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Fig.1 Simulation model of shock [100] crystal direction in single
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Tablel Model parameters of different crystal directions

Shock direction (x, y, z)

Length in x direction/nm

Length in y direction/nm Length in z direction/nm  Atomicity

(100) [100], [010], [001] 10.596 10.596 35.32 360 000

(110) [110], [001], [110] 12.487 8.83 34.965 350 000

(111) [112], [110], [111] 11.535 9.99 36.935 385187
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Fig.2 Relationships between impact pressure and shock velocity

in different crystal directions
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Fig.4 Relationships between elastic shock wave velocity (Us)

and shock velocity (U,) under different shock directions
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(d) 10 ps, and (e) 40 ps
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Molecular Dynamics Simulation of Single Crystal NizAl Alloy During Laser Shock
Peening

Sun Yuzhen, Zheng Haizhong, Geng Yongxiang, Li Guifa, Xiao Yixin
(School of Materials Science and Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: Excellent mechanical properties of nickel-based single crystal superalloy are mainly attributed to its ordered L1, structure of y’
(Ni3Al) phase. In order to study the effect of laser shock on the microstructure evolution of y' phase, the molecular dynamics model of
single crystal NizAl was constructed by molecular dynamics method, and the microstructure evolution behavior along [100], [110] and [111]
crystal directions was analyzed. The results show that the plastic deformation mechanism of [100] crystal shock is the transformation from
fcc phase to bee phase, and the content of bee phase is increased with increasing the shock pressure. The plastic deformation mechanism of
[110] and [111] crystal direction shock is dislocation slip, and the [110] crystal direction slip system is mainly (111)[011] and (111)[011].
The [111] crystal slip system is mainly (111)[101] and (111)[101], and the produced dislocations are mainly 1/6<112> (Shockley).
However, with increasing the impact pressure, the plastic deformation mechanism is the transformation from fcc phase to bee phase, and
the disordered structure is produced at the same time.
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