposed hull surface in seawater. What is
this

layer called, and which micro-organisms are primarily responsible for its formation? (2 Marks)

©) What will be the outcome if a component made of brass on a vessel undergoes selective
corrosion?

Explain the process that leads to the final state of the material. (2 Marks)

f) A thick steel sheet of an offshore platform with an area of 600cm? is exposed to air near the
ocean. After

a one-year period, it was found to experience a weight loss of 2859 due to corrosion. To what rate
of

corrosion, in both mpy and mm/yr does this correspond? “(5 Marksy _ee
a)

Question 2 (15 Marks)
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2) Identify and explain the type of corrosion cracking responsible for a highly branched cracks
originating

from pits in the stainless steel pipe. At what stress level can this occur? (2 Marks)

b) An attack under a PTFE gasket is a classic example of crevice corrosion. Describe the specific
environmental condition inside the crevice that initiates this attack. What role do chlorides play? (2
Marks)

¢) Discuss the mechanism of the corrosion found in the copper-nickel pipe at the bend. What is the
specific

name for this type of damage, and how does the particulate matter in the fluid contribute to it? (2
Marks)

d) A general formula for corrosion can be expressed as Metal + Environment —> Metal Compound
+ Free

Energy. Explain what the Environment contributes to the reaction for a metal like iron (Fe) or zinc
(Zn)

in @ marine setting. (2 Marks)

e) Describe one fundamental limitation in using protective coatings alone to prevent the
mechanical failure

of a structure (2 Marks)

f) A Jarge offshore platform with a surface area of 35000m? requires cathodic protection. The
platform’s

steel material requires a current density of 0.12mA/m3, and the coating breakdown factor is
estimated

to be 0.2. Zinc anodes with dimensions 0.5m by 0.16m will be used for protection. Assuming the
anode

resistivity to the environment is 25 ohms.cm, anode electrochemical potential is -1.72V and the

platform’s hull potential is -0.73V, Determine the number of anodes needed for adequate
protection. (5

Marks)
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. STARS. i
COLLEGE OF ENGINEERING AND TECHNOLOGY

COURSE TITLE: MARINE CORROSION ENGINEERING (MAR 325)
DEPARTMENT: MARINE ENGINEERING

INSTRUCTIONS: ATTEMPT QUESTION 4, AND ANY OTHER 3
TIME: 2HRS SESSION: 2024/2025 SEMESTER: SECOND SEMESTER

Question 1 (15 Marks)

a) Describe the type of corrosion responsible for the general, even reduction in plate thickness.
Why are

ack? (2 Marks)
metals like steel particularly susceptible to this form of att

b) Deep isolated pits are a sign of pitting corrosion. What will be the outcome if these pits are left
untreated’and continue to grow in a service environment subject to cyclical stresses? 2 Marks)

¢) Discuss two specific measures that could be implemented during a vessel's operation to prevent
the

initiation and progression of pitting corrosion on ihe hull. (2 Marks) ok

d) Describe the initial biological process that occurs on an exposed hull surface in seawater. What is
this

layer called, and which micro-organisms are primerily responsible for its formation? (2 Marks)

e) What will be the outcome if a component made of brass on a vessel undergoes selective
corrosion?

Explain the process that leads to the final state of the material. (2 Marks)
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f) Athick steel sheet of an offshore platform with an area of 600cm? is exposed to air near the
ocean. After

a one-year period, it was found to experience a weight loss of 2859 due to corrosion. To what rate
of

corrosion, in both mpy and mm/yr does this correspond? (5 Marks)
Question 2 (15 Marks)

a) Identify and explain the type of corrosion cracking responsible for a highly branched cracks
originating

from pits in the stainless steel pipe, At what stress evel can this occur? (2 Marks)

b) An attack under a PTFE gasket is a classic example of crevice corrosion. Describe the specific
environmental condition inside the crevice that Mitiates this attack. What role do chlorides play? (2
Marks) e

c) Discuss the mechanism of the corrosion found in the copper-nickel pipe at the bend. What is the
specific

name for this type of damage, and how does the particulate matter in the fluid contribute to it? (2
Marks)

d) A general formula for corrosion can be expressed as Metal + Environment — Metal Compound +
Free

Energy. Explain what the Environment contributes to the reaction for a metal like iron (Fe) or zinc
(Zn)

in @ marine setting. (2 Marks)

e) Describe one fundamental limitation in using protective coatings alone to prevent the
mechanical failure

a”i

of a structure (2 Marks) \ lee
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