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Cyclic deformation mechanism of a high-Nb TiAl alloy at high temperature
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ABSTRACT Tension and cyclic deformation tests of a nearly lamellar Ti45A1-8Nb-0. 2W-0. 2B-0. 1Y alloy were carried out at 750
°C  and the corresponding microstructures were examined by scanning electron microscopy ( SEM) and transmission electron microsco—
py (TEM) . Tt is found that the cyclic stress—strain curve of the alloy at 750 °C is above the static tensile curve indicating an obvious
cyclic hardening characteristic of the alloy at 750 °C; the cyclic stress—strain behavior of the alloy is characterized by first hardening and
then stabilization. TEM observations show that there are lots of dislocation pile-ups pinnings and tanglings in cyclic deformation and
tensile specimens but large amounts of mechanical twinnings only occur in the former implying that twinnings play a considerable role
in the cyclic deformation process of the alloy at 750 °C.
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Fig.2 Dimension and shape of specimens ( unit: mm)
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Table 2 Cyclic deformation data by specimens

T x| MPa 222 344 467 590
Ao /MPa 200 310 420 530
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Fig.3 Cyclic stress-strain curve and tensile curve by using a single
specimen at 750 °C
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Fig.5 Relation between cyclic number ( N) and cyclic strain amplitude ( Ag,) by using a single specimen at 750 °C
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Fig.6 Relation between cyclic number ( V) and cyclic strain amplitude ( Ag,) by specimens at 750 °C
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Fig.8 [Fracture morphologies of the alloy after tension at 750 °C: ( a) cleavage steps; (b) lamellar colony rotation; ( c¢) lamellar decohesion
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Fig.9 TEM images of the alloy at 750 °C from fractured specimens after cyclic deformation: ( a) twins; (b) fence structure; (¢ d) dislocation jogs
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Fig.10 TEM images of the alloy at 750 °C from fractured tensile specimens: ( a) curved dislocations; (b) dislocation pile — ups and tangles; ( c)

dislocation arrays
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