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Abstract: Eight kinds of high symmetry atomic stacking TiB, (0001) //TiB, (0001) interface models were
sifted and established by first-principles based on density-functional theory. The adhesion work of the interfaces
before and after rare earth Ce doping in Al-Ti-B master alloy, and the segregation enthalpy of Ce at the interfaces
and the adsorption energy on the TiB, (0001) surface were calculated. The effect of Ce on the TiB, interface
behavior was analyzed. The results show that after Ce doping, the adhesion worked of the interface formed by
center site stacking two surfaces with two titanium atoms as the terminal and the interface formed by stacking
surfaces with titanium atoms as the terminal and with boron atoms as the terminal decreased to promot the dispersed
distribution of TiB,. The segregation enthalpy of Ce at the interfaces was positive, indicating that Ce could not
spontaneously segregate to the interface. Ce had high adsorption energy on the TiB, (0001) surface and could inhibit
the stacking growth of TiB, on the surface.
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Table 1 Calculated equilibrium lattice constant, bulk modulus, shear modulus and elastic modulus of

TiB, and study results by others

mH a=b/nm ¢/nm B /GPa B /GPa FPERLE /GPa
e 0.303 5 0.322 2 243 258 571
SCRR[16] 0.302 8 0.322 2 253 260 580
SCRR17] 0.300 6 0.3211 259 269 599
SCRR[18] 0.301 5 0.322 2 245 — —
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Fig.1 Convergence trend of innermost atomic layer spacing change

rate with number of atomic layers of TiB, (0001) surface model
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Fig.2 Projection of TiB, (0001) //TiB2 (0001) interface on (0001) plane along vetical direction formed by eight kinds of

high symmetry atomic stacking methods
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Fig.3 Relation of adhesion work and equilibrium interface
distance of TiB, (0001) /TiB, (0001) interface formed by

eight kinds of high symmetry atomic stacking methods
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Fig.4 Adhesion work of relatively stable interface of TiB, (0001)//
TiB, (0001) before and after doping with Ce atoms
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Table 2 Segregation enthalpy of rare earth Ce in relatively
stable interface of TiB, (0001)//TiB, (0001)
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Table 3 Adsorption energy of rare earth Ce on
TiB, (0001) surface
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B, BEAS AT RL B LA C0001D) TR H%. 9 TiB, (0001) //
TiB, (0001) F- A Z5E T, T #l 6l TiB, 7E(0001)
T AR AR K, H2Y TiB, 78 (0001) [ _FJE J 5 i
J& « 186 4 e TiB, (0001) //TiB, (0001) F 1)/
KGR IEAE B R4l = A ZAER TR m g 2
5, TCVEXT O MU B S TiB, KR 24
FH T 2 38 oF W BT TiB, 2678 Sk 0kl TiB, 7F
(000D T A SREA K,
2.3 BEEBESH

Jey B AT 43 A PR B CELE) % 1 AN AH 28 i Bl
AR IR Y R —A HL T BT Tk 31 EL A A
T L - R ABE 25 L 2 40 BT i 1] FL 7 43 A R Ak 27 5
A w7 Y O T E— 2 W 5T TiB,
(0001) //TiB, (0001 ) & I Ak 4 ¥R a5 43 A LA K2 J5F [7]
B SRR I, X TiB, (0001) //TiB, (0001) 1 H i
TTCS FHifii LA & BBBS A 45 4% 44l i J5 19 5y 35k
HLfaf o3 A EAT T 5 S5 2R R 5 . IR S T
PIA Y KB4 M ik, TTCS Fim X ki ELF
HZR 0.5, B2 58 4 A HE 75010, BRI B 1Y
& JEERFRAE , TTCS S a1 9 M (4 8K R 7 Z BT B T
P4 Jm s o £ Ti—Ti #2478 46 B e TTCS
AR S ARSI AL ELF (E29°4 0.5 /Y
DA /)N, HLHL - 04 5 R B 1 L 4 ) B e s

-1.00
0.75
0.50

0.25

(ON®

0.00

B S RBZMIBEELTHE TICS RE BBBS REA BB SH
Fig.5 Electron localization function of TTCS interface (a—b) and BBBS interface (¢c—d) without (a, ¢) and with (b, d) Ce doping
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