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Abstract: Allocation is one of the important activities in the reliability process, if it
is not done correctly, it will not be possible to achieve the reliability goals for the
whole system. To allocate the reliability, methods have been presented that are not
free of defects. In this research, five factors of complexity, new technology, operation
time, environment and resilience of subsystems are considered and the goal is to
consider a new approach in allocating reliability to the goal feasibility method so that
different parts and subsystems can be examined and measured based on the desired
reliability and resilience. The obtained results are investigated and measured by Foo
method with the mentioned five factors and finally validated.

Keyword: Reliability Allocation, Resilience, Foo methodology.

Aim and Introduction

The reliability of a system is the probability of satisfactory performance of that system
under certain working conditions and for a certain period of time. In other words, it
includes three main parts: probability of satisfactory performance, time and certain
working conditions. Reliability assignment is an important concept of reliability
engineering that is usually applied when dealing with a given reliability of a system.
Reliability-based design means designing and selecting the components and
subsystems of a system so that the final product achieves the desired reliability.
Basically, the purpose of assigning reliability is to know at the end of the conceptual
design phase whether it is possible to make and finalize such a product with the
desired requirements with the existing capabilities that we have available. Since in the
stage of engineering design and construction, the discussion of suppliers of parts
becomes very important due to the current economic conditions of the country and the
differences in the supply chain due to the embargo, it seems that considering its
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importance in the design stage of the concept that is discussed in the discussion of
capability allocation Reassurance is essential. Therefore, the main issue in this
research is how we can provide a systematic and structured method in such a way as
to provide a more realistic criterion for allocation.

In the studies conducted in the field of assigning reliability and resilience of
subsystems, it can be seen that in line with the development of a method for assigning
reliability, there are few models that include the discussion of assigning reliability
with suppliers, therefore, in the present study, assigning reliability with the approach
of resilience Subsystems have been studied by Fu method in the aviation industry and
four factors; New technology, sub-system complexity, environmental conditions and
operational execution time, case study on flying chair are investigated. Since in the
stage of engineering design and construction, the discussion of the resilience of the
subsystems is of great importance, the fifth index, the resilience index, has been
considered.

Methodology

The collection of information in this research was done in the library and field, and in
order to collect the information related to the background of the researches, the library
method was used. The research community includes ten senior experts of HESA
Company who are responsible for the design and production of the mentioned product
and their opinions were used to validate the data. The information needed for this
research was obtained through interviews with these people, and because the
statistical population is limited and specific, and the opinions of all people are needed;
There is no need for sampling and the sample is considered to be equal to the society
itself.

The research community includes ten senior experts of Hesa Company who are
responsible for the design and production of the mentioned product and their opinions
were used to validate the data. The information needed for this research was obtained
through interviews with these people, and because the statistical population is limited
and specific, and the opinions of all people are needed; There is no need for sampling
and the sample is considered to be equal to the society itself.

After collecting the data and completing the questionnaires designed by experts, to
calculate the weight of the resilience index sub-criteria and achieve the final ranking
of the suppliers by ANP method, due to the complexity of the calculations and the
possibility of errors, and for the ease of performing the calculations, decision super
software was used. has been Then, in order to calculate reliability allocation by Foo
method, calculations have been done manually and also with the help of Excel
software.

Finding:

According to Table 1, if an important factor such as resilience of subsystems is
considered to produce a system, the related reliability assignment will be different.
That is, the higher the level of resilience of the subsystems, like the first subsystem,
the lower the amount of allowed failures of each system, and as a result, higher
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reliability can be assigned to that system. As a result, it was determined with this
method that one of the important factors in assigning the reliability of subsystems is
the resilience of subsystems against possible risks and disruptions that product design
engineers can take advantage of in their decisions.

The results of calculations related to reliability allocation considering the system
resilience factor and without it are according to Table 1. If an important factor such
as the resilience of subsystems to produce a system is considered, the related reliability
assignment will be different. That is, the higher the level of resilience of the
subsystems, like the first subsystem, the lower the amount of allowed failures of each
system, and as a result, higher reliability can be assigned to that system. As a result,
it was determined with this method that one of the important factors in assigning the
reliability of subsystems is the resilience of subsystems against possible risks and
disruptions that product design engineers can take advantage of in their decisions.

Table (1): Values obtained from Foo's method

Allocation of resilience Allocation without resilience
0.997914332 0.995526609
0.978103296 0.977832266
0.922071348 0.924539079

Discussion and Conclusion

The method used in this research is the target feasibility method, which is based on
this method of assigning reliability using 4 factors of complexity, environment,
performance time and new technology. In order to reduce the disadvantages of this
method and make allocation in a more accurate way, the resilience factor was included
as the fifth factor in the calculations and the subsystems were validated with this new
factor based on the three suppliers provided in addition to the previous factors.
According to the output of Fu's method, reliability allocation is more accurate by
considering a factor called suppliers' resilience, and by using this index, it is possible
to determine the subsystem that has higher resilience at the time of disruption.
Considering that each supplier only has the ability to supply a subsystem assigned to
it, so choosing the subsystem with higher resilience is also the choice of the superior
supplier. By considering the resilience factor for three suppliers, the reliability of each
was determined separately and according to the weights obtained from the
multiplication of the existing factors, the reliability allocation was calculated and it
was observed that if the resilience of the suppliers is entered into the calculations as a
new factor, the The reliability of two subsystems A and C changes, but the reliability
of subsystem B remains unchanged. Researchers in the field of reliability and complex
systems are suggested:
* Consider the development of each of the four factors in Fu's method in their
research.
* Considering this research as a basis, the presented method should be developed
in terms of management as well as providing other combined solutions.
» After the development of other factors of Foo method, a software can be
developed to assign reliability.
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* Designing a mathematical model for assigning reliability so that it includes
more factors.

* Finding a quantitative relationship between the cost of a subsystem and its
reliability so that the cost of the system is maximized under the minimum
reliability constraint or the system reliability is maximized under the maximum
cost constraint.
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