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ABSTRACT

ALO; composites powders with 1 ~ 11 wt% TiO, were prepared by wet method and sintered at 1350°C, 1450°C for 2 h. Mechanical
propemes and microstructural evolution were investigated in this study. Al,O3-3 wt% TiO, composite were high bulk density of 2.37
g/cm and low apparent porosity of 6.3%. The composites containing of 3 wt% TiO, showed moderately high bending strength of
68.9 MPa and the young's modulus of 35.5 MPa. The composites with increasing TiO, contents exhibit reduced thermal expansion
coefficient due to the formation of Al,TiOs phase.
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Fig. 1. XRD patterns of Al,Os-TiO, composites sintered at
1450°C for 2 h.
(a) TiO, 1 wt%, (b) TiO, 3 wt%, (c) TiO, 5 wt%,
(d) TiO, 7 wt%, (e) TiO, 9 wt%, (f) TiO, 11 wt%.
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Fig. 2. Young's modulus of Al,03-TiO, composites sintered at
1350°C and 1450°C for 2 h.
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Fig. 3. Three point bending strength values of Al,0;-TiO,
composites sintered at 1350°C and 1450°C for 2 h.
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Fig. 4. SEM photographs of the surfaces of specimens.
(a) TiO, 7 wt% and (b) TiO, 9 wt%.
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Fig. 5. Vickers hardness of Al,05-TiO, composites sintered at
1350°C, 1450°C for 2 h.
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Fig. 6. Bulk density of ALO;-TiO, composites sintered at

1350°C, 1450°C for 2 h.
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Fig. 7. Apparent porosity of Al,0;-TiO, composites sintered at
1350°C, 1450°C for 2 h.
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Fig. 8. Thermal expansion coefficient of Al,0;-TiO, compo-
sites sintered at 1350°C for 2 h.
(a) TiO; 1 wt%, (b) TiO, 3 wt%, (c) TiO, 5 wt%,

(d) TiO, 7 wt%, (e) TiO, 9 wt%, (f) TiO, 11 wt%.
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Fig. 9. Thermal expansion coefficient of Al,0;-TiO, compo-
sites sintered at 1450°C for 2 h.
(a) TiO, 1 wt%, (b) TiO, 3 wt%, (c) TiO, 5 wt%,
(d) TiO, 7 wt%, (e) TiO, 9 wt%, (f) TiO, 11 wt%.
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Fig. 10. SEM photographs of fractured surface of Al,O;-TiO, composites sintered at 1450°C for 2 h.
(a) TiO, 1 wt%, (b) TiO, 3 wt%, (c) TiO, 5 wt%, (d) TiO, 7 wt%, (e) TiO, 9 wt%, (f) TiO, 11 wt%.
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