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ABSTRACT Molecular dynamics simulation has been performed to investigate martensite
nucleation and growth at an edge dislocation dipole employing embedded atom method (EAM)
type interatomic potential. The results indicate that the stress field of the dislocation dipole
has important effect on the martensite nucleation and growth. The calculation of the stress
distribution of the dislocation dipole shows that martensitic nucleation was preferentially initiated
at the sites in the stress field where the stress state assists the lattice deformation of martensitic
transformation. The two dislocations moved apart gradually, driven by transformation strain
during the growing process of the martensite. The slip of the dislocation plays a role of plastic
accommodation.
KEY WORDS molecular dynamics simulation, edge dislocation dipole, EAM potential,”
martensitic nucleation and growth, stress field
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1.1 HdEPHEIRS

PRAELFE TR I NiAl @ A4 BCC B2 £5#, Y& 4D KA, B2 45/ 80 KK
AR A FCT Llo 5 IRk, BERE Llo S SMSE, LAEAEXSHERY c/a
fH. EO77 R BRI A O IE 7 B, LB, $RMERIT UL T 451 o/ a=1.414. 25{lh,
O R AN c/a=1 BROCIEN SR BRRICIZES &P A E D REMETR, 2R
RIEBURALAER /N, 2920 1074, ATRACH R OB RAE. B SEBLUEM T LT E AR c/a
AU IE T R REBBE c/a ML R, SN ERKEERS c/a BIR L1, DERAKH c/a {8,
PR T ] LAME — b B0 e T ECR S5 B4 s BE B 3, OF ELIF S i b o B R o B A SR AR R T 2 ] Y
BE. A CkHBERFEFAHER RSB R RREWEL, NEDKERNNTS
THE R WE R F X MEAEL, T RKEERARAEXMESEENE R, EAR
HER KRR R D K.
1.2 Hsne e

mE 1a fiR, EEIITHEN, RERAREN B2 Sk4H, BERIEMK/DHR 30 apx30
aox5ag (ap A 100 K B} B2 Z5# ) L BES%0), =484 514 [100], [010] #1 [001] i, 7€ = #1
y HE LB BRE, WA 2w Ll T ARt R &40, YT RSE 2 FE LY TR
K, BEERETREWEMEHFR. E£RENF LXK T mA LA PTEFSH K
R TIRIGIGE, BD— LM, REERKERETHTRRE, SRR E TSR &
HAEEE N 2.5x107° s, B & 100 K.

ERUFHIRENFANEBRE LA N BFmegsh. sinars 128 %8|, |
F Ni [T Al FFRRSERNZR, WiFZDREELEN I Ni F TR LE
B, MEM L Al FFRENRET, DREEPRFEMESIUEE BT 86 g4t 14,
REPRBARFERDREHERE. BHAHE la FIRODR SR TUHREEEERN
ROt R BT S KA .
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2.1 REFUASHRHEML

A 1b—f BHELTERBE 3500, 4500, 4800, 5400 1 6300 0t REMREXRFE oA E.
MBI, SEEPITE 3500 5 (A 1b) B, S RBEXKBIAEMBERMET LR, 54
BRI, X ET R R KBRS v fie. XRP\SRKCLEZMVEERZ. W
BAR SR MEAE y F EHME, ARDRESREMEEMN TR EFRER T HFKIBER,
WD ERAKHEESMNEBON A BYINXER. NEFEATUARMEMRLLEH, XXRH
IR LB B B R A SEAEYIA. B 4500 4 (B 1c) B, #F EREMILHAE SKE
FroaE k. BEEBEBIAARSEETT, RIS 4800 & (A 1d) B, AR SREZANKAIFEHE
B, 83— DREDK, HEPHRAEROHM A EERGRREARE. LEEIGEHRITR
5400 # (B 1e) BF, A E W RRACEBHERNGEE, ER—MEZAEEE, Ak
HEE EREXAR 45°. NEPFETTR, HHMMEKERMMN T, HE B E A iE
¥, bR ek TR, P 6300 4 (A 1f) B, WABLANHMUECLEF,
DRE&ABHBZ M TR Ml TRAMERAM I ENEL, SRENERLEETER, A
mfreEek b KRG, EhtissR EHFRERNSRERTELK4E.

B 1 u#sELDREEERKHLE
Fig.1 Martensite nucleation and growth at an edge dislocation dipole

(a) dislocation dipole (b) step 3500 (c) step 4500 (d) step 4800 (e) step 5400 (f) step 6300
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ML B FERATLAME AL 8 BN A 2 B4 A, Wl 3 iR, BT 2 rEEmT A
WHER R, BHFIE 0o, Moy, WIEA. EERKMEFQENXEA, HIEZD 0., fl oy,
X EAHLAF A BFER, RN PRERF T SR o Jrm, BB 5 R R S R ) (< Rl 7 1)
<. WA z=+5a0, y=0 &b, HERRZD 0., BFNHNAMER, TMXHMIREEMF
SERA RIS AR SR, iSRG SENEEZAER. EORERXLE

PR E = A KR, EFRREEEIGT 0.z >0, 0y <0 BIXKIR.
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Fig.2 Model for dislocation dipole Fig.3 Distribution of stress field of the dislo-

cation dipole

MRERIE T mE b iL, WEDRENKK, AR aREin Tie. £
B, mTAHERNTER, ERALHEZBENIG XBOUER T iy D REEZ. o
PO ERB OIS N, HETEMERE T R FEENS R AN EL, T
Bl 4 . B 3000 HEBHIR REEM I BERE, R0 A8 AR I JF 7255 T4
B. MERMUSHT, FETrMsaRam, XREEDRENKK, RENKNEBER
K, ERTABATHS), WX MBS T AT REERETFZENTE. SREES
o, HEME DI, SRS A, B A AR, BRI AR,
HEEE T A ALM THRE. WA 4 TR, KA 5400 44, EFHOLH LR M, &£
HEMBEEEBLE, ZETXNESEPELEZES. U EaEY, EHENERES T,
PEREERZ AT TR, BT BN EA.
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Fig.4 Longitudinal displacement of the atom near the dislocation
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