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1. What is a primary factor in concentration cell corrosion
sensitivity?

A. Material grade

B. Particle size

C. Alloy composition

D. Temperature fluctuations

2. Nickel-based alloys generally show what level of
resistance?

A. Least resistant

B. Moderately resistant
C. Highly resistant

D. Completely immune

3. What is primarily impacted by the phenomenon of
sulfidation?

A. Strength of the material
B. Surface appearance

C. Corrosion resistance

D. Electrical conductivity

4. Which of the following processes can lead to stress
corrosion cracking?

A. Inadequate metallurgical treatment
B. Presence of sulfides

C. High humidity environments

D. Excessive load application

5. Which material is least resistant to naphthenic acid
corrosion?

A. 9Cr

B. 2.25Cr

C.CS

D. 6% Mo Alloys

Sample study guide. Visit https://api-571.examzify.com for the full version



6. Which material is not recommended for environments
prone to wet H2S cracking?

A., All low alloy steels
B. High Nickel Cast Iron
C. 316L SS

D. High Silicon Cast Iron

7. What is the susceptibility of Alloy K-500 when subjected to
HF stress corrosion cracking?

A. Highly resistant
B. Moderately resistant

C. Very susceptible
D. Immune

8. What defines "corrosive environments"?
A. Environments with extreme temperatures

B. Environments containing aggressive media like acids and
salts

C. Environments with low oxygen levels

D. Environments exposed to UV radiation

9. Which copper alloy undergoes dezincification when zinc
content exceeds 15%?

A. Bronze

B. Cu-Ni alloy

C. Alloy 400 Brass
D. Silicon bronze

10. Ammonia Stress Corrosion Cracking is most severe in
which type of alloys?

A. Copper-Zinc alloys
B. Aluminum alloys
C. Stainless steels

D. Carbon steels
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1. What is a primary factor in concentration cell corrosion
sensitivity?

A. Material grade
B. Particle size

C. Alloy composition
D. Temperature fluctuations

Concentration cell corrosion occurs when there is a difference in concentration of the
electrolyte, leading to an electrochemical cell where areas of higher concentration are
more cathodic and areas of lower concentration are more anodic. This differential can
create localized corrosion, particularly in metals. The primary factor influencing
concentration cell corrosion sensitivity is alloy composition. Different alloying elements
can impact the electrochemical behavior of the material in the presence of varying
environmental conditions and concentrations. The specific interactions of those alloying
elements with the electrolyte can significantly influence the material's potential and,
consequently, its susceptibility to localized corrosion. Material grade, particle size, and
temperature fluctuations can also play roles in corrosion behavior, but they do not
specifically address the fundamental mechanisms of concentration cell corrosion as
directly as alloy composition does. For instance, material grade can influence general
corrosion resistance but does not inherently dictate the cell characteristics driving
concentration cell corrosion. Similarly, while temperature variations may affect reaction
rates, they do not fundamentally change the concentration-driven nature of the corrosion
process. Lastly, particle size may influence the overall surface area of a material, but this
factor is more relevant to general corrosion rather than the specific dynamics of
concentration cells.

2. Nickel-based alloys generally show what level of
resistance?

A. Least resistant
B. Moderately resistant
C. Highly resistant

D. Completely immune

Nickel-based alloys are widely recognized for their superior resistance to various forms of
corrosion, which is why they are often classified as highly resistant. This enhanced
resistance is primarily due to the presence of nickel in the alloy, which enhances the
overall stability and durability of the material in harsh environments. These alloys
exhibit excellent performance against oxidation, reduction, and localized forms of
corrosion such as pitting and stress corrosion cracking. Their ability to maintain
strength and performance at elevated temperatures also contributes to their reputation
for high resistance. This makes nickel-based alloys especially valuable in industries like
aerospace, chemical processing, and marine applications, where exposure to aggressive
environments is commonplace. In contrast, other materials may not exhibit the same
level of durability or resistance, leading to their classification as less resistant or
vulnerable to corrosion. The unique properties of nickel-based alloys enable them to
function effectively in a variety of challenging situations, underscoring their
classification as having a high level of resistance.
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3. What is primarily impacted by the phenomenon of
sulfidation?

A. Strength of the material
B. Surface appearance
C. Corrosion resistance

D. Electrical conductivity

Sulfidation primarily impacts corrosion resistance, which refers to the ability of a
material to withstand deterioration due to environmental factors, particularly in the
presence of sulfur-containing compounds. This phenomenon typically occurs at high
temperatures, where metal surfaces are exposed to sulfide environments, leading to the
formation of metal sulfides. As sulfidation progresses, it forms a sulfide layer on the
material's surface that can either protect the underlying metal or catalyze further
corrosion depending on various factors like temperature, pressure, and the specific metal
or alloy in question. In some cases, the sulfide layer can restrict further access to
corrosive agents, temporarily enhancing corrosion resistance. However, it can also lead
to pitting, spalling, and other forms of degradation if the layer is unstable or if it reacts
unfavorably with other environmental constituents. Understanding the effects of
sulfidation is critical for selecting appropriate materials in industrial environments
where sulfur compounds may be present, as it directly influences the longevity and
integrity of components subjected to such aggressive conditions.

4. Which of the following processes can lead to stress
corrosion cracking?

A. Inadequate metallurgical treatment
B. Presence of sulfides

C. High humidity environments

D. Excessive load application

The identification of the presence of sulfides as a cause of stress corrosion cracking is
grounded in their detrimental effects on certain metals, particularly in corrosive
environments. Sulfide ions can significantly enhance the susceptibility of some alloys,
such as those containing nickel and steel, to stress corrosion cracking. When sulfide is
present, it can interact with the metal surface and create corrosive conditions that lead
to cracking, especially under tensile stress. This phenomenon is particularly recognized
in specific environments, such as in oil and gas sectors, where sulfide stress cracking is a
known risk. The other processes mentioned, while potentially influential in metal
degradation and other forms of corrosion, do not directly correlate to the initiation of
stress corrosion cracking as explicitly as sulfides do. Inadequate metallurgical treatment
may contribute to overall material weakness or poor performance, high humidity can
accelerate generalized corrosion but isn't a direct cause of stress corrosion cracking.
Excessive load application is a factor that contributes to cracking but is primarily
significant in conjunction with other corrosive agents, which sulfide presence
exemplifies. Thus, the emphasis on sulfides captures both the chemical interaction and
the environmental factors necessary for stress corrosion cracking to occur.
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5. Which material is least resistant to naphthenic acid
corrosion?

A. 9Cr

B. 2.25Cr

C.CS

D. 6% Mo Alloys

In the context of naphthenic acid corrosion, carbon steel, commonly referred to as CS, is
indeed the least resistant material among the options provided. Naphthenic acid, found
in crude oil and associated with high-temperature services, can aggressively attack
materials, particularly those with lower alloy content. Carbon steel lacks the alloying
elements that enhance resistance to acidic environments. Alloys such as 9Cr and 2.25Cr
incorporate chromium, which helps form a protective oxide layer on the surface, offering
better resistance against corrosion. Similarly, 6% molybdenum alloys also contain
molybdenum, which further improves corrosion resistance and strength at elevated
temperatures. Overall, the base structure of CS offers minimal protection against the
corrosive effects of naphthenic acid, rendering it vulnerable in environments where this
acid is present.

6. Which material is not recommended for environments
prone to wet H2S cracking?

A., All low alloy steels

B. High Nickel Cast Iron
C. 316L SS

D. High Silicon Cast Iron

The reason all low alloy steels are not recommended for environments prone to wet
hydrogen sulfide (H2S) cracking lies in their susceptibility to a specific form of cracking
known as hydrogen-induced cracking (HIC) or sulfide stress cracking (SSC). In sour
service applications, where hydrogen sulfide is present, low alloy steels can suffer
significant degradation due to the corrosive effects of H2S, particularly when combined
with stress conditions. Low alloy steels typically do not possess sufficient resistance to
withstand the combined effects of hydrogen exposure and corrosive environments. Their
microstructure may allow for the diffusion of hydrogen, which can lead to internal
embrittlement and loss of ductility. This makes them particularly vulnerable in sour
service conditions where wet H2S is present. In contrast, materials like high nickel cast
iron, 316L stainless steel, and high silicon cast iron exhibit better resistance to hydrogen
sulfide environments due to their composition and microstructural properties. For
example, 316L stainless steel is known for its excellent corrosion resistance, particularly
in sour environments, owing to its higher nickel content and low carbon levels which help
minimize the risk of localized corrosion.
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7. What is the susceptibility of Alloy K-500 when subjected to
HF stress corrosion cracking?

A. Highly resistant
B. Moderately resistant
C. Very susceptible

D. Immune

Alloy K-500, which is a precipitation-hardened nickel-copper alloy, is known to be very
susceptible to stress corrosion cracking in the presence of hydrofluoric acid (HF). The
unique characteristics of this alloy, including its high strength and corrosion resistance
under many conditions, do not translate well in the specific environment of HF. In the
context of HF, stress corrosion cracking can occur due to the combination of tensile
stress and the aggressive nature of the acid, which can attack the alloy in a manner that
decreases its structural integrity. This susceptibility is a significant concern in industries
that handle HF, making understanding the behavior of Alloy K-500 in these conditions
crucial for materials selection and process design. Other options suggest varying levels
of resistance or immunity to stress corrosion cracking, which do not accurately reflect
the alloy's real interaction with HF. The actual risk associated with Alloy K-500 is
well-documented, reinforcing that it is indeed very susceptible in this environment,
necessitating careful consideration in application and engineering practices.

8. What defines "corrosive environments"?
A. Environments with extreme temperatures

B. Environments containing aggressive media like acids and
salts

C. Environments with low oxygen levels
D. Environments exposed to UV radiation

The term "corrosive environments" is primarily defined by the presence of aggressive
media that can lead to the degradation of materials, particularly metals. Environments
that contain acids, salts, or other chemically reactive substances pose significant risks
for corrosion, as these agents can react with the surface of materials, leading to
corrosion processes such as pitting, crevice corrosion, and stress corrosion cracking.
Acids and salts can dramatically lower the pH of their environment or introduce ions that
facilitate electrochemical reactions, accelerating corrosion rates. Therefore,
environments enriched with these aggressive media are recognized as corrosive, as they
create favorable conditions for material degradation. While extreme temperatures, low
oxygen levels, and UV radiation can influence corrosion processes, they do not inherently
define corrosive environments in the same way that the presence of aggressive chemicals
does. Each of those factors may affect corrosion rates or mechanisms, but it is the
aggressive media that directly identify a setting as corrosive.
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9. Which copper alloy undergoes dezincification when zinc
content exceeds 15%?

A. Bronze

B. Cu-Ni alloy

C. Alloy 400 Brass
D. Silicon bronze

Dezincification is a specific form of corrosion that occurs in brass alloys, primarily when
the zinc content exceeds approximately 15%. Alloy 400 Brass, which contains a
significant amount of zinc (typically between 30% and 40%), is particularly susceptible to
this phenomenon. In the dezincification process, zinc is selectively leached from the alloy
due to the presence of aggressive environments, leading to a porous and weakened
structure where copper remains. This results in compromised mechanical properties and
potential failure of the component made from this alloy. Brass is a copper-zinc alloy, and
while other choices include copper alloys like bronze and Cu-Ni alloys, these do not
typically include zinc as a significant component or are not prone to dezincification in
the same manner as brasses. For instance, bronze is primarily copper with tin and lacks
the zinc that causes dezincification, and Cu-Ni alloys do not contain substantial amounts
of zinc. Silicon bronze is also primarily copper, with silicon adding additional properties
but again does not involve significant zinc content that could lead to dezincification
issues. Thus, Alloy 400 Brass is clearly the most relevant choice regarding the
susceptibility to dezincification.

10. Ammonia Stress Corrosion Cracking is most severe in
which type of alloys?

A. Copper-Zinc alloys
B. Aluminum alloys

C. Stainless steels
D. Carbon steels

Ammonia Stress Corrosion Cracking (ASCC) is particularly severe in Copper-Zinc alloys,
often referred to as brass. This susceptibility is primarily due to the presence of zinc in
the alloy, which can lead to significant stress corrosion cracking when exposed to
ammonia. The mechanism involves the interaction of the ammonia with the copper
matrix and the zinc, resulting in the formation of microstructural features that make
these alloys particularly vulnerable to cracking under stress. Copper-Zinc alloys exhibit a
combination of high strength and ductility, which can be compromised in the presence of
ammonia, especially in environments containing moisture. The presence of ammonia
disrupts the protective oxide layers and aggravates localized corrosion processes. This
phenomenon poses a notable risk in applications where these alloys are exposed to
ammonia, leading to cracking and potential failure. Other materials such as stainless
steels, carbon steels, and aluminum alloys have varying degrees of resistance to stress
corrosion cracking in ammonia environments, often due to their different chemical
compositions and microstructures. Therefore, it is critical for engineers and material
selection experts to recognize the high susceptibility of Copper-Zinc alloys to ASCC to
prevent potential failures in relevant applications.
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