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Multi-objective optimum design of an-FG Al-SiC rotating disc with

temperature dependent properties based on creep behavior
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper the creep behavior of a functionally graded (FG) rotating disc made of Aluminum

Received 14 April 2014 6061 and Silicon Carbide is investigated and the optimum volume fraction of FG disc and its

Accepted 16 May 2014

Available Online 30 September 2014 profile has been obtained. For this purpose, the temperature gradiant along the disc radius is

obtained by solving the govering heat transfer differential equation. All the thermal properties of

the material are assumed to be the function of temperature and volume fraction. To obtain

Keywords: . . . R . .

Roming Disc material properties, two models of Mori-Tanaka and Hashin-Schtrickman are used. To validate
Functionally Graded Materials the results, they are compared with those given in the literature. Two solution methods: semi-
Creep analytical and closed form are employed and the results are compared. The optimum design is

Multi-objective Genetic Algorithm

Pareto Front carried out with one, and multi-objective methods which are based on genetic algorithm. The

objectives are increasing the factor of safety, reducing the weight of the disc and reducing the
range between minimum and maximum safety factors. The design variables are percentage of
volume fraction, the power of material distribution formula, and the thickness of the disc. The
results show that two solution methods compare well. Also, it has been shown that high fraction
of Silicon Carbide in the outer side the disc provide optimum results. Also, contradiction of the
objectives is reviled, hence the results are presented as Pareto front.
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1- Non-dominated Sorting Genetic Algorithm (NSGA)
2- Fitness sharing
3- Niche count
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