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MD
U= U- U, (1)
U , U,
| Uy
Finnis (EAM) :
Uo = Ux+ Up, (2)
s Utof Ri 5 UN B UP , N
Uv=-A(P) (F(P)= 0", (3)
P= D HR) (i 20), (4)
Ur= S X V(R) (i #0), (5)
d(r)= (r-d)°+ Br=d)7d (r <d),
(r) = (6)
(r)=0 , (r> d),
(a< d< J2a a )
Vir)= (r- c)z(co+ cir+ czrz) (r <c),} )
Vir)=10 (r> c),
c d, A, B co, c1, c2 [1]*

(2)~ (7 )
f= du/dr, (PU/dr?) =, ro
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, B
B = 1/(121r,)d* Up/ dr?e (8)
. dUVdr= (- AP = - 17240 V2 ) B (r), (9)
. PUvdrt= - 2240 D B (r) - 17240 Y, BY(r)), (10)
- Uy A = V”(r), (1)
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V1200 (— 17240 20 2B (r) = 17240 ' D2 8%(r) )+ V(r)), (12)
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N: ,8: LT j Ll osl= 2smO/ A N .
1(20) X , 0:
a N
a= N JH’+ K*+ L2/(2sin0) (14)
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Simulation and Study of the Modulus of Elasticity
of Nanocrystalline Materials

Sun Wei, Chang Ming, Yang Baohe
(Tianjin Institute of Science &Technology, Tianjin 300380, P R China)

Abstract: In this paper a molecular dynamics simulations for atomic structure of nanoaystals(1_3nm)
by which the lattice parameter of X ray diffraction are provided, cohesive energy and modulus of elas-
ticity were computed. The results show that the structure of grain and grain boundaries in the same in
both nanoarystal and coarse grain materials. The decrease of grain size and the increase volume frac-
tion of grain boundaries lead to a series of different features, the modulus of elasticity of nanocrys-
talline materias have been found to be much reduced.

Key words: molecular dynamics; nanocrystal; X ray; modulus of elastidty



