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Synthesis of Al,O3/TiAl composites doped with
Eu,;0; by in-situ hot-pressing processes
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Abstract: Al,O5/TiAl composites were synthesized from the powder mixture of Ti, Al, TiO,, and Eu,O3, using the hot
pressing reaction synthesis technique. The effect of the Eu,0O; doping on microstructures and mechanical properties of the
Al,O;/TiAl composites was analyzed by thermal analysis (DSC), X-ray diffractometry (XRD), scanning electron
microscopy (SEM). The results show that the reaction temperature of start materials is about 900 ‘C. The phases of
composites consist of y-TiAl, a,-Ti;Al, Al,O; and EuAlO;. The Eu containing phases and Al,O; particles distribute at
grain boundary of the matrix. The grains of the composites are remarkably refined and the distribution of Al,O5 particles
are more uniform and dispersed; When the Eu,0; content is 0.01 mol, the flexural strength and fracture toughness reach
the maximum values of 439 MPa and 9.13 MPa'm"?, respectively.
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Table 1 Components of tested composites

Sample n(Eu,05)/

Composition (mass fraction)/%

No. mol
a — 48.17Ti-38.25A1-14.25Ti0O,
b 0.005 47.91Ti-38.59A1-14.17Ti0,-1.76Eu,0;
c 0.01 47.65Ti-38.92A1-14.09Ti0,-3.52Eu,0;
d 0.02 47.13Ti-39.60A1-13.94Ti0,-7.04Eu,0;
e 0.03 46.61Ti-40.27A1-13.79Ti0,-10.56Eu,0;
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Fig. 1 DSC pattern of reaction system
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Fig. 2 XRD patterns of composites with various Eu,0s
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Morphology and EDS patterns of composites:
(a) Morphology; (b) EDS pattern of point 4; (c) EDS pattern of
point B
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Fig. 4
contents: (a) Without Eu,0s; (b) 0.03 mol Eu,O3

SEM images of composites with various Eu,0Os
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Table 2  Mechanical properties of composites at room
temperature
Sample Hardness, Flexural Fracture
No. HV strength/MPa  toughness/(MPa'm'?)
343.25 352.89 7.74
b 563.98 396.87 8.45
682.13 439.54 9.13
d 717.16 380.52 8.53
e 869.26 387.38 8.17
3 e

ARG T ERN RAAE 710~890 C2 i8], R
RN R FLHEAT, B TSGR BUS e as
[ sy 9800 T BRI et s 45 B = ) £ ZE EH 9-TiAL
or-TizAl. ALO; Al EuAlO; M1, i ALO; FIE
Eu M MAEEAAAS AL, B0 AT 1E/ . Eu
5 I N A PR R AR IS5, 2% 0.01
mol Ew,O5 I &5 BRI 25 it oif S AW 201 fse K, 43
54 439.54 MPa £l 9.13 MPa-m'?.
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