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Table 1 Model parameters of typical symmetric tilt grain boundary along [100] tilt axis

Misorientation Parameters for CSL Model volume Model size Number of
angles/(°) (N, X N, XN.) (L XL, XL)/A atoms
22.62° 213(015)[100] 10X4X1 161.383X64.554X3.165 2000
53.13° ZS(OIZ)[IOO] 20X20X1 141.543X141.543 X3.165 4000
36.87° 25(013)[1()0] 30X20X1 300.258 X200.172 X 3.165 11880
&2 A0y lie ks il 20 e 24
Table 2 Model parameters of typical symmetric tilt grain boundary along [110] tilt axis
Misorientation Parameters for CSL Model volume Model size Number of
angles/(°) (N, XN, XN.) (L XL, XL)/A atoms
38.64° 29(114)[110] 20X10X1 189.9X134.279X4.476 7040
70.53° 23(112)[110] 20X20X1 109.639X155.052X4.476 4800
109.47° 23(111)[110] 10X40X1 77.526X219.278 X4.476 4740
129.52° 211(332)[110] 10X30X1 104.971 X445.355X4.476 13160
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Table 3 Model parameters of typical symmetric tilt grain boundary along [111] tilt axis

Misorientation Parameters for CSL Model volume Model size Number of
angles (°) (Ne XN, X N,) (L XL, XL)A atoms
27.8° 213(34_11)[111] 20X 18X1 559.050X290.490 X 5.482 55680
60° 23(151)[111] 30X20X1 134.279 X 155.052X5.482 7080
92.2° 213(1213)[111] 5X18X1 559.050X290.490 X 5.482 55680
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Fig. 3 Grain boundary energy of different tile axis: (a)
[100]; (b) [110]; (c) [111]
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Table 4 Grain boundary energy for local minimum along grain boundary (GB) energy curves

[100] [110] [111]
Grain GB energy/ Grain GB energy/(J:m ) Grain GB energy/
boundary (Jm?) boundary This work DET!® MEAM6! boundary (J'm™)
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Grain-boundary dissociation by the emission of stacking

Molecular dynamics simulation of
symmetrical tilt grain boundary of body-centered cubic tungsten

LIANG Chao-ping, WANG Wen-qi, TANG Sai, LIU Wen-sheng, MA Yun-zhu

(National Key Laboratory of Science and Technology for High-Strength Structural Materials,
Central South University, Changsha 410083, China)

Abstract: This work presents a simple method for constructing symmetric tilt grain boundary over the entire
misorientation angles and different rotation axis based on the symmetric relationship between reciprocal and direct
lattice. The constructed symmetric tilt grain boundaries are investigated using molecular dynamics with embedded
atom method (EAM) potential. The results show that when the misorientation angle is small (usually <<20°), the
grain boundary energy increases as a function of misorientation angle. This indicates the low angle grain boundary
is energetically favorable. However, at higher misorientation angle there exist few local minima on the grain
boundary energy, which correspond to the stable symmetric tilt grain boundaries. The parameters for coincident site
lattice (CSL) are determined for those stable symmetric tilt grain boundaries. The grain boundary energy also
depends on the rotation axis, the grain boundary along [110] and [111] rotation axes has lower energy for those
high angle grain boundaries, especially the }>3(112) twin boundary. The work of separation indicates the twin
boundary plays a key role in the bonding strength and fracture toughness for the grain boundaries along [110] and
[111] rotation axes, while low angle grain boundary is more important for those along [100] rotation axis.
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