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Abstract

Reliability and maintainability allocation in the analysis of the system’s design, with the
objective of planning and installing the individual components in such a way that the
system performance is achieved.

This paper has been made to solve an important task in reliability management of
manufacturing systems within the general objective being to increase productivity while
maintaining costs low. Thus, the purpose of ‘this paper is to provide an analytical approach
to determine an optimal reliability and maintainability allocation, trading off among system
performance and parts investment costs .

Two important considerations will be addressed in this regard : (i) determine the
reliability and maintainability allocation of parts which maximizes a given production index,
having fixed the total cost of investments ; and (ii) determine the reliability and
maintainability allocation which minimizes the total cost of investments, having fixed a
minimum acceptable level of productivity. v ‘ ,

The procedure proposed in this paper is able to provide to managers and designers
useful indications on the reliability and maintainability characteristics of parts in series -
parallel systems. ,

And this heuristic model is a decision support tool for contractors who are involved in
large scale design projects such as ship and aircraft design.

Numerical examples prove that an approximate expression of the average throughput rate
is sufficiently accurate to be used in a numerical optimization method.
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Figure 1. Block diagram of the manufacturing system in the numerical example
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Table 1. Data of numerical example
o A 2 o A B C D E F

% 4MTBF |MTTR |MTBF |MTTR [MTBF |MTTR |MTBF [MTTR |[MTBF [MTTR [MTBF |{MTTR
200 0.5 700 0.5 400 20 300 3.0 500 | 100 1,000 3.0
100 3.0 400 0.3 100 1.0 400 0.5 300 0.1 500 2.0
500 | 10.0 800 2.0 500 05 300 1.0 1,000 0.2 200 5.0
300 1.0 300 05 100 10 500 1.0 100 50 400 0.5
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Table 2. Optimal solution of the numerical example

A B C D E F
AN (27 (B (23 | A2 |23 [ 3 |23 (3% | 2% [ Ay | 2%
1 3533 | 24 |3492) 98 [355% | 54 |3518| 60 |3452| 102 [3462| 95
2 3425 | 131 |3551 | 37 |3562| 43 |3530| 42 |3529| 27 |3498| 58
3 3431 125 | 3519 66 |3564| 41 [3535] 35 |[3471] 8 | 3444 | 112

4 35001 54 3516 67 (3530 65 {3516 49 (3340 214 | 3508 45
Z A4 [13889] 334 [14078| 268 [14212] 203 [14,099] 186 [13792| 428 [13913] 310
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