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Elastic Modulus of AI/AL,O; Functionally Gradient Materials Containing

Mesoscopic Pores
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Abstract  The elastic modulus of Al/ALLO; FGM with mesoscopic pore was studied by using the method of
asymptotic homogenization. The feasibility of the asymptotic homogenization method to predict the elastic modulus of
Al/AL,0, FGM with mesoscopic pores was verified by comparison with the experiment. In the case of ignoring the
number of pores and other minor factors, the prediction formula of the elastic modulus of Al/Al,O, FGM with
mesoscopic pores was obtained by fitting, which is related to porosity and Al,O; volume fraction. The results show that
the mesoscopic pores can not be ignored in the prediction of the elastic modulus of AI/A1,O, FGM. Under the same
porosity , the number of pores has little influence on the elastic modulus of Al/A1,0, FGM, while the size and location
of pores have great influence on the elastic modulus. The elastic modulus of Al/A1,0, FGM with random pores is lower
than that of AlI/ALO; FGM with uniform pores under various volume fractions. Porosity also has an obvious influence
on the elastic modulus of Al/AL,O, FGM. With the increase of porosity, the elastic modulus of materials gradually
decreases, and the greater the volume fraction of Al,O;, the greater the decrease.
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Fig. 1 Schematic diagram of multi-scale model of functional

gradient structure
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Fig. 3 Single cell grid model
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Tab.1 Material parameters
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Al 69.0 0.33 67.0 26.0
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Fig. 4 Influence of the number of pores on the
homogenization equivalent modulus of Al/Al,0, FGM
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Fig. 6 Homogenization equivalent modulus of Al/Al,0, FGM

with different porosity
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