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1. What is the term for reliability that varies over time?
A. Failure rate
B. Dependability
C. Hazard rate
D. Operational reliability

2. What undesired contact can occur if lubrication is
inadequate on a rolling element bearing?
A. Rolling or slippage
B. Sliding or skidding
C. Creeping or grinding
D. Bouncing or jumping

3. What factors should be used to quantify work
prioritization?
A. A. Cost and time
B. B. Urgency, ACR, and current conditions
C. C. Frequency of tasks
D. D. Scope and budget

4. How can FMECA severity be quantified in a simpler way?
A. By using a scoring system based on asset criticality
B. By documenting effects and assigning scores from 1 to 10
C. By analyzing cost implications of each failure
D. By conducting a team brainstorming session

5. What type of impacts may be included in FMECA analysis?
A. Only financial impacts
B. Environmental impacts, costs, and materials
C. Only mechanical impacts
D. Social impacts only
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6. Which of the following is NOT one of the 12 Basic Steps of
FMECA?
A. Brainstorm potential failure modes
B. Assign financial impacts to failures
C. Identify the system
D. Define the potential causes of failure modes

7. What defines the consequences of an event?
A. The probability of an event happening
B. The variety of outcomes following an event
C. Only negative repercussions
D. The absence of events

8. What does the term "Genin Tsuiky" translate to in English?
A. Final solution
B. Getting to the root of it
C. Evaluation of systems
D. Improvement process

9. Which option is an example of an action needed in
Condition Monitoring?
A. Replace computers
B. Upgrade software
C. Replace bearings
D. Extend warranties

10. What is the primary purpose of interval-based
maintenance?
A. To manage costs associated with repairs
B. To address age-related faults on components
C. To minimize idle time for redundant assets
D. To optimize the use of spare parts
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Answers
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1. C
2. B
3. B
4. B
5. B
6. B
7. B
8. B
9. C
10. B
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Explanations
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1. What is the term for reliability that varies over time?
A. Failure rate
B. Dependability
C. Hazard rate
D. Operational reliability

The term for reliability that varies over time is known as the hazard rate. This concept
refers to the instantaneous rate of failure of a system or component at a given time,
which can change based on various factors such as wear, environmental conditions, or
usage patterns.   The hazard rate is a crucial part of reliability engineering because it
provides insights into how the likelihood of failure evolves as a system ages or as it
undergoes certain operating conditions. For instance, a new component might have a low
hazard rate, but as it continues to be used and ages, the rate may increase. 
Understanding the hazard rate helps reliability engineers develop maintenance
strategies, predict failures, and enhance the overall reliability of systems. This allows for
better planning of interventions, ensuring that equipment operates safely and efficiently
throughout its lifecycle. In contrast, the other terms referenced in the choices convey
different meanings; for example, failure rate is a measurement of the frequency of
failures, dependability suggests a general attribute of reliability and trustworthiness, and
operational reliability focuses on performance during a specified operational period.

2. What undesired contact can occur if lubrication is
inadequate on a rolling element bearing?
A. Rolling or slippage
B. Sliding or skidding
C. Creeping or grinding
D. Bouncing or jumping

Inadequate lubrication on a rolling element bearing primarily leads to sliding or
skidding. Rolling element bearings are designed to support loads while facilitating
smooth motion through the rolling of the elements, such as balls or rollers. When
lubrication is insufficient, the friction between the bearing surfaces increases
significantly.   This heightened friction can negate the intended rolling action and cause
the elements to start sliding against each other instead. This sliding or skidding creates
undesirable wear patterns and can lead to overheating, significantly reducing the
bearing's life and efficiency.   Thus, achieving proper lubrication is critical in
maintaining the intended operation of rolling element bearings and preventing these
detrimental effects.
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3. What factors should be used to quantify work
prioritization?
A. A. Cost and time
B. B. Urgency, ACR, and current conditions
C. C. Frequency of tasks
D. D. Scope and budget

The prioritization of work in reliability engineering is crucial for ensuring that resources
are allocated effectively to maximize asset performance and minimize downtime. The
correct choice focuses on urgency, asset criticality rating (ACR), and current conditions,
which are critical factors in making informed decisions about which tasks to prioritize. 
Urgency refers to how immediate the need is for a task to be completed. Tasks that are
urgent typically address compliance issues, safety hazards, or impending failures that
could lead to significant disruptions. This ensures that the most pressing issues are dealt
with first, minimizing risks.  The Asset Criticality Rating (ACR) is a pivotal consideration
as it helps categorize assets based on their importance to operations. High ACR assets
usually have a significant impact on overall productivity, profitability, and safety, thus
deserving priority in maintenance or repair activities.  Current conditions encompass the
operational context and state of assets at the moment. This includes existing issues,
operational demands, and environmental factors that may influence workload. By
assessing current conditions, organizations can adapt their prioritization strategy to
real-time needs and challenges, ensuring a responsive maintenance approach.  In
contrast, options that emphasize cost and time, frequency of tasks, or scope and budget
lack this comprehensive focus. While these elements are certainly important in overall
planning

4. How can FMECA severity be quantified in a simpler way?
A. By using a scoring system based on asset criticality
B. By documenting effects and assigning scores from 1 to 10
C. By analyzing cost implications of each failure
D. By conducting a team brainstorming session

FMECA, or Failure Mode, Effects, and Criticality Analysis, is a structured approach used
to identify and evaluate potential failure modes and their effects on a system.
Quantifying the severity of failure modes is crucial for prioritizing risks and
implementing corrective actions.  Using a scoring system to assign values from 1 to 10
allows for a straightforward and systematic method to capture the potential impact of
failures on the operation and safety of an asset. This scoring system can help teams
consistently evaluate severity across different failure modes, making it easier to compare
and prioritize them based on their scores. Each level within the scale typically
corresponds to an increasing degree of severity, with higher scores indicating more
severe consequences, enabling clear communication and a better understanding of which
failure modes require immediate attention.  While asset criticality, cost implications, and
team brainstorming sessions are all essential aspects of reliability and risk management,
a simple numerical scoring system provides a quantifiable and easily interpretable
method for assessing severity, which can be rapidly applied in various contexts.
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5. What type of impacts may be included in FMECA analysis?
A. Only financial impacts
B. Environmental impacts, costs, and materials
C. Only mechanical impacts
D. Social impacts only

FMECA (Failure Mode, Effects, and Criticality Analysis) is a systematic approach used in
reliability engineering to identify potential failure modes of a system and their effects on
performance. When considering the types of impacts included in a FMECA analysis, it
involves a comprehensive examination that spans various categories, which reflects the
complexity and wide-reaching consequences of failures.  The inclusion of environmental
impacts, costs, and materials in FMECA analysis is essential because it addresses
multiple dimensions of risk associated with potential failures. Environmental impacts
refer to how failures may affect the surroundings or ecosystems, which is increasingly
important given regulations and sustainability initiatives. Costs encompass not just
financial implications, but also the resources and efforts required to mitigate failures
and restore operations. Materials address how failures may compromise the integrity or
availability of materials involved in system operations.  This multifaceted approach
enables organizations to not only assess the immediate engineering and operational
consequences of failures but also to consider broader implications for safety,
sustainability, and operational efficiency, making it a holistic analysis for informed
decision-making.

6. Which of the following is NOT one of the 12 Basic Steps of
FMECA?
A. Brainstorm potential failure modes
B. Assign financial impacts to failures
C. Identify the system
D. Define the potential causes of failure modes

The process of FMECA (Failure Mode, Effects, and Criticality Analysis) is a systematic
method used to identify and evaluate potential failure modes within a system and the
effects those failures may have. In the context of the Basic Steps of FMECA, each step
plays a crucial role in ensuring a thorough analysis.   Focusing on the steps of FMECA,
options such as brainstorming potential failure modes, identifying the system, and
defining potential causes of failure are fundamental components of this methodology.
These steps are crucial for creating a comprehensive picture of what could go wrong,
understanding the system boundaries, and analyzing how various components could fail,
which directly allows for risk assessment and prioritization.   Assigning financial impacts
to failures, while it might be an important aspect of the overall risk management process,
is not one of the core steps specified in the standard FMECA approach. Instead, FMECA
typically emphasizes understanding and categorizing failures based on their severity and
likelihood, rather than focusing on their financial implications at the outset. This
distinction underscores why assigning financial impacts to failures is not included as a
basic step within the FMECA framework.
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7. What defines the consequences of an event?
A. The probability of an event happening
B. The variety of outcomes following an event
C. Only negative repercussions
D. The absence of events

The consequences of an event are best defined by the variety of outcomes that follow it.
This includes all possible results, whether they are positive, negative, or neutral.
Understanding the range of outcomes is essential for risk assessment and management
in reliability engineering.   When evaluating events, it is crucial to consider all potential
consequences rather than limiting the focus to just adverse effects. For instance, a
reliability engineer would assess how equipment failure could lead to loss of production,
safety hazards, or even operational improvements through corrective actions. This
comprehensive perspective helps organizations make informed decisions about managing
risks associated with different scenarios.  In contrast, looking solely at the probability of
an event happening does not provide a complete picture of its consequences. While
understanding likelihood is essential for risk analysis, it does not encompass the breadth
of outcomes that could arise from an event. Similarly, concentrating only on negative
repercussions ignores any positive effects that might also occur. The absence of events
pertains to non-occurrence and does not define consequences since it does not
encompass any outcomes associated with the event itself. Thus, recognizing the diversity
of outcomes is critical to effectively analyzing the implications of any event.

8. What does the term "Genin Tsuiky" translate to in English?
A. Final solution
B. Getting to the root of it
C. Evaluation of systems
D. Improvement process

The term "Genin Tsuiky" translates to "Getting to the root of it," which is closely aligned
with the concepts of root cause analysis and problem-solving methodologies in reliability
engineering and other industries. This term emphasizes the importance of identifying the
fundamental causes of issues rather than just addressing their symptoms. By focusing on
the root causes, organizations can implement more effective and long-lasting solutions,
ultimately enhancing system reliability and performance.  This approach is particularly
valuable in reliability engineering, where understanding the underlying reasons for
failures can inform preventative measures and improve overall asset management. The
emphasis on delving deep into issues contributes to a culture of continuous improvement
and proactive management of assets, ensuring resources are allocated efficiently and
effectively to maintain high reliability standards.
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9. Which option is an example of an action needed in
Condition Monitoring?
A. Replace computers
B. Upgrade software
C. Replace bearings
D. Extend warranties

Condition Monitoring focuses on assessing the health of equipment and identifying
issues before they lead to failures. It involves ongoing observation and measurement of
the operational parameters of machinery, which informs maintenance decisions. 
Replacing bearings serves as a direct response to findings from Condition Monitoring
activities. Bearings often show signs of wear or deterioration over time, and condition
monitoring systems can detect changes in vibration, temperature, or noise that indicate
potential bearing failure. Therefore, the action of replacing bearings based on the
condition monitoring data aligns perfectly with the purpose of preemptive maintenance
aimed at avoiding unexpected breakdowns.  The other options, while they may contribute
to overall asset management or operational efficiency, do not specifically relate to
directly monitoring the condition of equipment and responding to those findings. For
example, upgrading software or replacing computers doesn't address the immediate
physical condition of equipment. Similarly, extending warranties may provide additional
protection but does not impact the actual performance or reliability of the mechanical
components being monitored.

10. What is the primary purpose of interval-based
maintenance?
A. To manage costs associated with repairs
B. To address age-related faults on components
C. To minimize idle time for redundant assets
D. To optimize the use of spare parts

The primary purpose of interval-based maintenance is to address age-related faults on
components. This approach focuses on performing maintenance activities at
predetermined intervals, typically based on time or usage metrics, to ensure that any
wear and tear or degradation occurring due to age is managed effectively. By regularly
maintaining equipment and components, organizations can prevent age-related failures,
which are common as equipment approaches the end of its predicted useful life. This
strategy is essential in maintaining operational reliability and prolonging the lifespan of
assets.  Interval-based maintenance provides a systematic way to assess and remediate
issues that arise from the aging of components before they lead to significant failures or
downtime. This is different from managing costs, minimizing idle time, or optimizing
spare parts usage, which, while important, do not directly focus on the age-related
deterioration of equipment. The focus on regularly scheduled maintenance helps
mitigate risks associated with unexpected equipment failure considered symptomatic of
aging.
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