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Abstract :[Objective] The mechanical properties,electronic structure and thermophysical proper-
ties of 17 B2-CuREs were investigated to provide reference for the design and development of
materials. [Methods1The properties of energetics, elastic constants and electronic structures of
B2-CuRE(RE=Sc,Y.LaLu) were calculated by means of first-principles based on the density
function theory. [Results]The calculated lattice constants,formation enthalpies and elastic con-
stants were all in good agreement with the experimental data available. The high B/G ratios of
B2-CuRE indicated that B2-CuRE had ductility behaviors. [Conclusion]The calculation of elec
tronic structures can elucidate the bonding mechanism in B2-CuRE compounds. The B2-CuRE
has good ductility behaviors due to the high B/G ratios.
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, B2-CuRE 1 B2-CuRE
, 17 B2-CuRE Table 1 The calculated lattice constants and formation enthal-
. . pies(AH) of the B2-CuRE
’ B2 Lattice constants (A) A H (eV/atom)
. CuRE Exp. Exp. or
) B2-CuRE Present (REer;ﬁt)]ces Present Calphad
(RE=Sc.Y ) CuSc  3.2453  3.240  —0.286 (Rcf:ré;ct(ig?)ﬂ)
’ ° —0. 366
(References[ 33])
1 —0.216
(References[ 34 )
CuY 3.4842 3.477 —0. 259 ——
Cula 3.6604 - —0. 147 -
[18-19] . .
PAW o CuCe  3.6581 ——  —0.108 ——
VASP R CuPr  3.6238 - —0.128 ——
PW91[22’23] . CuNd 3.5953 —— —0.151 ——
CuP 3.5683 —— —0.175 ——
500 eV, Monkhorst- ‘u " 017
’ CuSm 3.5493 3.528 —0.203 -
Pack 2H 0.2 eV CuEu  3.5617  3.479  —0.235 ——
Methfessel-Paxton L2o o Cu,sSc, Y CuGd 3.5063 3.502 —0.243 —0.186
' ' . (References[ 35])
SV?LayRE S(RE:(:e’Prde’PmssmsGdyTvayv CuThb 3.4874 3.481 —0. 256 R
GosErs TmsLw ,Eu 2.Yb 2 o CuDy 3. 4699 3. 462 —0.270 (Rcfc?giiczcwis[)36])
’ —0.279
, Vinet [26] R (References[ 37])
. CuHo  3.4514  3.447  —0.280 (Rcf:ré;ii%gg])
(dB/dP )T, B2-CuRE _
: CuEr  3.4361  3.430  —0.290 (Referé)r‘lczez%SQJ)
AH(CuRE) = E,,(CuRE) — E ,(Cuw) — CuTm  3.4194  3.406  —0.300 —0.169
(References[40])
E o (RE), (D CuYb  3.4646  ——  —0.220 ——
s Eu (CuRE) ,E ( (Cw)  E o (RE) CuLu 3.3937 —— —0.315 ——
0 K B2-CuRE .Cu
. Cu.Ce Yb (FCO),Eu 2.2
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Fig. 1 The total and partial electronic density of states of B2-CuRE
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Table 2 The calculated values of elastic constants, bulk modulus B,shear modulus G, Young’s modulus E ,Poisson’s ratio v,anisotro-

py A and ratio of B/G

Ch Ci2 Cu B(GPa) G(GPa) E(GPa) v A B/G
CuSc 133.2 73.0 47.2 93.1 39.4 103. 6 0.314 1.568 2.361
CuY 116.5 49.2 34.8 71.7 34.3 88.8 0.293 1.035 2.087
Cul.a 77.9 42.6 21.9 54.4 20.1 53.7 0.335 1.241 2.705
CuCe 79.9 45.6 22.7 57.1 20. 3 54.5 0. 341 1. 322 2. 806
CuPr 84.1 46.9 24.9 59.3 22.2 59.1 0.334 1.343 2.676
CuNd 88. 6 47.9 27.1 61.5 24.1 64. 1 0.326 1. 331 2.548
CuPm 93.4 48.7 29.3 63.6 26.3 69. 3 0.318 1. 309 2.420
CuSm 97.9 49.1 31.1 65.3 28.2 74.0 0.311 1.272 2.314
CuEu 60. 5 26.9 21.5 38.1 19.5 49.9 0. 281 1.282 1. 954
CuGd 108. 3 50.1 34.3 69.5 32.1 83.5 0. 299 1. 180 2.162
CuTb 112.7 50.5 35.7 71.3 33.8 87.5 0. 295 1.147 2.109
CuDy 116. 8 51.1 36.9 73.1 35.3 91.1 0.292 1.126 2.071
CuHo 120. 4 51.7 38.3 74.6 36.7 94.5 0. 288 1.115 2.035
CuEr 123.4 52.5 39.2 76.1 37.6 96.9 0. 287 1.108 2.022
CuTm 125.7 53.1 10.3 77.2 38.6 99. 4 0. 286 1.109 2.001
CuYb 68. 2 29.2 25.3 42.2 22.8 57.9 0.271 1.298 1. 851
CuLu 130.0 55.4 41.1 80. 3 39.5 101. 8 0. 289 1.102 2.032

3 . B2 -CuRE
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B2- ,
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N A N ’
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