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ABSTRACT The fracture mechanisms of differently oriented fully lamellar Ti-49Al(atomic fraction, %)
based alloys (PST crystals) have been investigated by in — situ TEM technique. The results indicate that
the nucleation and propagation mechanisms of crack in differently oriented PST crystals are dependent on
the crystal orientation, which may be due to the different disparity in ability of dislocation emission and
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limitation of lamellar interfaces in differently oriented PST crystals.
KEY WORDS PST crystal, TiAl alloy, fracture mechanism
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Fig.1 A lot of dislocations forming ahead of the crack tip per-
pendicular to the lamellase(MC—main crack)
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Fig.2 The pyramidal slips in az lamellae activated by deformation twins in v lamellae ahead of the crack tip perpendicular

to the lamellae
(a) B =110,

(b) B =002,
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Fig.3 The deformations and fractures of az and adjacent v lamellae ahead of the crack tip perpendicular to the lamellae

(a) fracture along slip planes in ay and adjacent v lamellse (b) the fracture of a2 lamellae
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Fig.4 The microcracks nucleating at the insection of twin/y
interface ahead of the crack tip perpendicular to the

B BTSRRI EILE
Fig.6 The fracture mechanism ahead of the crack tip perpendicular to the lamellae

(a) the microcracks nucleating ahead of the crack tip (b) after loading the nucleation and propagation of the microcrack ahead of
the crack tip(MC—main crack (c) after further loading the nucleation and propagation of microctack ahead of the crack tip
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Fig.6 Microcracks ahead of crack tip parallel to tha_hmlln
(a) microcrack nucleating at v/ interface (b) micro-
crack nucleating in v lamella
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