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Fig.2 Shape and dimension of specimens
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Table 1 Results of bending fracture tests in the fatigue loading mode

No. W/mm B/mm a/mm alWw Seff/mm2 Omax-n/MPa N¢
B-BF-012 5.98 5.98 2.83 0.47 18.83 26.56 23900
B-BF-014 5.98 6.02 2.87 0.48 18.71 21.38 83 600
B-BF-016 6.02 6.00 2.81 0.47 19.27 19.46 554 400
B-BF-020 6.04 5.98 2.84 0.47 19.11 20.14 235400
B-BF-021 6.02 6.04 2.86 0.47 18.37 20.14 306 900
B-BF-025 5.98 5.74 2.93 0.49 17.59 20.18 457 400
B-BF-026 5.96 5.82 2.85 0.48 18.38 20.13 343 000

Note: No.—Specimen number, W—specimen’s width, B—specimen’s thickness, — notch depth, Seir — true area of

original cross-section, omax-n— maximum nominal stress amplitude, Ny — fatigue cycles of fracture specimens
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Fig.3 Fracture surface of bending specimens in the fatigue

loading mode: (a) B-BF-016 and (b) B-BF-012
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Table 2 Results of bending unloading tests in the fatigue loading mode

No. W/mm B/mm a/mm alW Ses/mm? Omax-n/MPa N L/pm
B-BF-029 6 5.84 2.94 0.49 16.8 20.23 289 300 950
B-BF-030 6.04 5.83 2.82 0.47 18.51 20.26 254 600 650
B-BF-033 6 5.81 2.89 0.48 17.87 20.14 216 600 350
B-BF-024 5.98 6.04 2.89 0.48 18.17 20.09 183 800 50

Note: No.—Specimen number, W—specimen’s width, B—specimen’s thickness, a—notch depth, Ss-true area

of original cross-section, omax-n—maximum nominal stress amplitude, N,—fatigue cycles of unloading spe-

cimens, L—average crack length of unloading specimens
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Fig.4 Metallographs of cross-section of 3PB fatigue specimens unloaded at the different number of fatigue cycle with nearly same stress

amplitude: (a), (b), (¢) B-F-3PB-029, and (d), (e), (f) B-F-3PB-033; (a), (d) macrocrack, (b), (e) interlamellar deflected crack,

(c), (f) blunted crack
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Fig.5 Relationships between bending properties

and fatigue precrack length
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Fig.6 Fracture surface of bending fracture after unloading at different fatigue cycles: (a) B-BF-029,
(b) B-BF-033, and (c) magnification of Fig.6b
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Fig.7 Schematic of fracture path in static bending after loading
in the fatigue loading mode: (a) corresponding to Fig.6a

and (b) corresponding to Fig.6b
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Fracture Mechanism of Bending Fatigue for TiAl-Based Alloys

Cao Rui', Lin Youzhil, Chen Jianhongl, Hu.D?
(1. State Key Laboratory of Gansu Advanced Non-ferrous Metal Materials, Lanzhou University of Technology, Lanzhou 730050, China)
(2. Interdisciplinary Research Central, University of Birmingham, Birmingham B15 2TT, UK)

Abstract: Based on the results of notch 3PB fatigue tests and the observation of metallographic surfaces and fracture surfaces, it is found
that for fatigue bending tests, the fatigue crack initiated and extended directly from the notch root, then extended step by step by the fatigue
bending loads. When a crack extended to the length, which acts as a Griffiths crack and matches the loading stress, the crack propagated
catastrophically through entire specimen. In the fatigue bending tests at the certain stress amplitude values, the crack length increased with
increasing of fatigue unloading cycles, and the damage produced by fatigue process increased, the fatigue regions became wider, the
fracture mechanism is that the fatigue regions propagate along a single orientation, the cleavage regions propagate dispersedly to different
orientations. However, for shorter fatigue cycles the fracture mechanism is that initiation origins are produced at the notch root, then
propagate dispersedly to final fracture. No any differences appear between the fatigue and the cleavage regions on the propagation path.
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