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Table 1 Related parameters of B2-AlDy

Parameter a/nm u/GPa o Cy;/GPa C1,/GPa (C4/GPa

Value 0.3579 41.928 0.233 78.28 57.73211 63.0611

#z 2 B2-AIDy {110} E LRI X EEREMZMNBE S
Table 2 Fitting parameters of {110} plane GSFE of B2-AlDy

Burgers vector u,/GPa /] ‘m? 44 4,
<100>{110} 32.238 1.2846 0.1416 0
<110>{110} 21.114  0.8413  1.4480 0
<111>{110} 48.215 2.0390 -2.435  -0.3965
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Table 3 Core parameters C,(n=1, 2, 3, 4) and core width & with
the Burgers vector 5=<100> and b=<110> on {110}
plane of AIDy

Burgers vector AIDy C, C; Cy &(b)
0° 1.172 0.214 0.052 0.052 0.882
<100>{110} 54.7° 1.190 0.193  0.043 0.020 1.258

90° 1.192 0.189 0.042 0.0197 1.410

0° 0.077 0.032 -0.0090 0.003 0.854
<110>{110} 35.3° -0.194 0.021 -0.0067 0.0029 1.038
90° -0.535 0.075 -0.015 0.0028 1.313
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Table 4 Core parameters C,(n=1, 2, 3, 4), sharp-factor |S| and

dissociated width d.q with the Burgers vector b=<111>

on {110} plane of AIDy

AlDy 0° 35.3° 54.7° 90°
C -0.1635 -0.1188 -0.096 -0.083
G -0.3319 -0.2239 -0.320 -0.318
Cs 0.056 0.048 0.045 0.043
Cy 0.035 0.032 0.300 0.029

deq(D) 1.381 1.592 1.785 1.967
S| 0.1098 0.0634 0.0422 0.0304
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along the <100>direction on {110} plane
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Table 5 Peierls barriers and Peierls stress for various dislocations of the <100>{110} direction in B2-structure AIDy

D;fllg"l‘;jz“)’“ En/X 107" Jonm’ EJ/X10"Jnm”  E/X10" Jnm’ om(1) oe(i) a(u)
0 0.3262 0.9406 0.6144 0.0220 0.0620 0.0400
54.7 0.0347 0.1111 0.0764 2.30%1073 7.38%107 5.08x107
90 0.0115 0.0340 0.0225 7.67x10™ 2.25%107 1.49x107
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Table 6 Peierls barriers and Peierls stress for various dislocations of the <110>{110} direction in B2-structure AIDy

D;fllg"gz“)’“ En/X 10" Jnm™"  EJ/X10"°Jnm? E/X 10" Jnm™ ou(tl) oe(it) (i)
0 0.0285 0.1416 0.1130 2.68x107 1.33x107 1.06x107
35.3 0.0123 0.0623 0.0500 1.15x107 5.85x107 4.69x107
90 0.0028 0.0125 0.0097 2.66x10™ 1.18x107 9.12x10™
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Table 7 Peierls barriers and Peierls stress for various dislocations of the <111>{110} direction in B2-structure AlDy

Dislocation

angle En/ X107 Jam™  E/X10"°Jnm"  E/X10"° J-nm™ om(zt) LX) )
0° 0.0317 0.1715 0.1397 1.30x107 7.03x107 5.72x107
35.3° 0.0042 0.0226 0.0183 1.74x10™ 9.24x10™* 7.51x10™
54.7° 0.0170 0.1282 0.1112 6.95x10™* 5.25%107 4.56x107
90° 1.26x10™* 3.04x10™ 43x10™ 5.51x10® 1.25%x107 1.76x107
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< 010} 7~ ~ P Y 0.15K A i
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Fig.6 Total energy (Peierls barrier) as a function of dislocation position in B2-structure AIDy; the Burgers vector:

(a) <100>{110}, (b) <110>{110}, and (c) <111>{110}
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Dislocation Properties of B2-AlDy Intermetallics Compound

Li Shaorong'~, Wang Chengyue', Li Shugang®, Xia Zhiguang', Zhao Pengxiang’, Kong Xiangguo®,
Lin Haifei?, Yan Min?
(1. College of Science, Xi’an University of Science and Technology, Xi’an 710054, China)
(2. College of Safety Science and Engineering, Xi’an University of Science and Technology, Xi’an 710054, China)

Abstract: Dislocation properties of {110} in B2-structure AlDy intermetallic compound were studied by truncation approximation. The
results show that when the Burgess vector is <110>, the core width of the screw, edge and mixed dislocation should be smaller than that of
<100> direction. Their corresponding unstable stacking fault energy has the relationship that y,s<110> is greater than y,,<001>. It can be
seen that the unstable stacking fault energy is one of the important factors affecting the dislocation properties of intermetallic compounds
with B2 structure. The slip system of B2-AIDy is <111>{110}; except for the dislocation with a dislocation angle of 54.7°, all the elastic
strain energy of other dislocation angles is greater than the misfit energy, and their phases are always opposite in the same period. When the
dislocation angle is 54.7°, the misfit energy is greater than the elastic strain energy, and both of them have the same phase when in the same
period. In general, for the <100>, <110> and <111> dislocation on {110} plane of B2-AIDy, with the reduction of dislocation angle (except
for the 54.7° dislocation angle of <111> direction), the total energy and the corresponding stress increase in turn.
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