Turkish Journal of Engineering, Science and Technology 03 (2013) 53-55

Turkish Journal of Engineering, Science and
Technology
journal homepage: www.tujest.com

A Preliminary study on reliability engineering and its evaluation
Pankaj Singha,* , K. P. Yadavb, Abhishek Srivastavac
Research Scholars, Department of Electronics Communication Engineering, NIMS University, Jaipur, Rajasthan
Mangalmay Institute of Engineering and Technology, Greater Noida, India
cProfessor, NIMS University, Jaipur, Rajasthan
a

bProfessor,

Article Info

Abstract

Article history:
Received September 20, 2013
Accepted September 25, 2013
Available online January 30, 2014

This paper deals about the basic concept of reliability evaluation and optimization
on any system. The paper also briefs about the possibility to create a set of global
standards and specification indices along with geographical and technological
boundaries across the system. This review paper also shows that the investigation
related to reliability applies to any branch of engineering by utilizing the
mathematical tools and careful analysis. Further studies are in progress.
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1. Introduction
Reliability engineering is the technology of prediction, control, measurement, reporting and analysis of failure phenomena
and failure rates. It has played a critical role in a vast spectrum of industrial and technological applications by addressing
the various issues relating to a given component or system. This technology provides the information about the probability
of the component or system working successfully over a specified interval of time. It also balances the achievable
performance with other desirable system qualities in a given context in order to achieve optimum performance levels. It
also helps to examine the inherent part strength against the expected stress. The organizational planning and
implementation required to achieve a specified performance level and recommending the operating conditions under
which the part or system may be deployed. It also helps in studying the procedures needed to achieve volumetric
production of reliable parts and systems.
2. Modern Reliability Technique
The reliability is an important system parameter as lethality, resolution and other more prominent performance
measurement [1-3]. Modem reliability engineering is a technique to provide a set of numerical indices for performance
evaluation in order to understand all the sophisticated issues starting from equipment manufacture to the product
deployment or implement. This technique addresses the issues such as how to design for performance, how and why a
system may fail, the consequences of failure, how to best manage failure and specification of ideal operating conditions
for best system utilization. Due to this technique, it is possible to create a set of global standards and specification indices
that are consistent in meaning and measure across geographical and technological boundaries. It was studied by “Ministry
of Defence - United Kingdom” that life cycle with 60% to 80% costs occur in the operation and support of equipment,
emphasizing the importance of this ability to provide strategic information to engineers and managers that links the quality
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of the product with economical interests and capital investment [4-5]. Whereas reliability evaluation techniques have
traditionally been associated with the aerospace and military industries, modem concepts of reliability engineering have
proven to be invaluable in almost every part of the scientific and industrial world.
3. Basic considerations for Reliability
The basic considerations in the area of equipment manufacture and deployment have necessitated the introduction of
concepts such as unpredictable behaviour even in fairly well-understood processes. Failure of mature electronic equipment
[6] is one such process that is stochastic in nature, i.e., it varies randomly with time. All the basic as well as practical
considerations has to be carefully studied and should be in a procedure; in such a way that it combines contextual
engineering knowledge with traditional reliability techniques [1] to assist engineers in estimating the long term reliability
of large electronic systems. Many researchers and various authors have described the reliability predictions into qualitative,
quantitative and statistical. Out of which, the Qualitative prediction as per Gupta et al [7] has been the major source of
reliability achievement in the past, primarily from the subjective and qualitative experience of design and operating
engineers. The assessing the reliability of a system, although a significant contribution, suffered with a lot of deficiencies.
The results varied with personal experience, educational level and expertise, and suffered from a wide variance in meaning
and interpretation. As the discipline progressed and the complexity of technologies grew, the need for a quantitative
measure of reliability under universal standards began to be felt. In the modem world, the importance and limitations of
both qualitative and quantitative techniques has given rise to a strategic breed of scientists that are investigating the
advantages of both approaches.
The investigations have led to a highly specialized branch of engineering that utilizes mathematical tools of analysis and at
the same time emphasizes the consideration of the unique engineering factors that arise and interact in the operational
life of the equipment in order to make any predictions about its reliability.
4. Mathematical Models for Reliability Engineering
As now a day, all the technologies are becoming more and more complex, with advancements being made on a global
level, it becomes impossible to perform a useful reliability analysis [8-12] without employing a standardized approach.
Reliability prediction using probability theory, mathematical models and engineering techniques allows the formulation of
a quantitative measure of the expected system performance while taking into account important qualitative factors. This
allows a standardized methodology of consistently comparing the reliability of competing parts and designs. Any reliability
study essentially remains an academic exercise unless due consideration is given to economic factors and organizational
feasibility. For the practical considerations, it is the ability to achieve incremental improvement in system reliability through
careful analysis with the help of mathematical model and that is more important than maximum reliability [10-12].
5. Conclusions
The paper concludes that there is a requirement to develop reliability models with a thinking to help designers to predict
reliability at the design stage. This review paper shows that the investigations related to reliability applies to any specialized
branch of engineering that utilizes mathematical tools of analysis and at the same time emphasizes the consideration of
the unique engineering factors that arise and interact in the operational life of the equipment in order to make any
predictions about its reliability perfect and to implement.
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