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c11/GPa  c¢12/GPa  c44/GPa
Present 211.58 129.06 60.40
Expt [23] 199 137 116
Expt [24] 204.6 135.4 116.8
Cal. by Lu[29] 159.26 144.14 93.96
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FAF AL R R NT

_Ax
Cij = Cijoo T 1 X € B30, 3)

Fort e NBRIET L, cij 0o RN PAR NIAL G G 155
PEHHL, n AT AN NG F AL, FHES TR 2.
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BINEMZERA FEE P E Z ALK REAE A
[, AN FE B R ey EIS KT B S LA NiAl
A RAE, FEEFR 1T A SR A B 1R 45 R,
LR PR 2 R o A i 0 7 E WA 3 B PR
AL T I S PR T 9 AL TSRk BE. 3o, MR AR
P 2 fP R T BE K /DS, NF-Ni 85 (1) 2 T B A B oK

e I T AR T WA A B N T L, AT A AR %
T R B A R B v ) X — 5B TE ] 3 AR DA
BB IR, SR, 9K NF-Ni 3 5 2 o
KT NF-AL 8B 1, 33X 5 H 8 0 R 7 4104 5%,
{EH B RT3 i 455N, 5 NF-Al R 5
P co B RS AR AL 4 A0 S, % BH 9L 14k 1 g Bl
S AR 398 55 ks 25 K4 1R R A AR A8 it
7 2R R K

CLRIIEFUER B, AR 5 U G A
i EHHEVIRA P WG B, MR
WA, KRR Thi &5 B8R A B 5 VA DL R MR
GHE,

1
G= 5(011 — c12 + 3caa), (4)
1
B = 5(011 + 2012), (5)
9BG
- 3B+ G’ (6)

R2 NIAL e B R & (3) a2

s NF-Al NF-Ni
k5 -
Cij,00/GPa n/GPa AXo/nm Cij,00/GPa n/GPa Cij,00/NM
c11 279.647 —40.316 —1.003 282.673 —8.311 0.651
c12 194.672 —55.878 0.907 202.538 29.709 1.260
c44 87.618 —32.135 0.795 87.575 —13.008 0.867
5-0-006-6-00-0 ey
280 | O © 210 1O) O NF-Al
< [m] i ‘Q\@ O NF-Ni
& & ©-o-0-0
g O 200
] s 190 -
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1 2 3 4 5 6 7 1 2 3 4 5 6 7
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4 5 6
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(a) c11; (b) c12; (c) casa
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Horp T R T R BRI AG, L 40 FoRER
A3+ 1) (100) T AIEE, BT BTk gk EE B A
SRR, BT LA 0 T B R 20 S R RN £ L1
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T 1) P 9% /N 2 5 350 B2-N1AL 44 K 7o Jist o 4 {2k e
TG & EEER. K5 8RR XKL Y
MNETFIZI (L1 2, Las, Lz.a) B8 (2 28 Ak g 5
A 55 DR JHL P 0 ) P 1 s 22, 0 R B e e M R T
A A, e 34 32 B R THJZ R PR w22 BT SRR 1N, BE
ST R OR, 2T X 48 5170 H P o b 48] 9 Bl 2 dik
7N, XX M T i T D) 2l 2 AR R 55, 106 P
SO AR B 2 U6k 55, 5 T i YR T R TS
SEUR AL, AE X T RS P et T ) PR 22, ST
1.1608 nm A1 5.804 nm ¥ 5 (1) 2 THI &7 1] 1] P {22
(B /N P 0 S 1D (R) B 22, T 5 (a) T (c) BT,
BRIV R T Ve R P 30 i = TR ke e, e AT AR R T
AT BZRIRAS. TR SN 2.6118 nm F 78 A 26 1T
T 1) B s 22 15 0 AR Sz, P15 () BT, BRARYS T3
PR R T R RIFE R, R A T I RE. &
W72 & B ~H A 1.1608 nm (B 5 (a)) F15.804 nm
(B 5 (c)) MR H AL, 17 R ~F 42,6118 nm
R (K15 (b)) BRI ) B Ni 4Rk, i 5 RN
JE T4/ B BT, X AT DLRE: 75 ST AH [R] 15
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Wi ) £ B AT A
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(c)AX = 5.804 nm. HAEERSGR M (010) S s E, B <l FoR Ni 5T, 2 aEE <e” For Al

J& T
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Abstract

In this paper the molecular dynamics (MD) technique and the modified analytic embedded atom method (MAEAM)
are applied to study the influence of size and surface condition of the nanofilm on the elastic properties of B2-NiAl, The
elastic properties of the bulk NiAl alloy and the size dependence of the surface energy of nanofilms are first calculated.
It is found that the calculated results of the elastic properties are consistent with those from experiments and theories;
and the surface energy, which is barely influenced by the thickness, is controlled by the surface atomic composition.
On this basis, our investigations are mainly focused on the relationship between the elastic properties of nanofilms and
their thickness. The obtained results indicate that the elastic properties of the nanofilm may change exponentially with
the increasing thickness , which can also be regulated by the surface atomic composition. Furthermore, the inherent
mechanism of the thicknes and surface that affects this relationship is analyzed in detail, showing that the surface atomic
composition and the deviation of interplanar spacing in nanofims are two major factors for determining the thickness

dependence of the elastic properties. These are in good agreement with the previous theoretical and experimental studies.

Keywords: thickness, elastic properties, B2-NiAl nanofilm, simulation studies
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