H21% A m mOE ¥ OB ¥ W) Vol. 21.No. 4
2007 4F 12 H CHINESE JOURNAL OF HIGH PRESSURE PHYSICS Dec. ,2007

XEHS:.1000-5773(2007)04-0433-06

S EAR TN S TR AL

EHMA AXE RO R BN EHER?
(L. T BT 9 e 3 A 4 FAE 5 0T b i e A B S 4 SR M B 56 =, DU I 4 BH 621900
2. E L K2 AR 12 SR TR B, Lt 100083)

WE A2 THANFTEBEUTET AR FEMEEGT , ERKTHEHET(HES
ST EM a BN A EHEMe ) MBS KA KN HENREFH(EAM), ¥ & % &
By R <t % 28.7 nmX22.9 nmX22.9 nm, BB FH A 1.28X10° A, BT #EFH —NET s EE
M b ENER R AR EESE, BT W2 &% N100]&m, B FALE NELE,
Br TSR FHENF T ELERRAMEN A CER S . g 2R E0IL)E LHREFZE
W (100) ff 1 B9 JE 48, fE {011} T4 b R E N AL B H @ K B A0} @ kR FIHE0-11) & i
W%, Tl bec BME hep MM AL, FHAABREEABAASH FR WA T 1P
AT 01D A (0-1D & k.

KER AT EFR ;TN F
FESZ#ES.0521. 23 XHERERIRAS . A

1 51 §

VFZ M BHE SRS R T S R RS AHAE T I A S R R T A IS RS . M
B S5 R AS AL T BB R PR Tt Bl 2 AR AR AL . R Mk b TR B A5 T A T R L R M ER b O (A
1) PR AZ R T 25 20 1) F2 Ak 2 A » O 1 S 56 F 5% 3% BH M A% 1) = SR R R R L A& 20 L B
Fo T O LR A AR L T I R R AR T R s R R ) B AR ST T B o FH A AR B R S R B HE S R e AH B TH
ST SR v AH . X A 5 ) A A ) A 9 A E SRS B RO B | Ml sk A 3 A T THT — L2 B S
W, Z B AT 2 6.

R B o AR AR SR i o B B A T UR A AR R T BER A Y A vhl PR AR ST A Y
PSR . D) BN ER a>e WA IR I 44 10 = R A2 Z — i Minshall %5/ 78 1955 4F 1
Jedf T B S Bancraft S50 05 H 2k rp ARG 7.5 B S AR B HE 5 R AR AR B I BN F1 2908 13 GPa, I H
25 W T Bk by U R 45 Hugoniot Bk, 25 AT wh i A AE VEAT T 2 A BFSE . 158 T K
BT B A AR Kadau 257 F 2002 4E7E Science bk R T —Fa & TRk vhds AHAZ (19 S0,
i F 23 30 J1 S B 58 1 B R A o 0 0 4R 4% 10 R R AR S B LAS Y Hugoniot M4k 5 5250 {E
W) G ARG AEREA R R I T B 254 A AR R A — AR B . 7E 2005 4FEA X AE Phy. Rev. B |45
W E VRN o1 s AP A R AR T b R AR A (L 7 S RO T 1 0 B O EL R
TIEACHIAE . B X 22 SR 4 T Bh SRS R i — 2P R T A AE b o N 2R AR A R A A
{H X TRAE vh s 28 T AR AZ i 72, Kadau 88 N8 23+ 3 0 = BERLEE JROF A 46 i i i ilie .

« WFEBE: 2007-03-21 ;8@ HHEY: 2007-04-26
BeDH: HKXAAR=E S NSAF B & H 4 & L0 H (10476027) 5 v B T8 9 30 5% Be BF 5 5 R 3 4
(20050105 ;973 i H (2005¢b221500)
fEE B A AR A982—), 5 WL AE , FEAFERPRAE S VA RN T ARAEBFSE. E-mail: xinlincui@163. com
BIWAES . WL 1963—), 5 WF5T b AR 0, BN G S MR RRE 5 124 85T, E-mail : honglianghe@263. net



434 = H L7 i 2 Eild %21 %

(A FR AS L] — 2 AT e AR 8, Wang S50 Y 19 X3 42 W ISORS 4t 25 #4 9% 3% (Extended
X-Ray Absorption Fine Structure, EXAFS) gt T 8k 78 &5 & T 7] B8 #9 AH AZ ALl o {5 2 Al (9 357 18 J2& £ X
BRAE R R T I SE B0 45 5 . 2005 4F Hawreliak 25 R A A9 X548 7 iR 0F 58 1 500 4 7 o o D Jn 2%
ZAFT AT S 3 A 1 BRAE i BN B AR A S AL AR X T BRTE b e 2 & TR AR AR 1Y
S AL I B LA B AHAS HLARIATS 9K Bl = 52 & (0 D TR k0 e i AR Z DL RIATI AR 5 IR AR BIE5E

A W N AR A 1F T Ak A AR A e AR AE B AP [ A A AT A S8 B A A b ) B T PN g S g L 4%
AFZS GIOWE 38 P R TR X 1) T AR ot AT = 5 LB L TE vk T i AR S 110 3 25 i A R 3 X A it rh 3
BA T A IR ) 2 b AR I vp (] P AR OR R T R KA IR AT R EOR Y K R o 1 3 ) S O A AT
GEMRE B AR T W7 24 AH DG B SRR AR Tz N FE T BT DA AN TR s 20 4 P R B A DT
8N B O i AR R L 30 3 X S A R T INORE N A Ak B RS AR A Y T b UE 258 B A R N IR Y S R 1 AR L DA L
R il P A TR i sh St R

A AR AL 53 7 8y # L  J7 vk S WESE T B AR AR oh i O B A F T AR AR A R R AT TR
M bee Z5H4 2 hep Z5 44 I AR , XoF 8k 10 b i AR AE HLARTHEAT T A0 BURDY 4878 1 BRTE vhli O8RS 1 T 45
AR AR 1) 2l 25 SO AL 72

2 WWFE

TERRTE A, % H Voter Chent ™ # i1 1) EAMUS I3 HISE HMEC 253 T KiIE, EAM #A
A A ZR 1) BE TR A B X B A B R A

Ew=,00r;)+ > F (o) (1
G WU T E M R Z R B A R S IR AR RTE R AR E TR
Ji 7 A ) HL T pRER
BRI Y 2y = =S AR 20 50 5 [100], L0101, LOOT T &k el , it 5 4 8l = T 1] 30 4 b g — 4>
1z B FE ) T LA AR Ok 7 AR ety A L 8 R T 2E Y B RE T DAAR BN [R) A s IR AR ). bk
W iT o J5 )AL 1% 55 3% ZEAE R SE S T XS AR A LAY 5 — NI B8 A i L TE y e J7 1) bR TR i
FLRAF, LD/ R TR B 45 R 52, PR R AR R B RSE R 28,7 nm X 22,9 nm X 22. 9 nm, 41
BIETFHCN 1.28X10° A4, EHFE PR KW BCY 1 fs, SAEBIA R 6 ps, B
H FIF KR LZ-parallel MD #2551 Tl f8 ok 72+ 20 50 8, v LUK B R G0 2 46 T Bl &= 1Y
WIR IR BN 0 K,

3 ITESERMITR

3.1 HEWHE
AEREITH R AT, 5 e K A B R 0 2 1
B T AL 3K G 75 5 9 7 0 L SY L A 3 A . e e e
G BB — A 4 2 9 2 i R T Closed-packed
TR BT T 15 A B A O P B X A AT AR R o .
A BT TR B AR R T R e RORBR A S AT ANIPAN

JEF T T i Ak g R 5 O X 0 BT £
A FRAT AT LAt K A 5 0 HH R 1 T R kAR
S5 R AR 1 S 5 O BT R R AR 25 R R AR AL 5
FLYCKT e A 45 K A 78 B9 D, PR 36 e A8 1) 53 A1 o KK

0.15 0.20 ().I25 0.30 0.:35 040 045 0.50

Sk — A A% 18] 23 A B BCRT AR AR b o S A
SRR — L8 AR B (B 1)Ll o X e B AR 4

HESEF It AR MBS FA AR it DL R AT 32 B o Fig. 1

B 1

r/(nm)

7 [6) 45 ¥4 9 A58 18] 93 A B K

Radial distribution function of different structures



55 4 0 BEHTMRAE - Bk B o i AR R AL B9 0 T 3 1SR RS 435

i Dl AR B DR B AR 1) A pR R 1 P DR
T-AE A A AL R N bee 2546 51 35 HE S5 #4 Y
AHZE 5 E— 25 B 40 BT L2 B4 g A AR X
BT B CEL 2) o DR 1 HE B 5 51 1
A LLE AR IR hep Z5 44 ) ABABAB M %
FF31.
3.2 tHTHH

FTFTHAEEE T H bee Z5# 3] hep 45
B A5 AT RERY A AZ L] TR AL Fig. 2 The enlarged picture of the phase transformation zone
Wl KA A = F, HLE — & H Mao
EUVAE 1967 4R X ST AT ST ST bee M hep S5 44 8k 10 S S i 5 R 1 10 06 R I 0L b AR H A AR
B 53 R 2L 2 25 — 2B J2 bee S5 4 19 (100 & i) Bl i 455 AT COT-1) i 1) g oz A, {8 (011} 1T 5% Ak Ry I X 1 B
B HETE 55 SR AE (01 i b A SR TV CO-11) A 1] 5 B8 L S8 LR bee B hep WY Z5 MR AE . BT 24 19 HL
il 215 F Burgers %72 78 1934 4F H X S 2 A7 53 0IF 5 85 1) 150 18 0 K 4 1 1) O 058 Bk 22 R LR = 38
AHAZ ML A 20 — 2 e (112 1 _E A SR 32 B -11-10) 5 1) 09 85 U1 RE (1-1-2) f 1) B 32 B R 45 . 55 41
BV FH 8 RS 55 TR 2 57, (011 ) 11 5% 1k B IE 7S A T8 2 HE 1T s 28 — A0 R WL — B9 58 =28, bk, AL
il = A& H Burgers 5875 $2& (4 L 8 AR AR AL 43y =25 58 — LRI i 58 — 2, A8 BY D) AR
45 5 T Rl B YN A T — A P S fee G5 R AR S At AE (011 ) i B C01-10) &
] () 3 8% R R RS 1 fee G5 HE AL hep 2548 . W) T 57 10195 R AL, BLIED =38 T — A A R A L 48
Hi 1 bee Z5H9 B Se i Ak R T VAR 1 fec 540, B G E— 2 AR 5546 R hep 254 . Wang %5 48 H A4 3
WA ML = 545 A BE R e ARG Ak 5 B, [Rl i3l 3 ) EXAFS Jr i A8 210 o/a W08 19 F 5, 38 H 78 A
R o/a WAEAEH HE T fec 454,15 hep G519 ¢/a 22BERCK, T IMEWT UL = E4F & s IR T
Bl bee 255 hep S5 A MAS b AR . AR FE B2 o o N B A E R A A HLRI T BE S e N —FE LM
AR HLH P REA BT IS . 7E o BB AR vhi 7 A B 0L 7 R B I AR TR S TR K — 2 R
AR RN R F T HES B BRI bee 8547460 hep S5 49, AH AR o B2 3R 5 K18, A8 JLE RPE (]
DU SE B T o T E e TR A A R i 32 B 1 T ) 02 2 18 3 T i 2 — A ST A R AH AR S R T Y
I R] L e ot 308 o0 26 R A i T A B T L T HE A 114 O 5 el D R — A N AR R AR T AT
eIl . Hawreliak 561 AL X 2607 56 HAR B 58 T 2R AE vh i i n 28 2% 040 B AR A AL by abt 40 1B
W AE vh s BB AR TR M AR AE AL . A A ek AR A 1F R B A AR AL AT RE 5 ML — LA
oL, FURES — 25 FUE WY (1000 & ) B4 K 46 5 1 35 A Y CO-11) b i) 14 o7 ol s 585 = 2 W) WL o) — J ¥ A I Bt
Hawreliak %817 SR FH RO XG5 AT S H2 AR R 58 1 4 A8 i o e I 480 4% 44 8 4R AR AL L2 4k 1) o
i A (4 B AT A FRATE AR Bt /0 4 1T ) IR A AR L v 3 S 1T 5 N 2T ) Y 6 R A B — 2D IR

AT 5 7 3h J1 2F AL J5 1 S B T 4 A P o O8R5 4 T B IR 1Y bee S50 B hep 2549 19 #H AR
SO T B s i £ a0 T R0 A5 TR N Rl Ry 1 B o = 0 VR B s AP e s R 1)
JEF AT G5 I ool B BT B L 0 g 5 B DR L UL AR B 4 AR L I E R T RO W RS AR L oy
BT D7 &5 44 A2 A 1 5, 45 31 b o A AR BIL A

FEREAD R 2 B, 24 o D 28 7 1) Y (100 it 1) BsF D 10 0 A% Ut B 7 5 s o 28 0 1) AT Y
O1TD FCO-11) 1 b AEFAY 4 A {011 ) 18 _F I3 A B . SRS 2 oo A0 A ML 4> PB4
— B J& (011 FC0-11) T I 9 J51 32 BT [ 100 ] &b [] 14 FE 46, Jit [ 1) B 3 A8 S, i A2 [0 1-1 1 1) b 345
Z P B ) (04 B B A & AR AR, G R 46 bee 4544 19 (011) ATCO-11) P A~ T A8 B 1E 7S f T2 1Y)
B HETE 5 55 AR AR (OL D) MNC0-11) T F 543 S Lo-11 PRILO1 1 ] &bl i ¥ &% L ¥ 6 1 9 58 B 1 G L il
S HEE BT AR IR hep 25199 ABABAB HEBRF 51 L 5E B bee 85493 hep Z5 0 B9 HIAE .

Xt G5 1 SR HEAT A8 B L A9 2 A I 2 0 SR 07 B B 3 R A e I R 21 GPa B B i) 43 1 A




136 = H L7 i 2 Eild %21 %

0.3.4.5 ps AT Z] 011 11 - 5 J5 57 B P Ig
&, 5 7R 78 opdi T BVE T S B BT Y bee 2514 2| : Shock direction
hep 4546 AH 22 1) 2l 25 100 3 #2130 o o8 D8 28 5%
PR AR AEALE . 35 g S D A A R S AR Ak AT
PIAS B 76 AH AE AL v R 52 210 09 46 FRL AR O
B 4 2T 3 fET 5 LLRJRF 2 fJEF 7 Z[H
B RE I ] A8 A M £2 L R 3 R 5 R E &R
C100] @b, JiF 2 MR 7 MLy [0-11 ] Fh 1 .
TE 2ps 2o A7 W I fige , o i P A% B st 7 3 FEL 5~ 5 B
FERY LB KL LA LUE HH T 32 2 op s g iy 4
L RFAELL00] Fh i 32 B 46, i+ 3 FlEF 5 2
[ A BE B3 75 2 ps 26 A5 32 3 R 4 i B AR g, 7
2.7 psAEL AT, Z 5 B W UNE 4L & F

Ji -7 1 A% B B AN B T R Y, Ul B R I AR T (d) 5.0 ps
FEL100 ] 0] 52 2 1 1 46 107 it 4 B 5 A2 0, i Jt s abb R 21 GPa B (011
2 Mg 7 Z ) AR B e )55 T iR i A% Z 1 JF I AR B 220 1 T b B

B DT I 9 B DR 0 L P ZELO-10] Oty Ross b s Wit WY e 45 40 51
in A Z BIRLH , FE 2.7 ps A G X — hep %5 #4942 HL D

21 JFF5E BT R 2R HIL E/‘J/;@*}/F , 5T bee G5 Y Fig. 3 The snapshots of the (011) plane at
CO11) T 32 51 FE 5 56 Al T 1E 5 9000 % HE . 7 a pressure of 21 GPa

2.7 psZIG IR FI R K 3 in, Balf+5 (The traces of the atoms show
W@E?ﬁ%lﬁéﬂ?lﬁ] BB — 29 (011) T 713—:\{;':33&[3,‘] the phase transformation mechanism

from the bec to hep structure)

FEFIT AR T2 0 50 TF B 38 [0-1 1) 1 2 5

TR B9 011 T 25 H B — M A B RS L 5 — 2 1

BT 8 BRI T T 1 MET 2 ERBEHT o6
) T 5 R U A U2 I 5 R A 88 J S— _ e
TAEL R Tl R R e R R ks \
SR YT 8§ WA FR T 1.2.4 4RI =
BB P I DT I 0 BE R A B T 5% — AR ik
BT IR G T B — R RS — 5
SRS, 5E R T M bee Z5HIF] hep SO, omf

0.52F | —

Distance/(nm)

0.48[

X SR v AR AR A T AR A S R T S e WS W
TEh PO 5 il T 52 3 s B 7 Y : 3 : + t .

YERI M4 s 8L 3, SRR B R RS, X T Time/(ps)

PR ST T S5 AT T . {011 ) T2 5 % HE T, 7E X B4 ek b A I [ 1007 54 1

T A T A R R R AR, T R A S E CO-11 7 i £ T A JE B 135 172 fl 2

{011} i L # o DR 22 A i A O DA (01 1 ) T (d, FARBET 3 HEF 5 WH .

2B EAR  AAk ()R AR A8 Al T S {011 ) T A d, FARET 2 MR 7 B8 )

A HIEANIE RGO E F R g 38 Fig.4 The distance between two atoms along

AE B S AR IR S s e 2 58 UM 722 3o 7 3k 3 A AR AZ Bl the [100] and [0-11] direction

I {1 ) B AL B under shock loading,respectively

ST 3o R 7 B T L A TR U R T 5 2 (dy shows the distance between the atom 3 and atom 5,
1026 2, MR 1 TR 0 20 2 FE S B B L RS A T d, shows the distance between the atom 2 and atom 7)
B BE 24 el P 28 75 160 5 100 8k 1) B o 75 T 45 [ B, b i 07 A 14 e RO 3 7 L100 ] & 1] o MWL T3 27



55 4 0 BEHTMRAE - Bk B o i AR R AL B9 0 T 3 1SR RS 437

Bk BEE A (011D FNC0-11) 1] e 25 5 9 1 46 B AE 75 A % %6 HE T, 0 FEAR 04 4 A (011 ) 1 D) B 5 0 e 4
JIT LAAE TR 40 B B A (011 FC0-11) 19 R 46 B IE 7S FA % HE T, 76 82 T ok 1958 — 20 vl A X A T
LM RS . Gt AR AR AL S BT AR v BN 2 ) i (100 ] ) i U S5 2 Oy ) oE AT R (011D AR
O-1D T BB T %,

X EE ARG 28 B8 1 0% = Fof A A8 AL A AR, R AT ASE HUL A5 30 0% b o I 2 % 1 R R AR ZZ HLRT 5 Mao
SRV AR AR DL — AR AL, FUR SR — 2B b FUR R 4 A LA Lk S Hawreliak 555 19 J5 A7
X S LRAT G 45 T AR B FRATT A IE SR A AR A T op i A AR 0 Sh A SO S B, O ELES B T RS T S b o
HITMPIKR,

4 4 &

R 03180 1 2 BN 75 1 WIS T A el PO B AR R B Bk el R0 S 7 S5 R BN A RS 1
R A b P R 0 BT B B D i 0 SR AT T AR R X AR A T g S S X g S T B
B BT BR B vhi AR R B0 S S OUE R L dE s TR A bl AR ML 5 R RO AR R HL A LS P D 1 e
JEAE {011} T b B JEF- U7 <100 ) i ] B 457, {011} 181 A B AE 7S A JE 6 HE T 98 5 & A6 {011 ) Tl b st 1
I CO-11) iy ] B9 93 4%, 5E MU bee G5FF hep A5 RARAS  [A] & BT A% ) = (011D M CO-11) T , 3 5
AR S BIL T A 1 3 AR T o A 1 SR

SRR AR A BRI 5 B T LRI ST T 5 AR AE B AT S o R b SR R R B

References:

[1] Erskine D J,Nellis W J. Shock-Induced Martensitic Phase Transformation of Oriented Graphite to Diamond [ ] ].
Nature,1991,349:317-319.
[2] Dubrovinsky L S,Saxena S K,Lazor P,et al. Experimental and Theoretical Identification of a New High-Pressure
Phase of Silica [J]. Nature,1997.388:362-365.
[3] Brich F. Elasticity and Constitution of the Earth’s Interior [J]. ] Geophys Res,1952,57:227-236.
[4] Jephcoat A,Olson P.Is the Inner Core of the Earth Pure Iron [J]. Nature,1987,325:332-335.
[5] Minshall S. Properties of Elastic and Plastic Waves Determined by Pin Contactors and Crystals [J]. J Appl Phys,
1955,26:463-469.
[6] Bancroft D,Peterson E L, Minshall S. Polymorphism of Iron at High Pressure [J]. ] Appl Phys,1956,27.:291-298.
[7] Yaakobi B,Boehly T R, Meyerhofer D D, et al. EXAFS Measurement of Iron bce-to-hep Phase Transformation in
Nanosecond-Laser Shocks [J]. Phys Rev Lett,2005,95:075501-1-4.,
[8] Boettger ] C, Wallace D C. Metastability and Dynamics of the Shock-Induced Phase Transition in Iron [J]. Phys
Rev B,1997,55:2840-2849.
[9] Kadau K,Germann T C,Lomdahl P S, et al. Microscopic View of Structural Phase Transitions Induced by Shock
Waves [J]. Science,2002,296:1681-1684.
[10] Kadau K,Germann T C,Lomdahl P S,et al. Atomistic Simulations of Shock-Induced Transformations and Their
Orientation Dependence in bee Fe Single Crystal [J]. Phys Rev B,2005,72:064120-1-14.
[11] Kadau K,Germann T C,Lomdahl P S,et al. Shock Waves in Polycrystalline Iron [J]. Phys Rev Lett,2007,98:135701-1-4.
[12] Bassett W A,Huang E. Mechanism of the Body-Centered Cubic-Hexagonal Close-Packed Phase Transformation in
Iron [J]. Science,1987,248:780-783.
[13] Kalantar D H,Belak J F,Collins G W, et al. Direct Observation of a—>e Transition in Shock-Compressed Iron via
Nanosecond X-Ray Diffraction [J]. Phys Rev Lett,2005,95:075502-1-4.
[14] Wang F M, Ingalls R. Iron bee-hep Transition: Local Structure from X-Ray-Absorption Fine Structure [ J]. Phys
Rev B,1998,57:5647-5654.
[15] Hawreliak J, Colvin J D, Eggert J H, et al. Analysis of the X-Ray Diffraction Single for the a—>¢ Transition in



438

DS /B S ¢ %21 %

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Shock-Compressed Iron:Simulation and Experiment [J]. Phys Rev B,2006,74:184107-1-16.

Luo J,Zhu W J,Lin L B,et al. Molecular Dynamics Simulation of Void Growth in Single Crystal Copper under Uni-
axial Impacting [J]. Acta Physica Sinica,2005,54:2791-2798. (in Chinese)

BOE LSO IR . B RRTE SIS T = W K T3 R [T M 244 2005, 54:2791-
2798.

Harrison R J, Voter A F,Chen S P. Embedded Atom Potential For bee Iron [ A]//Vitek V,Srolovitz D J. Atomis-
tic Simulation of Materials:Beyond Pair Potentials [ C]. New York:Plenum,1989:219-222.

Daw M S,Baskes M 1. Semiempirical, Quantum Mechanical Calculation of Hydrogen Embrittlement in Metals [J].
Phys Rev Lett,1983,50:1285-1288.

Baskes M 1. Modified Embedded-Atom Potentials for Cubic Materials and Impurities [ J]. Phys Rev B,1992.46:
2727-2742.

Honeycutt ] D, Andersen H C. Molecular Dynamics Study of Melting and Freezing of Small Lennard-Jones Clusters
[J].] Phys Chem,1987,91:4950-4963.

Mao H K,Bassett W A, Takahashi T. Effect of Pressure on Crystal Structure and Lattice Parameters of Iron up to
300 kbar [J].]J Appl Phys,1967,38:272-276.

Burgers W G. On the Process of Transition of the Cubic-Body-Centered Modification into the Hexagonal-Closed-
Packed Modification of Zirconium [J]. Phys,1934,1:561-586.

Phase Transformation Mechanism of Single
Crystal Iron from MD Simulation
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Abstract : Shock-induced phase transformation (body-centered cubic a phase to hexagonal close-packed

e phase) in single crystal iron has been investigated by means of molecular dynamics (MD) simula-

tions using an embedded atom method (EAM) potential. The simulated dimension is 28. 7 nm X

22.9 nmX22.9 nm in size with 1. 28 X10° atoms. The shock wave is generated by using a piston im-

pact on the sample along the [100] direction. By analyzing the motion history of atoms under shock

compression,the phase transformation mechanism has been outlined. The simulation results show that

the phase transformation mechanism contains two steps: the atoms on the {011} planes are com-

pressed along the (100) direction to form a hexagon in the first step,and then the atoms on {011}

planes in the (0-11) direction are slipped to create the hcp structure in the second step. The results al-

so show that the slip planes are only the (011) and (0-11) planes which are parallel with the shock

wave propagation.

Key words: phase transformation;shock wave;molecular dynamics



