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Fig.3 Atoms of crack extension of crack tip cutting edge for the crystal to [100]: (a) t=116 ps, (b) t=144 ps, and (c) t=154 ps
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Fig.4 Stress changing with time curve and atomic figure of

crack tip cutting edge for the crystal to [100]
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Fig.5 Atoms of crack extension of crack tip cutting edge for the crystal to [110]: (a) t=114 ps, (b) t=124 ps, (c) t=148 ps, (d) t=180 ps,
(e) t=256 ps, and (f) t=500 ps
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Fig. 6 Stress changing with time curve and atomic figure of

crack tip cutting edge for the crystal to [110]
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Fig.7 Atoms of crack extension of crack tip cutting edge for the crystal to [111]: (a) t=114 ps, (b) t=120 ps, (c) t=156 ps, (d) t=170 ps,

(e) t=226 ps, (f) t=424 ps, and (g) t= 800 ps
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Fig.8 Twin on the crack tip (O @ ® @ on behalf of the twinning plane): (a) t=120 ps, (b) t=156 ps, (c) t=188 ps, and (d) t=424 ps
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Fig.9 Stress changing with time curve and atomic figure of crack tip cutting edge for the crystal to [111]



512 DERLE B - BRI R & R R I > T30 11 £ 0T R

* 3797 -

[111]

Stress/GPa

B ok, N WA O~
B e

[110]

[200]

0.00 0.05 0.10 0.15 0.20 0.25 0.30
Strain

10 3 A i B2 g A% h 2k P

Fig.10 Stress strain curve of the three kinds of crystal
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Table 1 Maximum stress and the corresponding strain of

the different crystal to crack propagation

Different crystal [100] [110] [111]
Max stress/GPa 5.766 6.26 6.84
Strain 0.0406 0.0399 0.053
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Molecular Dynamics Research of Crack Propagation of Single Crystal y-TiAl Alloy
along the Different Crystalline Phases

Luo Dechun®?, Rui Zhiyuan'?, Fu Rong™?, Zhang Ling®, Cao Hui'? Yan Changfeng"?
(1. Lanzhou University of Technology, Lanzhou 730050, China)
(2. Digital Manufacturing Technology and Application of Key Laboratory of China’s Ministry of Education, Lanzhou 730050, China)
(3. Lanzhou Institute of Technology, Lanzhou 730050, China)

Abstract: The different crystallographic orientation extension of the prefabricated micro-crack in the process of uniaxial tension of the
single crystal y-TiAl was investigated using molecular dynamics simulations. The different forms of mechanical behavior and extension
were analyzed at the crystallographic orientation of [100], [110] and [111]. The results show that the micro crack stress value of the three
crystallographic orientation is 5.766, 6.26, and 6.57 GPa, respectively and their strength is enhanced in turn. The micro crack of the [100]
crystal orientation exhibits brittleness cleavage extension completely, and the stress is always focused on the crack tip and decreases with
increasing time. The micro crack of the [110] crystal orientation exhibits brittleness cleavage extension in the early stage and passivation
phenomenon appears due to atomic staggering and dislocation emission, subsequently the sub crack initiates whose plane is different from
that of the main crack, the stress always concentrates on the crack tip and decreases with increasing time; the main crack and the sub crack
connect to constitute the step touch fracture crack. The micro crack of the [111] crystal orientation extends for launching slip dislocation
and producing twins, and presents the obvious orientation effect, so the strength of materials is enhanced; the stress is always focused on
the crack tip and twinning planes and it decreases with loading; the micro crack extension has fully different characteristics in the different
crystallographic orientations.

Key words: y-TiAl alloy; molecular dynamics; crystallographic orientation; crack propagation
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