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Preface

Product reliability is becoming a global competitive discriminator. It is a
concept that people relate to even if they do not know what must be done to
achieve it. Reliability engineering is a young discipline that evolved follow-
ing World War II It has its roots in military and commercial aviation use of
electronics and digital components to control and monitor aviation systems.
Defined as the probability that a system will perform its function without
failure for the mission duration under stated conditions of use, “reliability”
has been treated as a statistical analysis used to audit a design rather than
as a design analysis that is part of system design. Time to failure (TTF) is the
dominant parameter of reliability. Reliability failure models seek to char-
acterize part failure rate, failures per hour, and mean time between failure
(MTBF).

Few universities offer reliability degree programs. Reliability courses
taught at universities introduce probability and statistical methods to char-
acterize point estimates of failure rate and MTBF, they present methods
to compute the reliability of serial and redundant design configurations.
Reliability engineering books describe the same topics taught in universi-
ties with the same emphasis on probability and statistics. Reliability tutori-
als and seminars emphasize selected reliability topics without context to the
whole system.

The bathtub curve is the common thread of these instructional programs.
This curve assumes that a system goes through three phases in its life cycle:
infant failure, useful life, and wear out. A system is assumed to experience
constant, random failure during the useful-life phase. This approach to reli-
ability analysis works well when the system is an electronics circuit board
constructed of digital components and solder connections.

However, reliability analysis of mechanical design for structures and
dynamic components demands a different approach. Mechanical design
must mitigate failure mechanisms acting on components as well as achieve
functional specifications. Mechanical structures and dynamic components
. experience wear out that does not manifest constant failure rates over the
useful life. Reliability of mechanical design is based on the relationship
between stress and strength over time.

This book departs from the mainstream approach to TTF-based reliabil-
ity engineering and analysis. As a mechanical engineer, I enjoyed a career
in mining before becoming a defense contractor. The most enlightened reli-
ability specialists that I have known are maintenance technicians, foremen,
and engineers. They deal daily with the demand to keep mobile machin-
ery and process equipment operating. What I learned from them is first to
understand why a part fails, then learn how to fix it, and finally learn how to
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xvi Preface

prevent it from failing. This reliability book seeks to blend those lessons with
mechanical engineering design, systems integration, and sustainment in
order to enable organizations to achieve world-class reliability in products.

I remain a student of the reliability engineering discipline and welcome
comments, criticism, and case studies from everyone who works in reli-
ability. I hope this book generates interest in expanding the body of reli-
ability knowledge.

Best regards,

Bill Wessels
wesselsw3@mchsi.com
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