Need for reliability assessment of parent product before redesigning a

new product

As companies increasingly invest on the
development of new products, and in the
redesigning of existing ones in order to
meet the ever emerging and rapidly
changing customer demands, they con-
tinue to face an extremely competitive
and cost-cutting war. Since today’s pro-
duct design works are mainly focused on
the redesigning of existing products,
most especially for complex products
and systems, their properties are ex-
pected to be of higher technical content,
reliability requirements as well as design
characteristics'.
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Redesigning of existing products
which has become one of the most criti-
cal topics in the development of new
products, is aimed at the creation of
products that meet both the customer re-
quirements as well as the product reli-
ability index by adjusting, replacing or
making changes to the existing predeces-
sor designs until all the new requirements
are met. To improve product reliability
and quality during the product redesign-
ing phase, and to create novel product(s)
for the customers, deliberate efforts must
be made to identify and analyse the fail-

ure information of the existing or parent
product, and the result converted into
appropriate design knowledge. Identifi-
cation of the failed product component is
most critical to achieve improved prod-
uct quality and reliability?.

Failure mode and effect analysis
(FMEA) is the method most commonly
used for identifying and analysing fail-
ures. This was introduced by the United
States aerospace industry as a structured
and systematic method with apparent re-
liability and safety requirements®. It has
proven to be a popular engineering
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technique for identifying, ranking and
evaluating potential failures in new and
existing products as well as in the im-
provement of product quality.

However, the FMEA method is limited
when it comes to quantifying the failure
causality relationships (FCRs) of the
product components. Hence, applying the
FMEA method in failure identification
will produce incomplete analysis result
of design risk for making a design deci-
sion, since one failure mode may exacer-
bate or result in another failure mode.
Extensive literature of the failure analy-
sis of parent product during redesigning
of new product®®, shows that although
the design risk of each failure mode of
the product has been studied, no work
has considered quantifying the FCRs of
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Internal failure causality relationships and external failure causality relation-
ships (interaction between the failure modes).

the product. Also, although some au-
thors®” have developed failure causality
tools for machine maintenance, these
tools were merely used for quantifying
the internal failure causality relationships
(IFCRs) within the components, without
considering the external failure causality
relationships (EFCRs) between compo-
nents. Figure 1 shows the causality rela-
tionship (interaction of failure modes) of
product components.

Thus, to build adequate design knowl-
edge for the to-be-improved or redes-
igned product, the historical failure
information of the parent or similar
product should properly be analysed and
the result converted into appropriate
design knowledge. This can be achieved
by simultaneous consideration of the root

cause of failure, IFCR and EFCR be-
tween product components.
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