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1. Formation of cell walls due to bubble stabilization as a result of viscosity increase, derived by entrapped oxide particles

II. Heterogenous nucleation of solid crystals on the oxide nano-particles
I11. Fine-grained solidified cell wall including oxide nano-particles surrounded by grains

IV. Applied pressure (Compression test)
V. Buckling of the cell walls due to fine grained microstructure including spheriodal nano-particles

(a)

VI. Formation of cracks in the matrix/oxide nano particles interface, crack propagation and finally, semi-ductile fracture of the cell walls
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1. Formation of cell walls due to bubble stabilization as a result of viscosity increase, derived by entrapped and oxide layers

II. Heterogenous nucleation of solid crystals on the broken oxide layers
111. Fine-grained solidified cell wall including broken oxide layers surrounded by grains
IV. Applied pressure (Compression test)

V. Brittle fracture of the entrapped oxide layer in cell wall
VI. Rapid propagation of crack which leads to brittle fracture of the cell wall
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