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Table 1 Heat treatment process and experimental results

Volume fraction of Grain diameter

Sample No. Heat treatment process lamellae/ % /lm Elongation &/ %
1 1270 C/3 h+ 900 'C/4 h+ air cooled 20 16 2.1
2 1290 C/3 h+ 900 ‘C/4 h+ air cooled 30 26 2.02
3 1330 C/2h+ 900 ‘C/4 h+ air cooled 70 48 1.42
4 1370 C/0. 5 h/oil quenched+ 1300 ‘C/0.5h/ 90 71 0. 66

air cooled+ 1360 C/ 10 min+ controlled air cooled
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Fig.1 SEM morphologies of tensile fracture surfaces of TiAl alloys with different duplex microstructure
(a) —20% lameller grain; (b) —30% lameller grain; (3) —70% lameller grain; (d) —90% lameller grain
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Fig. 2 Distribution of grain size
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Fracture mechanics of tensile ductility of

TiAl alloy with duplex structure

ZHENG Rurting, GUO Fuan, ZHANG Yong-gang, CHEN Chang-qi
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Beijing University Aeronautics & Astronautics, Beijing 100083, P.R. China)

[ Abstract] The effects of grain size on the tensile ductility in a TiAl alloy with duplex structure have been studied. Isothermally

forged ¥TiAl alloy was heat treated, and a series of fine duplex microstructures with different volume fraction of equiaxed Y grains

and lamellar colonies ( a,+ V) were achieved. Uniaxial tension experiment was carried out at room temperature. Fracture surfaces

analysis shows that the fracture mode of duplex structure is brittle fracture. In lamellar area, the fracture is dominated by transgranu-

lar cleavage, while in equiaxed Y grain area, intergranular decohesion is the main mode of failure. On the basis of an analysis of statis-

tical fracture mechanics, a tensile ductility model of the TiAl alloy with duplex structure was established. And a conclusion is obtained

that grain size has prominent effect on tensile ductility of this material only when the grain radius is refined to below 50 Pm.

[ Key words] TiAl alloys; duplex structure; tensile ductility; grain size; microcrack
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