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Table 1 Parameters for ball-milling and annealing of TiAl;

Parameters Value
Rotation speed/r'min™ 400
Ball-powder weight ratio 10:1

Al:Ti:La (at%) 69:25:6

Ball milling time/h 10,30,50, respectively
Protective atmosphere Ar
Annealing temperature/'C 450, 600,750, respectively
Heating rate/°C -min”' 200
Holding time/min 60

Cooling mode Cooling in furnace
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Fig.1 XRD patterns of Al-Ti-La powders after mechanical

alloying for different times
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Fig.2 XRD patterns of as-milled powders annealed at different

temperatures
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Table 2 Deviation of 2-theta and the calculation of lattice

parameter
(hkl) 01/(°) 0,/(°) d/X0.1 nm a/X0.1 nm
(111) 39.257 39.04 2.3053 3.9929
(200) 45.641 45.18 2.0052 4.0105
(220) 66.532 66.23 1.4099 3.9879
(311) 80.062 79.77 1.2012 3.9840
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Fig.4 Particle size and distribution of L/,-TiAl; powders
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Fig.5 TEM micrographs of L1,-TiAl; powders
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Fig.6 Vickers hardness of powders as functions of: (a) milling

time; (b) annealing time at 750 C
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Effect of Adding La on the Microstructure and Mechanics Properties of TiAl;
Intermetallics

Xu Fusong, Geng Haoran, Wang Shouren
(Jinan University, Jinan 250022, China)

Abstract: La-modified TiAl; intermetallics were prepared by combined processing of mechanical alloying and annealing. The effects of

adding lanthanum on the microstructure and mechanical properties of TiAl; were investigated by XRD, particle size and distribution

analysis, TEM, the tests of hardness, elongation and fracture toughness. The results show that adding trace element lanthanum can make

the DOy, type TiAls crystal structure transform into the related cubic L/, structure. The fracture toughness of alloys modified by adding La

can be increased by 143.75%. However, the Vickers hardness of the Al-Ti-La powders is smaller than that of the Al-Ti powders.
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