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Fig.1 Crystal structure of TiC and VC (NaCl-type)
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Table 1 Calculation equilibrium lattice constants a (nm) of

Ti1xVxC (x=0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.75, 1) together

with available previous experimental and theoretical

date
Compounds Present Experiment/  Other theoretical

P work/nm nm works/nm
Tic 043304 04387 04332154,

' 0.43328%1 0.433118%

0.4161%3

[37] '

\Y/o 0.41562 0.417 0. 4104




* 3274 -

WA ERMES TR

0.434

a/nm

0430F

0.426 L

0.422 .

Lattice Constant

0.418
04 06 08 1.0
V Content, x

0.414

0.0 0.2

B2 TiV«C (x=0,0.1,0.2,0.3,04,05,0.75 1)
a2 B Ak
Fig.2 Variation of unit lattice parameters of (Ti1xVx)C

(x=0,0.1,0.2,0.3,0.4,0.5,0.75, 1)
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Table 2 Elastic properties (elastic constants, bulk modulus (B)
and shear modulus (G) of Ti1xVxC (x=0, 0.1, 0.2, 0.3,
0.4, 0.5, 0.75, 1) together with available previous
experimental and theoretical data for comparison

X C11 C]_z C44 B/GPa G/GPa
0 489.20 120.14 166.66 243.16 173.59
Expt.*! 500 113 175 242 182
Calc.™ 5047 1225 1715 249.9 178.8
0.1  509.72 131.84 189.40 257.80 189.21
02  528.17 136.85 187.84 267.29 190.96
0.3 58593 119.97 193.30 275.29 209.17
04  564.69 149.81 190.13 288.10 197.06
05  618.95 114.14 213.41 282.41 229.01
Calc.*?  629.6 116.0 254.7 287.2

0.75  616.07 137.12 196.49 296.77 213.68
Calc.*?  619.2 1125 2296 281.4

1 650.45 129.42 185.16 303.10 (3041°) 215.30
Calc.' 5782 1472 1763 290.9 215.5

MBIYIBR (G). XTI &BI& Yk, BIBE
(G) Lbik#it: (B) AT LK G- dth R AL A4 (¥ A 41
I, THEFTS TiosVosC BA BRI, 245K 5
BR[42] P RoE 45 S — 8. Wi nl AHEWT, BRI TH 5
JIEE ST Ti-V-C AR R % i B & ) 5. SCR[43]
PR AT DL 8y ) A S AR 2 L GIB SR A AL 1)
It . sk G/IB /T 0.57, NIMBLRIUNEIE; K2,
MEHNRIA M. TinVC 1 GB ZAH¥IKT 057,
BRI T, (HJ2 TigsVosC 1 G/IB Z fE 5%/ A 0.68,
HHa RN X5 SCHR[42] HI45 B —8. M) LLEf e
R ERAG A R R 256 715 P RE R B A AL AR R A T

5 46 45
700
#=Cyy * Cpp #*Cyy .

< 600F “B T 6 . .
o -
(O] ™
5 500F

=)
5
B 400
s
2300 o>

= .
W200f | _aud - 2 "

=
o
o

OTO 0.2 : 0.4 : 0.6 08 1.0
V Content, x
B3 TiVC (x=0,0.1,0.2,0.3,0.4,0.5,0.75, 1) [k 5
Cus Ci2y Casy HHER (B), BIUIEE (G) 5V EHE
2% &
Fig.3 Elastic stiffness coefficients, bulk modulus and shear

modulus of Ti1xVC (x=0, 0.1,0.2, 0.3, 0.4, 0.5, 0.75, 1)

B MR TiosVosC MEARE B
2.3 TiL,V,C HSEEDH

VAT B R AR 2R, IO R T R
T H &P B e S FERE, BRI R 7 2 m 45 E&
JIMIRRES . DA, MR BB AR B AR Ti VW C (x=0,
0.1,0.2,0.3,0.4,0.5,0.75, 1) 1, A&ALEAR EL ) 5 5
PEIRZ A2 R o

Kl 4 4 TiV,C (x=0,0.1,0.2,0.3,0.4,0.5,0.75, 1)
MAZE (DOS) Kl mER %, TiVC RIMLAE
PIHE KRR EI R A AR A, XU e 1#8
HA—ER k. RO ERN V & & HKE)]
T RIS A VRO A —1.200, —3.262, —3.877, —3.844,
-3.845, —4.711, -6.963, —4.4621 eV. MK L 73#T,
Ti VW C MIPOKREHBEERE V SRR INEA R T
B JE FEm AR R . R &= x=0.75 B, Tig2sVo75C
RIHEBARTOK RS . ToKBR ) = A2 B 5 38 1)
imAe R . NGB AT S, KRR, hE
VIFoRFIRE Jyhng, HAMfae . Tic rgk
RELRE AL T VC M9 KB Ae R, TEI T TiC ARE
R (6.8X107Q'm) T VC KHHE(6X107Q-m),

Tiy Vi C I KAER PN 2 N2RUE 2 8] ) DOS FEA
NE, LI CTRAERR" (pseudogap) ” IR, Hrb TigsVosC
(1 RE BRI XL BE , P LI P BB o 5T bR R
MR I AITE R

TiVC (B VC 48 oK REZLBE V25 & (11 iz
TEESE, VU SRR e MR 2 kg . B s
WAL, R &R T TOKRR LA B B pd
Hugzetk, HpLl x=05 i, B, GBIT
B R A0 4 )5 2 (R SR B, TiosVosC RN


http://baike.baidu.com/subview/4262691/4262691.htm
http://baike.baidu.com/subview/4262691/4262691.htm

11 88 PESLIEE: TinaVWC (x=0~1) BORFEVE PR TR 25— SR BT 5T

* 3275 -

x=0.75

-10 0 10
Energy/eV

4 TiyV,C (x=0,0.1,0.2,0.3,0.4, 0.5, 0.75 1) (¥ DOS
Fig.4 Density of states for Tii.x\VxC (x=0, 0.1, 0.2, 0.3, 0.4,
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First-Principles Study on the Elasticity of Ti,.,V,C (x=0~1) Materials

Pang Lijuan'?, Bai Chenguang®, Zhang Xuefeng? Lv Xuewei', Lu Yong®
(1. Chongging University, Chongging 400044, China)
(2. Panzhihua University, Panzhihua 617000, China)
(3. National Engineering Laboratory for Vacuum Metallurgy, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: The lattice constants, elastic properties and electronic density of Ti;«V«C (x=0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.75, 1) were calculated
using the first-principles method based on the density functional theory, and the calculated results were in good agreement with other
works. It is found that the lattice constant of Ti;«VxC gets smaller with the content of vanadium decreasing. And Tio5Vo5C shows the best
mechanical properties with bulk modulus 282.41 GPa, shear modulus 229.01 GPa and the ratio of G/B 0.68. It could be found that all of the
Ti1-xVxC is conductive, and there is hybridization effect for Ti1«V«C except VC, which results in the change of mechanical properties of
Ti1xV,C.
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