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Fig.1 The atomic model of crystal Mo
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Fig.2 Relaxing result with an edge dislocation in the center of

the block at 50 K
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Fig.3 Dislocation velocity of the steady motion as a function
of the abrupt shear strain at 50 K. The relation of Bvgy = Fa

with B v 10~4 Pa-s is shown by the oblique solid line
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Fig.4 Distribution of strain field around the dislocation core

at three velocities under 4.3% load

VeV R, BENARIAE b RO A, I A
A SEE A A

B 5 BIRTALE 0.16%p, 4% BT T HEsh R H
B(T) FRERIRFR, Horp 4 B SOk [5) Rl s
FLHIE 1 SE I B 0 LR FTDLE AR SC i R 5
SRASCHR [5] BOAS I 2 SR R 4 1) SE 0 25 SRR T4
T U5 B O R AT R — B, IE A A OB 25 SR
IEHPE. A28 R W R T BUR 5% W I HE 3 R Bk

RA Bvg=Fa, Hf a BRIAKKE, FERH, v
RN, B3 FHRENRER Bog = Fa(fE
50K B B ~10~*Pa-s). W] b, {X% & H T 75
Wi § 2% R X Bug = Fa RSB B 7 4B F R Ar 6
RS REIRTR, BN VER T B %A B
ZIEmH . B 5 FEBREMRN S (0.16%u)
ERTF, B(T) MAELRTENS (4%u) 1EHTH
Rk, X FEWIE KT R sh R A .

1.6 T
L6
L4} (b)
Laf= g
212
s ges o '
X 0.6 ost !
= Hor o5 10 01 Y e
& T /
¥ 08fF —o——0 .
{ ]
06 .A— 0.16% 1+
.__./ —o— 4(%“
0‘4 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0
T/0p

B 5 AREBH TRHERESRBARBEN SRR, BHRREUE—1,
Op A Mo HIfEFEIREE (400 K). B £ 3HR [5] # Mo il
5 SR G 00 S BRI I R

Fig.5 Temperature dependence of drag coefficient for edge
dislocation at the abrupt shear strain 0.16%u and 4%pu.
Normalized drag coefficient is plotted against normalized

temperature. 0p is Debye temperature(400 K). The inset plot
is from Ref.[5] which compares simulation results of Mo with

experimental results of Cu
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DYNAMICS CHARACTERISTICS OF EDGE DISLOCATION IN METAL Mo
BY MOLECULAR DYNAMICS

Wan Qiang!)  Tian Xiaogeng Shen Yapeng
(The Key Laboratory of Mechanical Structural Strength & Vibration, School of Aeronautics & Aerospace,
Xi’an Jiaotong University, Xi’an 710049, China)

Abstract The dynamics characteristics of edge dislocation in Mo metals are simulated by molecular dynamics
(MD) method through inserting two (211) hemi-atom planes along the [111]-orientation. By the embedded atom
method (EAM), the edge dislocation velocity is simulated at low temperature under different abrupt shear stress
and at the same share stress under different temperature. Results show that at low temperature, there are three
wave velocities in Mo. A stationary dislocation can surmount the transverse wave velocity; the dislocation can
surmount the transverse wave velocity and then drop below the transverse wave velocity until running out of the
simulation unit under higher abrupt shear stress (4.3%u); the dislocation velocity has a discontinuity between
the transverse wave velocity and lognitudinal wave velocity with the increasing loading. Under the same loading
with different temperature, the dislocation velocity decreases with the enhancing temperature, namely the drag
coefficient B(T') increases with the enhancing temperature. The B(T') changes to flat with the increasing shear

stress.
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