HEMZE: MEFE hFE RXF

2012 fF $42% %68 565-570

SCIENTIA SINICA Physica, Mechanica & Astronomica

EREELTH

phys.scichina.com O SCIENCE CHINA PRESS

Zrs3Cuyg7NipAlg s H2 ISR R F A AN B /1

F % FRATAT R

X B, AL, E

&R TR 2R R R 5 TR 2R, #& /R TR 150001
*[k & A\, E-mail: junshen@hit.edu.cn

Wk I 391: 2012-03-19; 45232 H 31: 2012-04-18; B 2% AR H 311: 2012-05-07

K H AR R4 0 B I H (S 51025415)

HE AR E—WRENToh HF ik, T ZrssCuig/NipAles AR R T 44, URE
X F R . B AL R TR B R XA & A AT, K IAZ A TR T B R DL
Al BT A E R RAE. X MR EMREREN S EAH TN, BT TABIKRE 2 FES H
A ERAF LN, REAEEREANRT. XMER TR, FH 24 RERELAE XN A £ 5

J1¥R%, NTHHE T & .
KHEiA
PACS: 61.43.Bn, 61.43.Fs, 71.15.Pd

doi: 10.1360/132012-291

KPR A < e TR 1 ST S R T B A
LR MBS VERE, W oA TR RE . WS PEREAN
il JE ek B AR O T S RAT O R AR AR A
By, AT EEE R AR & eI T a5 M DL
RPPEFIA L (R, H TR e T A
B ACKE S WIE, DR B AT T T A G A
PR 53, BRI HEAS 24 5 0 (s i) #5-m _=
=Y S SR AT 1 5 OR M R LI g . X
0T HER R IR AR S G AR I HE . Bl
WHFFERT SIS BRI AR, ORI (1 IE 4 R
W, BARAES & AR TRy, HRR I
IR REE, VRAFAEE T 7 A S, MR A

AR RTEH, 0%, F—HRELTHNF

(Short Range Order, SRO)FIH #2453 /3> (Medium Range
Order, MRO)™ "%, [i] i 33 P Bt AN i) JBE (1 J5 7 45 )
HEME, LRSS St R O AR <P B gk A R
T AN B 4 LA B FLS) W (1 Jok V4 085 A7 1) it 1 45 A4 1)

AR AU TR IR AR el R, B A X,
VBRI BB R AE T 10 MR, X
AR B AT £ B O & A A2 A vl DL 22 5t
WL BRI, W4 S T VA A T S A, DA R
L33y 77 5 R TR ) SR IEE, T LAk MGl R A ST R R
AL RAPERE R AR i & e 06 T 2K BB 4K .

H AT, VF2 228 R 0 130 1 A B 0 75 3ok

IR BB, FUKIT, %, ZrssCuig NipAl e R KR 7AiM LU S) 1 2 M BRIOBEST. R WY J3%% R3C, 2012, 42: 565-570
Wu C, Huang Y J, Shen J. Structure and dynamics of Zrs;Cu;s;Ni »Al;e3 supercooled liquid studied by computer simulation (in Chinese). Sci Sin-Phys

Mech Astron, 2012, 42: 565-570, doi: 10.1360/132012-291




%E:_"/wq—?‘ ZI‘53CU13‘7Ni12A116A3 H?@%{Z’Smﬁfét/{‘@ L)U)_'(?S)Jjj %‘]ﬁz)ﬁﬂ,‘]ﬁﬁ%

WEFTAE A A 4 1 R T 4522 6P BE BRI
Tk 4 W4y 15l 71 2% (Molecular Dynamics, MD)F¥]
Jrvk, XM R T M R E AR L B
Ko K AEdh G & &H 240, XaEmsr
B 2EIEAE R . AR R X A ) 8 5 R A
P 5 B 5 F 8l J) %4 (Ab Initio Molecular Dynamics,
AIMD) [f) J5 M2 3y v e B % v R B,
T S IR A R, AT &5 SR A) R AR
YERI g X B IE &t 2 s H T 0F R a5
SN Vo WA (1) S5 - S A8 LA K I, )y g 2 Joe.
AR AIMD J7 k5T R & G i v I 44
IO R - 25 48 AR ST SN A Zies;Cuyg 7N
Al B (HIFRN Zr53 G 4), XK Zr 354
T LA i (1 B R T i ) DA A S i b e, —
AR E SV I E S, Mhixa S A8 n
BB AE T, ISR 6 mm!™ ARSI E
S TR A T S AL A e
T Zrs;CuygsNippAlye s RV JE 1 45 LA K
15T ORI, B = h A

1 &%

SR B 5y Bl g S AR IR A R T
Z B FEE ) VASP (Vienna Ab initio Simulation Pack-
age)FE P SR B 76 i i 775 A K. Perdew-
Wang |~ UBE AN fEBERIE A A S &R T
GERYIT, BMA RS 200 R T SRS, R
FHIEMIZRLZE, 3 HJH Nosé Hast ks bl . Bl
HRRE )20 K3k 2 fs. 648 SE7E 2000 KR 4540 JF:
ST 30 ps. Z AV HEIE 800 K, ¥4 RIS BE AT 1
K T2 12 fs. 7F 800 K i, ¥ R G514 3000 20 LAk
RE AT 4. IR KT ZeS3 & A B A T,
(815 K), /NFIBRANLIRIE T (1141 K), AT HIIX
(I 1 ).

2 HERIMR
2.1 Zr53 TR IERE R K BK R

N TR I s AR R 2 TR R G R
AT 800 K HF Zr53 Ik vA 5 A (136} 43 A b 41
(Partial Pair Distribution Function, PPDF) g;(r) LA & fi
B {7 £ (Partial Coordination Number, PCN) N;; (i J& ¥

566

(a)
T

I Zr53 1

E

@

s

o

k=)

=

w

i L i L i 1 i 1
400 500 600 700 800
Temperature (K)
(b)
Zr53

o

£

[:1]

s

[=}

s T !

w T T,

" 1 " 1 L 1
1000 1050 1100 1150

Temperature (K)

1 Zrs5;Cuys,NipAle; EERE EH DSC (a)F1 DTA (b)
i 2%
Figure 1 The DSC (a) and DTA (b) curves for as-cast Zrs;Cu,g ;-
NijpAljes glass alloy.
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Table 1 The PPCNs for the Al atoms in Zr53 supercooled liquid at
800 K
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Figure 2 (Color online) The PPDFs of Zr53 supercooled liquid at 800 K.
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Figure 3 Distribution of the Voronoi polyhedra in Zr53 super-
cooled liquid at 800 K.
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Figure 4 The MSD curves for the dominant six types of Al-cen-
tered polyhedra in Zr53 supercooled liquid at 800 K.
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Figure 5 The scaled lifetime for the dominant six types of Al-cen-
tered polyhedra in Zr53 supercooled liquid at 800 K. Here the scaled
lifetime means the lifetime of the cluster divided by the average
lifetime for all the clusters in the liquid.
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Structure and dynamics of Zrs3;Cu;g7Nij>Alj63 supercooled
liquid studied by computer simulation

WU Chen, HUANG Yongliang & SHEN J un’

School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, China

In this work, ab initio molecular dynamics simulation has been implemented to study the atomic structure and
dynamics of Zrs;Cu,g7Ni|,Alj63 supercooled liquid. Through analyzing the partial pair distribution functions of Al, it
has been found that the atomic structure of this liquid could be represented by the Al-centered clusters. These clusters
consist of stable Kasper polyhedra and unstable polyhedra which can be regarded as distorted ones. Due to this
spatially heterogeneous stability of local structure, the supercooled liquid shows heterogeneous distribution of
dynamics in space, that is, some atoms move slower. This kind of slow atoms causes the dynamical slowing down,
and inhibits the nucleation in the supercooled liquids.

atomic structure of supercooled liquid, dynamics, ab initio molecular dynamics simulation
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