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ABSTRACT Molecular dynamics simulation was carried out to study transformation pseu-
doelasticity in NiAl alloy with a initial B2 structure, using EAM (embedded atom method) type
interatomic potential for NiAl. The evolution of the RDFs and bonded atomic patterns indicate
that martensitic transformation took place when external tensile force increased to a certain level.
During the transformation, variants could integrate each other under the action of the external
force, coherent twinning interfaces were formed between misoriented variants. A reverse process
initiated at the coherent interfaces occurred when the external force was withdrawn. With the
migration of martensite—austenite interfaces the stress induced martensites transformed back
into austenite.
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1.1 NiAl §€8/FEFEEEERR

TR R, R T A B S R R SR MR A e . Rtk
BRI S RS SRRSO AER LIRS EfE R, 80 4E(L
FILIK, BFraR kAR 2 ARBEATE SRR &, FF5lRET A% BRI A HE R T
IR AR 15 (EAM), BEwi iR 7 R R S AR, T AERBIP AT BN mAZ, Hifi
B2 FAEME R A FF 5T 2 Voter fl Chen SHETFHRAJE MBS, F A Morse 3
AP R B R YR FEAFRHALER, FESMRES R A REYEE X A4 Rose FRIL T
ERTH R, M H Ni, Al, NisAl DL NiAl 9 S REE L. SRS SR BEEN & 1
NiAl 5 &M HAR TR Bl XA HZBRE, EE0IE T NAL &2 08728 i3 R,
1.2 BT IEP SRS

PR TR NIAL 52 BA bee B2 454, YA 4 DREHAR, B2 45HMRKERE
AR A fot Lo 450 SIRIK. ZHRE Ll Z5MA SRR LA LS EIRE c/a (4.
]S JT R M AT AR A OO IE T B, B, FRAERS B L S ERA of/a K 1.414. 254813,
O RERT AN cfa FF 1 R OIE T S B, ERARICILE &P R E D RAEMETR, B8
M A R B LAEH /N, 20204 1074, RTLAA A SRR BURAE U1 ply 2 (A BRI B W] LA B R ]
c/a ¥R CIE T M) GBS, T E XM RN A ESRF 2 EES, |
AT R 2R 45 9438 ) 43 777 R %X ( radial distribution function — RDF ). #3454 56 | H 4 F
MR T LT R I NiAl & &P a3k D IR 3 2 5 R iR,
HREM,  fet Ll 50 SREKN c/a (HEH 1.31. FH, HBEERLIR S AL S
R S PR R RN oA R BOE T A, XTHHFREE, SMAMEIRDE —FhE 54
1.3 $EHIMIE R

TGS, RERGEEY B2 AW, BEIERN KA 30a x 30as x 5ap(ap H
100 K B} B2 £5H00 s EES%0), =Mali4r HIHT (100], [010] A1 [001] A, #£ X A1 Z F7ia _EREhn
TRMYEL R R, MY Fr b AE AR, SRR, EXFMBRATT, RiFRD
AT RER A, FICATUHEBR R mm S 4y /1% D RN, 8l
FE LRI E T E R T MR R R MBI R S, BRI R o, S S —at
B2 AR F7 0.36 MPa. MAEHI#ETTE] 12000 AW, KR FMINRLN SR
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2.1 RFEHHTAIER

BIEH) bee B2 S5 BRI fot Llo £5# 5 (RKH) RDF W 1 FiR, BRARHT r RIS
R FEER, AR TRERAEFAHE. KB 1R, BRRESDRENE—
PR AL ERAAE, R E S = M AT 0.345 Al 0.375 nm BT, TiRKE
£ 0.30 — 0.40 nm F B BT H IR A AT el A7 7E .

A 2 Mot #2245 8600, 9600, 12000, 12600 FI 12700 B4 RDF E. HE 2 % 8600
ARG 1A, REEHT RDF AEAREE T WA FAR B2 Z5MI0HRIE, SR TS
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fER A IEER R A T L. BB BT A 1S, RDF @5 _PMEsEbei, R i &
0.35 A1 0.38 nm T i AR Frgid. BEE BB AR ZER, 3] 9600 A0f. RDF JRAWH
MESERTE R, TIRNFERMEREZE L7t 5/ 1 A fet L1, £5#89 RDF Mt a4, RDF
P EREAR BT RETRE T R AFER SREME, B B2 5500 BERAHETR T Lo 4
W DR, EEHTHHET, BREXNSTEZHRD, SREQSEZHG. LEUHET
7 12000 0, SERAEHRFFLEER RS, WITH RDF B A Llo £ 80 2 AFE. (ke
AR SMINRLR TR, mIE I, SN ARG, SRR SRR s & B T,
F 12600 AT, TIHH RIS A LB G M. L8EIEETE] 12700 BaF, SIREH
B L Fe4iE %, RDF XWKRE T IHAH B2 458 BRI FFE.

RDF () BRI, FEAMII . ARIER T, REFELXRE [ R AER SRIEHEE,
LSNP SRR G, L1355 A AR A B AR PRy JE 5 il ] SRR IR 1 52
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Fig.1 The RDFs of austenite (B2) and Fig.2 Evolution of the RDFs during the sim-
martensite (L1o) ulation
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B 3a — d NS AR T SREEE R T EAEERE oA, JUEH, &
BIMFITEILE 8900 R (B 3a), £ . THWMABREML, HETHREMBEZ. 2K
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45 °, BIYIN B KR TrE. R EREK A fl 4, 4 SERE, EMSETH -EER, AR
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BABAGRME, E B M B, WEM S —F SRR, BIEXKK ALY A 1 Ay AR
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3d), RENKRARIRAEKNE R, SWEERAGRE. B TEEZ AL HE, ERFHARRE
AR Z B R T e M R I, RN IE M AER, 6 P EEE R WA S A 0
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Fig.3 Evolution of the system under external Fig.4 Evolution of the system after with-
tensile force drawing external tensile force
(a) 8900 steps (b) 9200 steps (a) 12200 steps (b) 12300 steps
(c) 9600 steps (d) 12000 steps (c) 12400 steps (d) 12600 steps

B 4a — d FIHBERUE RENGELTRE, Bt TR 100 SHRELRE T
. BEF R, 7655 12200 A0 (A 4a), BISNTBRLAE SRR IR R, DRECETFiRiEE.
ABRETY FHEMEEEREITS, SREEEHRREBREE. G, NA 58,4 5B X
[RIG LR R EFFEG, B4 SRECLETNRKAE, RENRERINIREFEIRENEH
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ATLAE H, BUEH RS T FOpk B B B R T T A 1] . 4T B2 12400 20t (&
4c), AL R E LM EF R RN ST, HREMVRRE. RN, MERDREREN
O 4 T ) LR . RO, PRI A B — MR E 2N RKE. E
BB RIBHE— P R, BUSE 12600 20T (1 4d), BT SR — RKEFEARIER, £ A
Az AERNEW R NAKTISE, B, BEEARHAE, T B AEMNET I #FmER, HARE
DR BT R. W RENA TR, PG LA KEE ekt l
BERHR. BEH BN T D R RS, R R A RRREHR. BE, RESTER
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TR ERE, REFERATELETHELR.

RSB ICL G T, TRPHRES T RS RS RS ES SRR EH
KEBIR. MBS RATLIES, EAMNY HBERT, ke E e Ha SR, s
dain A BOEAR T BRI AR, R A ARSERE 1, FESNONRL B S i 8 t #2
, XEKBREHHRE TR, REAHE.

MU ERELE T MER A TEEREL, RENKREND K&K BREKRNSH
A, HARMKET RERAE D RANTIEIFERK, TR AT 78 52 R Ak — M8k 5
. WASMINTRLNY. AR REISN IR, 20 T _RIKREK — GREK - BRERERH ST,
RUGERAMEONFRIENER. ASPNBERT, RGN ) T R R AL 3
Shmp A, FEGRERKS RS, RRGAEER BT UM EHAM S, HEhTEhiERy
HERATE R RZ FUR T 23 WS R, DHESHTERIIER/DN. SIMNBRLE,
SRS RESCHOXERE I, ERE RN DR - RREFEHEIE. Wt &5
R, XIERBARICIZBON AR O3 BT 2K .
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