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Fig. 1 Creep curves of TiAl-Nb alloy at different conditions:
(a) Applied different stresses at 750 °C; (b) Applied different
temperatures at 300 MPa
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Fig. 2

temperatures, stresses during steady state creep of alloy: (a)

Relationships between strain rates and applied

Strain rates vs temperatures; (b) Strain rates vs applied stresses
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Fig. 3 Microstructures of TiAl-Nb alloy: (a) Grains with
various sizes consisting of lamellar y/a, phases; (b) Boundary
and grains with irregular serrated configuration; (c) Boundary
with irregular serrated configuration
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Fig. 4 Microstructures of as-cast TiAl-Nb alloy crept for 240 h up to fracture at (750 ‘C, 300 MPa): (a) Distorted microstructure

appeared in boundary region; (b) Crack initiated along boundary
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Fig. 5 Deformation features of TiAl-Nb alloy crept for 240 h up to fracture at (750 °C, 300 MPa): (a) Dislocations in twinning and
SAE electron diffraction spot; (b) Twins shearing lamellar y/a, phases; (c) Dislocations shearing into lamellar phase; (d) Dislocation

networks in lamellar phase; () Dislocations shearing into another phase
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Fig. 6 Initiation and propagation of crack of TiAl-Nb alloy in later stage of creep at (750 C, 300 MPa): (a) Initiation of crack;

(b) Propagation of crack; (c) Crack in boundary region; (d) Cracks at various cross-section joined by teared ridge

Bl 7 TiAI-Nb A44(750 C, 300 MPa)ifi A% 240 h Wiz 5 (4L 45
Fig. 7 Fracture configuration after TiAl-Nb alloy crept for 240 h up to rupture at (750 C, 300 MPa): (a) Low; (b) Area E in (a);
(c) Area F in (a); (d) Area G in (a)
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Creep behavior of TiAl-Nb alloy at temperature near 750 C

ZHANG Shun-ke" 2, TIAN Su-gui"?, YU Hui-chen®, LU Xiao-xia', JIAO Ze-hui', LI De-yuan'

(1. Shenyang University of Technology, Shenyang 110870; China;
2. Guizhou University of Engineering Science, Bijie 551700, China;
3. Beijing Key Laboratory of Aeronautical Materials Testing and Evaluation, Science and Technology on Advanced High
Temperature Structural Materials Laboratory, AVIC Beijing Institute of Aeronautical Materials, Beijing 100095; China)

Abstract: By means of creep properties measurement and microstructure observation, the creep damage behavior of an
as-cast TiAl-Nb alloy during various stresses at temperature near 750 C were investigated. The results show that
microstructure of alloy consists of lamellar y/a, phases, the boundaries with different orientations located in between the
lamellar y/a, phases are consisted of y phase. The deformation mechanism of as-cast alloy during creep at (750 ‘C, 300
MPa) is twinning and dislocations slipping, and the dislocations slipping within the twins and lamellar y/a, phases. In the
latter stage of creep, the quantity of activated dislocations increases, the creep dislocations may react with dislocation
networks to change their original moving direction when the ones encounter with the networks, which may promote the
climbing of dislocations to delay the stress concentration. In the later period of creep, significant amount of dislocations
are piled up in the interfaces of the lamellar y/a, phases to cause the stress concentration, which may promote the
initiation and propagation of cracks along the lamellar y/a, interfaces perpendicular to stress axis to display the feature of
the trans-lamellar fracture. Wherein, some cracks on the various cross-secions are connected by tearing edge along the
direction of maximum shear stress, up to the creep fracture, which is thought to be the damage and fracture mechanism of
alloy during creep at 750 C.
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