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Reversibilities in Martensitic Transformation and Its

Reverse Transformation

1. 3 U & [

BHC X DT=AF v A FEHELHEYRER L8

G, FEEEITIREZ VDD B VLT OILEA
BB B, BHE~OFRE HERR) A=rT vird
MURERZ S Z ERFRETH H. KB, HEINARH
RINTOHHBREESRIL - OOY TR 5 2
ERIDTHebLINBBEThs. AL, Hic
Bt (thermoelastic) ~ 15 v 1 + TREN T 5454
DM & =T v 94 + DEBEROTHHNBE
ot s, 100% =15 v FEEL CHER
DEFRELLWHETIZ, b & OMEER & P17 7o M %
bR ERME (BH) BEELhPEETS.
DX HBEEE— Vic L oTE U0
X, 3BbHAL EDFLLETHERED & FIHAZ
NBEEN I E DT RIL 2, 3 O 9 %R WTILE
O TIETHSD. Tihobb, 1v1 7 1r0o8BOBI
X, BHEEL A—DREOREAGONEDTHS.
—7, JEBEM:F] (non-thermoelastic) ZrE% 3 A8 %
BT, BEROE, BEfFDO r/a HER (r: +-—
AFFL L, i =T VA ) REBETET,
T YV A FEPRRH L 7 HEARAET D L5 D AR
ROEH TH 7. OB eBl & LT LELIEGIH
ENBON, Fe-Ni & THBHY. L AHGEFE, £
LYY roa’oy BREOBe AT UVANRKEL, B
DOIFBHEANC BT 58 A T, v/ MERIH
ZREW Lo TR B X 18 B Bl 0\ E L. ART
W, A E =T vy ORI BENT S
7D DD, F LT EFDSEEY TR T 5RFIT
il &SRR RO LT, BRI X O TR
BT 54 OB DWW TIBRR TR,

T ARV L 4 MERRTS B D OB FREE, EBiT
#E5 FRETE (shape deformation) HSREEEOBBERIC X > TH
MIh, ZOEEERTI {5 h 3Rl s V¥ —2ESIEX
/7 (chemical driving force) & EHERERPHOTIZL ETh

20D REOTIOEOEBTIRERERICMES e 27 LY RR/D
$<, @E 20~30K BETH 3.

< )

Setsuo KAJIWARA

2. @BREN MREMROHELROTEY

~ T VYA FERBROKRFE LT, BHE<AT
V¥4 b ORERIREFRES AT v A b EIROTRE
BT EEREREY S OTW5. HERANASNCE XE
LAY, BERB XoTh LoRHE LR UHAFMT
2z D IEEEIC X oTE U REH GHEEATAH Z &k
D Z THDH. =il thermoelastic =5 V4
4 EREERTLASRIEBELR L THDH. TOEDER
TlE, ez ick & ORROEHILTIFEE
RED R X2 Tirbhnls b, MERKTERE (4
D bhiehm#Ihick x 100% $ LoFicd &), BLix
REESR LR TORRYRTHA 5. & 2 Tk, non-
thermoelastic %o ZBEC, HFEREOERHE = 7 v
4 P OHBRBERT b D DFFITHS Fe-Ni
BEECONT, EHEOHREDY wd LW T lRTH
(AN

Photo. 1 % Fe-33.75Ni (wt%) &&D &+ —AT F
1 + OWREE-C, reference marker (=357 1% D
GIEREHEINZ CTTROBEHEALLLOTHS. Th
LOTRY L, HREFORBHNOE(LE E b2 b
DT, FERHATKE 4 3x3mm (X 0.4mm)

Photo. 1. An initial austenitic state before one
cycle of the y—a'—y transformation in Fe-
33.75Ni. Slip lines were introduced by a 19,
extention to serve as reference markers®,
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Photo. 2. Three views of the same area.

(a) Surface relief after the y-»a’ transformation.
Area shown in Photo. 1 is indicated by the frame in the upper region.

(b) Surface relief

after the subsequent a'—7 transformation. (c¢) Etched pattern of reversed +9.
q 7 P 7

O XERNO—T T, WROFKEB (5B v IFBE
MRS IR0 d: UM A TH D, TGS
BEr@T e, A —A MUK~ ALTF v 4 EHE L, Photo.
2(a)nXowrish. cOFEDO~LT V4 FERER
B (My) &0+ KRE VO TH 130K Ttho
fo. FfloRs Uizgsrat Photo. 1 it 554 ¢
HbH. BEETHZLRD L5 CEBRTCHOLTDHIT
LX), EHBRICISFELAI=2 VY FSA LD
FEGHE U T B. Photo. 2 (b), (¢) 11 700K o2 L
TUERILILDOTHD (4:=680K), (b)id surface
relief DBH, (c¢) REFARFET, (a), (b), (¢) &
LRA—ERTHS. COFE~ALT VYA P OEREEY
123 10027 i, (a) T Y FBRUZDIEL OH
BMOTROERBEVEEL O ES5REARE
=T v FPERBLTWS., ZOZ HiXEE(a)D
EemohsRE edge 7 =, 72, (b)ichbh
LR A U 7 M X B M0 TR e £ DFF
FEC X OTHMD.

XC, ¥F=ATF vy a1 P BB S BREH O
oW TTH B, REEROBEIMEREC L DT
BALTHBBLWEZ &%, Photo. 2 (a) Tav T A
F DBEE4AS Photo. 2 (b)) T hIBEDOTV B
TEMDHEENTE S, EEE, REEROKE WO
WTHABEREYFE O CTEHZIO[ELAUELTAD L,
< AT VA VERE (r—a’) IDOTERE 12° Off
ENE UL ONUETEE L OoTT~8° DEZICD D
TWAHINER I, R edge 1Z~1T vy
4 FZHERZ X >T Photo. 2 (a) i bR B X Hm v
FBDEZATZ =y 7 LD, HERER XOTC
3 & DEFRCIT ST 5 (Photo. 2 (b)), X bz,

TRER DR DB 5y DZE{Lik, Photo. 2 (a) &
(b)DFTXDLOLIEN BN EhTHDM, —RL
THERBIC X2 TH EDEBRDOTY BT T
HZ LB SNATHD. Photo. 3 (a), (b)izzofkis
AN FH B 7odic Photo. 2 (a), (b) D Fo D4
IR LD THS. (b)) THBTRLIEZAHIL,
(2) EOREIBINBE IS5 S ED=AT VAL D
AYTvNEAYT VIOBRAECTIOEEREE LTS
RO ITh IO T oD, ARSI LR
AA—=REObisY, [AAY 7 v EOERAEL S Tk
BIEEBRC DT WS, &0 X5 CBIRERL, Fe-
Ni 5&0BACLHABRERMBTRC I VEIR TS
ENTELDTHS.

we, o OV Th 5%, Photo. 2
(c)DBARFTETCEREROELHEERNTUTTNTE &
DRI EDT B ER, 5y =mIFFEERV
A 7wy 2BEHY LI LI OTHL N & D
7o BROBREFLL, b EOFIK U THAEDBIER
ChBHZENTROBL~1 7y =EutilT5C
ERXOTERINLY. HEHITXEZ LiX, SV B
EXDORAOEE (K& le~AT V494 + DRl
Lic b BbhaHER) CERESHINEREALED LR
fov, COZ ERBERO ¥ HHBE—SYT7 VO
CATF VUYL VBRET S Z AT E L B, Fe-Ni
FEDO X5 BETH, AREErELCD OkEF
b EDBLEERBLTVWA. EDF-25F
4+ &SI Photo. 1 @ X 5 7eBifs ko & © Tt
{TCHD2ENECEETEL, r>a—y OXEYy1 271
DEIIT D L OFEFFALIC D £ D 2 LAY indentation 1
IOoTHRLZTITRVBEARACTRIALY., 5L, &
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Photo. 4. Shape memory effect of Fe-33.75Ni.
(a) bent at 77K, (b) after the reverse transfor-
matjon®.

DA SRR D BRBEERREVBEL TS, 20
A& OERFMORMMERC OWTIE, B F T
1934 FFic ¥ BERDO T v =BIEHLY L5 LIt LD
T, ooy TEOBIILL ORI ES &
DOiEREH LTS, L L, HEIhRo SRE&EmHD
AR BB LTS, —Jf, KesLer & Prrscu® 1236
FEEEEO HREERITEL A VTR LR, —
a’—>7 TREH 4 7 ADBIIE T PO R
TLED EHE L. FLTZOEBEOWRE O J 15,
SE4E, thermoelastic 7p—~ 5 v FZERE & HEE LT
non-thermoelastic 7¢ 3 ODEM TH B & & K%
S oHTAAIRTWA., LirL, Pitscn LO#EHE
L0t Bl o BB i@ /e i L Bbh, K
WoHro v Fird oA LR UAMZ S 2T W
ADTHSL. LTAT, ZOEEDKZV T v FHKIIX
BRI ERE R LA B D, WMARROES v Ik Z o WA
L roa’ FRED L X0 MEEH L Rig O LD
TIAE LKET 54 (Photo. 2 (b) KU Photo. 3 (b)
DDoEHERIZZRS ¥ MEL3D0THS.),
hed b bd, TXToAI 7 v bbb & EF—
Fer OHMPELBENWS Z LT EHDOTEIREZ L

Photo. 3. (a), (b); High magnification
photographs of the framed areas in Photo.
2(a) and (b), respectively. The dotted
lines in (b) indicate the location of the
boundaries between martensite variants
before the a'—>y transformation®.

ThH5H.
Photo. 4 (1.2 ® Fe-Ni &4 0REHROE LK 2T
Lih D Thsb. MLkeHmL T M BEY K GFE
FEE L )AL ke LR AR RcR LTl e
L oa(a) T, HMFOMMCIBAFR~ALT VIFA FD
AUt chw 928K i caBRLtbon(b)Th
B A AMAREIIET LTWw5. ZOFHRADIRS L5
7, SzaCikie\ AT b OBRERFRIETT 5.
Bl & BT 5 &, Fe-Ni 540840 X 5 <HER
DBBETERVE > bDTE, BRFLCOWLTIEHA
KoKy (80~90%) i Lofiftied &y, BRE
BROREHRLDLBEETTHEELD. 2T
DERICOWTELE L Thi. w7 V31 FERIC
BT, HERNERNCA TESS, EEEOMH T
HhHEWSTZ & (invariant plane strain condition) 23
BRI LT e hudte g, BgaaivER (Pheno-
menological theory)~1® D7R$ & HIC IThiE, oh
DT B IR T ERB, HMIFARE 4T PRUHE
KEERO=DOOEHNLETH L. Thhbb, <47
w4 F S EOLERFIL F=RBP T&£&Zh%. 22T
B3 SO B D AT V4 b OREREEE D
B DEHT, PiiwAF viA P REACKTH
PN B E TN EE TH . Rl Fe-
Ni 24&0Eay, EEE (roa) LHERE (a—7)
DB L TRBEARL O TWADT, LEEOPRUR
13 roal—r TECE VTR TIES D B, L
L,Bmﬁﬁ%fﬁbk%kEhﬁ,:hﬁﬁ%ént
sy RO ER L Ebh . oL EARERN
e Xt 1/ ORERFRERIEBOLL bTRIC

12— YERED L 29Oy 7o b OBEICS E SRS S .
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bIKIFT DT, BOWHSMEIRE R HOTHE LS
IR ZTTHB. UL, B, HEE
PHFAERZEERR LT % E0E: B RERLTE

DI, LR DAL ORI L\ 5 HEREED 20
CEFRRETELDEL END.

BRER oMM, FORKEF B T iut
HEET, SOBEAP LRI LRI TH B DT
Fiymptr "7k, Lal, B RahEm<hiud
Fixd 5 BEORHM: 2Rl THE I WISl
OMAIPIEEIL D Licd &3 tE 2 b h 5. *
7o, IERRRD & E4E UREE A0 7 v o9
CHEBFIWTREIG 2 U, & oSl 25 sers
HEDGREGHEBZ w23 LTwb EEbh 5.

ARTRDEL A e BT, THRE M 5 % Rl
THZLRIOTURFRIND Z ETH D, 7275, 7
MREBOR 2L LB, IBHBR~AT vy 1 b
DHEI DTBUEER S ECLMRESENB D, oz 2n
BETEMEETER545—2>0BER L /5.

3. HERAOUHNBREZHICHS
EIDRE

3-1 BRUTICHIT TR

SR G CXERUT CELRET HRNEE < 55D
B, FRBSTEXZORIR AT VS, Z oL, %
FELHMBNR TS Fe-Pt HH1conWTiiR%. =0
ERRO Pt 23 25at% J< O DIL, 47 BALE IC
E0 7 28 LL B (CuAu ) HRMT Lich,
HIER#ELI>WT= AT vy 4 2R (feeobet) 1
thermoelastic iz 7z 2916 ~18) 21 T = DY A O ZERENT
Y bAAMFEOMBROBRBI Lot %, Loan
FE LN My BIE X 2 FoME T, REHIRAE
O 7 HTHIHERITHRCBE TS - LB L
oo ZDEERAGI-REo—o1x Fe-27 at%Pt = 1220
K »oBRBeZbLlibochs. My 1k 140K, 4,

TP RECoZABTREKGKHEROBRN 3 LATOEBEH 0T HEE
ERUTHIOTH 5.

t IEREROAE, COBESRenREINEBTIER L, BRI AN
BREL D332 EOREL b AHL T BL0RIMGIR TRz h
2ot U, ATEFRBRICEN I HARK SR DD THL,
THBHEEE L TPO BN S W3 RET, ERMICIREA
REERUTHSEEL LN,

Photo. 5. Dislocation structure of the
reversed austenite of disordered Fe-27
at%Pi®,

Photo. 6. (a) Dislocations associated with marten-
site plate, (b) same area as (a), but at a differ-
ent diffraction condition. Arrows indicate identi-
cal dislocations observable with both the diffrac-
ting conditions?. (Fe-31Ni-0.3C)
% 240K CZDEBED roa’>y BEOSBL 2 F Ly
A% 100K Ll B b, B 5202 non-thermoelastic &
W2 . HESERSABEIL72b ik, Photo. 5oL
X O TR BBEME Y LB EITER I RS, o0
BEHETEMDOAXBRS v FROBEEMER T~ 157 v
A PR THOE AT, HERIFEMUL BB L
EEZ RS, AV FORMOBMNEEOE - & = 4
(KFDR = v b TR D) BHEERNEH L&
CHERbhL. ZoBoEMENL, 7 HOBREA
FRHEALRRB TR LW BE I N o509,
T, FERT B E WAYMAN (3 Fe-Ni-C 540
plate R~ 7 w41 + ORI FEH loop IRDEERL
BEBEELTWBWERE L. £ LTESIE, oh
LOBMN 2RO Fe-Pt H&0%E LA, HiEcH
RTHHECHERBIC L OTHE UL DTHS 5 EHEERL
foo TR, EEDD R OMEAEMCHEL-D
T, U Fzh&#N+%. Photo. 6 {3 Fe-31 Ni-0.3C
EED=AFT vy A b (Me=120K) tFofEoER
ZmRLichDT, (a), (b)RBFHRORS MR
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5. (AYZBRB X olc~AT VoA b iR L
TBEEOEMAMEOEMTHS. (a), (b)wHE
LTAR % EZNODEMIIBE LA —~AT A P
Chs., (=5 A+ it 10~30mm g0 %
B EAFELTWBD, & OFEE T #Y s K &4
Tl DI 2 Tnich.) ChbOEMR <L T V
A PO UCER (120K LT 258 RcHERT
HREICHELILDTHD 5 & EREEMCIER T %
TEIEERLDTHL. L, KOX 5 HEEND

ZhboiEfit r/a HERSARPCERL, £0DH
CRELRDEEL I B EFI.

1) Bl ShicEMr BT /o’ HBERCET sl
DHZR B TS (Photo.6). 3 L Zh LOERMI~ L
F v 4 FRROBIRER BREEY LD D)
BT 5otk Utd 07 biE, BNOFEREZD
X o n#HACBE Shi T THS.

2) B-WayMaN OFFZR0 1 X iudE, #EAE loop R
THY, —HAI2 P MIBBEOBEMIC L 0 b
F—oD= AT VA FEDEDLD DO DONTIE—
DD M ATHhD.

C DX 5 iR SRR Fe-Pt &0/ X
<l Tu 3. Photo. 7 13 h LM OEF% 41 % b
CIFRERMITtHB. CDFEED(a), (b), ()Xt
NEWABHBTHRORBGFENRL D LD THDLE, »
FThiFE—~AF VA P EEHEOWTOFEETH .
(a), (B)ixA—AF 1 rHOKE, (c)ix=r7 v
A4 VHORFHC LD THS. ThbLOEREHIR

Photo. 7. (a) Dislocations in austenite
adjacent to martensite plate. The y/a'
interface is considerably inclined to the
specimen surface. (b) Dislocations at
the y/a' interface of the same marten—
site plate. (c) Same area as (b), but
martensite plate is at the Bragg reflec-
tion, showing striations due to the trans—
formation twins?. (Fe-31Ni-0.3C)

showing dislocation
structure in Photo, 7 (a). Plane ABCD is(112),r
twinning plane in martensite and planes ADD'A’
and BCC'B' are (101), plane which has been
transformed from (112),17.

Fig. 1. Schematic picture

BEETFEH L EOHMEERN L, =T VA O
e LR oBIRIE Fig. 1 Rl 578d D
ChDEDEH B, O TH ABCD (k=17 v
4 +EROBREN SE T, A B, C DX & 30pERH
Loz, AD, BCIRBEE&EORMTHS. A'D),
BCTt r/e HIEROBBRHIONE & AR & D3
Hch, H ADD’A’ RUHE BCC’B/ X (112)4

R I o TERIhE (101, ThB. HET B
sgE % Photo. 7 KEEALTHS. Photo. 7 (a) DOERHL
BV RIS Y, A'D) FAEEZDTHA TS S
RO RSOV EIR r/e EEROWATHE L
BHYLTWS (Fy ¥ a ODWET L ohin WEF
CRLTHD.) = &b, Zhboiphnk Fig. 1 KR
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Photo. 8. Dislocations lying at the y/a’ interface.
Direction of dislocation lines coincides with the
intersection of transformation twin plane with the
habit plane?. (Fe-3INi-0.3)

Lickdie (I0l); o753 iERTXD. v R
DIE2RRILDTW B DI, BREFS—Ko (101), FHic
DOTWBHE LEROLE L 101, cooTw3
BaLoMETHDLEL LIS, EMHIRERNCE
R TRTIND & i3k BA'D BB CT gL
ok T ATk Fig. 1 WiR L7 X 5 7 hairpin #% 1T
Wigld X B, Photo. 7 (a) Tk o @ X 5 felit
2, 3 DEIEBNTIRHGITE 7o, & T EMEEN
BN THSS.

Photo. 7 (b) @ AD Fc £ o>Toik= v+ 5 2
ME 7/ HERCHHEMBTHS EBbh?. 7z
(c)D AB FRHICETHBERI~LT v 1 +
DEREX iz L % fringe contrast ThAbH.

Photo. 8 11 r/a/ HBRIIA T3 EHED L 5 —
DOHIT, ZOPEEFEORSEMEIMERD Bragg
RV DREVG2 VSR P ERLTWS. Zh
LOEMFRDFE S, Photo. 7 (b) DB 4 LKL, ZHE
BETH & ST & DRBOF A E—FK L TB & ERK
BE&EMEENHZHZERIDTRING. KB, Zhbo
AR E S LOBRRIZE 150m th%.

Photo. 9 i3 7/a’ MIBSRD5BEE (mobility) & 25k
THERMEBE L OBRETRBTAEETHL. D~
T VYA b iR I i & 2135477 plate CTho
GBI, MR RO BEIEOED 7=
KEHIA bhbd X 51 plate DIFcZNTE b0 kb
Ex bhd. BEOEHOFANIEREI ST & B0 KA
EDOZBDFRTH DN, ~ALF VA b+ EEOBEOIL
W& ZAITMEBROW MO ¢ PO EESRE L, IE
DEFWEZAFEMEBEEIMEL L2 T W 3B, T b
b, HEALBB LD BN T IBILLTY
IV ORBHENAE . T, REEHEYEL T, <
T VA RBPOEENGOREFANTLS &, BT
BEOE & 2 A TIIER 10nm T30 T BN
BTh D Z Lot ik, Fe-Ni-C 44084,
ER2» DERCAREPCESS 7/¢’ HEROBBILH
THTHY, FLATLLTRTOAT V91 + iR

Photo. 9. Partially reverse-transformed martensite
plate, indicating a difference in mobility of the
v/’ interface. Direction indicated with arrow is
parallel to the intersection of transformation twins
with the specimen surface?. (Fe-31Ni-0.3C)

I Z OO ARG Z Dbl it
3-2 ETRLUECHIFZUETRE

Fe-Ni-C &% RBRICEETS &, b HREDRLY
DFFHE FRR RIS DD, B (7) ~DMEREL <
AT UL PR S, LR, coBasoMEkyE
FH DD BEAT O ERICESNTRN S, RN, R
Mioseof, b oLREEDE\ Fe-30 Ni-0.4 C 1
O Fe-28Ni-0.6 C L v, “hbod4 T, Ni
EXEOLT Ms BE%BO Fe-31 Ni-0.3 C Lz
ERICD 120K ies X5 L. ok, B#EED
Bz L LT Fe-31 Ni-0.3C =\ Cffot-.
Photo. 10 %, (a)ai=A5F w41 I L RO
surface relief, (b) 2= h% 673K (ds HLLE) i &k
L7z O CR—HEETHA. Mo\ Fi77#8i, Photo.
2 (a) OBE LARICERINCEAIRICTDETH
5. (a)T r—a’ BB USI SR DTN bhE
(b)) TH LD ISKHEBRC DTN T, roa'—>y B
B B\ W CERRICH S TR EE AT ST THS =
EERLTCD. 2 bk, r/a HERN WM
BB LD EA2RELTCW%. Photo. 11 i 4 /51D
PRECREC E CMAL S DOETHEMBETE T,
OB G2 v T A OIS FIEHEERE LTI
=T VYA b, TOMBPDFITI N v F TR L
DOTHTCI ¥ HTHD. ESIMID 59 va v+ 5
APOFEENRS ED ¢ HTHB. HR BHETEIT
IoT, MFL I OTE L rHEIL LD rHERAT
IR L DT B Z ENHEERI h fo. GEERE L 7
WD v I A MBREE HOL D LR OTHL
% DI Z DR MR D TFHET H 7D TH D )
AR OREBOUME: & = DFEEHL L, WEEITHAE
D /e HBEROBBRI o D LiEhRTES.
Photo. 12 i1 Photo. 11 » RRES BT Lz D

THHM, 2DDTAF VHA DAY T Yk pIS D
el Z AT, 1/ HERIL thermoelastic 7%

BBl bbbt L3, MY 7 Vb THEELL
BEILTWA., b HEEREL L ORFOY
W+s e, r/o/ HERIBOHEL L0 X 5B
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Photo. 11. Martensite plate partially reverse-
transformed on heating above room tempera-
(Fe-30Ni-0.4C)

ture (573K)7.

Photo. 12. Two variants of martensite plates par-
tially reverse-transformed. Dotted line in the lower
left indicates an initial location of the interface of
the lower variant. Note the coordinated reverse-
movement of the interface at the junction21),
(Fe-30Ni-0.4C)

wh EBH LA BEBIEE DR I R,
Photo. 13 3 Ar SEL E#h LT, ELCULRER R
7ob DT, AFORHFEFZ, plate B M3 HZ D
ZUECh BN, plate A @ O TIMTEYIAEE IR
G ieoTwb. RHGHEEZELCEL 5 &, HK
plate A #:f7, plate B it iii#po = v+ 5 A i
B ENTES. HTHPIEHEERTR C4 5 LEHEN

Photo. 10. (a) Surface relief of mar-
tensite plates formed upon immersing
in liquid nitrogen. Fine parallel lines
are slip lines which had been intro-
duced in austenite before cooling. (b)
Same area as (a) after heating to 673
K (above Af), showing a complete
reversal of the shape deformation of
martensite plates on the reverse trans-
formation®. (Fe-31Ni-0.3)

Photo. 13. Completely reverse-transformed plates,
showing fine carbide precipitates (plate A) and
high density of dislocations (plate B). Specimen
was heated to 673K?. (Fe-31Ni-0.3C)

20n0m QERILT, BFEHTC X b 7 -RAEH (LLE],

e REH E VR T Wb D) TH D EBDDT.

R SON A, MBukth r/a’ MBERBERT ST
oo B L 0T, Fhay ¢ HEZT o
hizboeEx bhb. MBI OTELKL 7 M
i, 0k oY EEBEOBLNFET S,

AL ORI e D R e b D TH H. Photo. 14(a) ik
FORIOET ¥ RITGHREECH LY, ABRL LD
7/ HEROHOIMETCDIRL LD AT VA
FERROS XS EREoMEBECRIG LTS, (¥ D
W2 VA FOEMIBDASY TV THD) TR
5A B, CDOMBEREHKEDEMMH Y, Photo.
5 ik L7z Fe-Pt £&0®E& L I UTw5. Eick
MBI D 5 —FEOH A EETIHEHAOKE) ©
FOTOOTI & 7eoC, hairpin RO LD LK LIE
BEIhD. 0k 5 kiEfEED, 920K BT 5 L
X 3o LM (& 15s) ©, Photo. 14 (b) DX 575 %
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DEEHLD. & Z Tt hairpin ROEMITH F b2 B
T, FDRBVIERAM loop ENRL LR, £tkE LT
relax U7BRAZIE# L 70 0T\ b, X Hic 2 o E T 90
min {g#3% L Photo. 14(c) ® L 5 IcEEfr 58 1Zus
HULDLLBEATSH. (FHE(c)ix(a), (b) X vEfs
BThHbH EERE.) (c)TAFERA v NIERTE
E=RNT VYA PTHOREIATHED. COFEHE L
DRBBRBEMT, YELB I OTEAIRLL D TR
<, IEER (r/a') D& EHREFEREFIT 5 todick
CicdROBALCTHB EELDRS. ¥, 920K <
0 min $EicE L35 LETBONEHLELEE L T
WhZER, BEBORNGGEELZCE L 5 ERK X
DTHD bR, ZDX 5, (¢) TN LI r 48
RRITEER D LR L EodThs.

4. HEAROTMUNBEORGELZDOHEE
ERETHARF
1T Ui akX7- X 5 12[d U non-thermoelastic 75 = 1
TV VEREETHLDOTY, HERE (a'—>7) T/
o HBERNTHHCEZBTEDLLDLES Tl 3 @
WD, FHMRACBETELLODRE L T, #ifiT
Fe-Ni-C F&wr 2T L B~ Kz zT 4

Photo. 14. (a) High density of dislo-
cations in reversed austenite. CD cor-
responds to the central plane of the
original martensite plate. Specimen was
heated to 673K. (b) Dislocation struc-
ture in reversed austenite heated to
923K. (c) Dislocation structure in a
reversed austenite plate (horizontal
band) annealed at 923K for 90 min?.
Micrographs (a) and (b) are at the
same magnification. (Fe-3INi-0.3C)

BARANTHRICHEE LS5 KB &5 2 & wfE
LTHhich. Fe-Pt 5& b, HAKTOFEEI L
BLEUECHB ETHHID B, ZHILHRD Fe-Ni-
C &Pl X oTREBEINS. *7: Hausch
S RERHRIC X B (fec) OBTEL RitkE
BOET) BEHEEOERTHH E LT 54, Invar
BHRNPEZELL, ERTRELBTERLEIZ D 5 R 520
Fe-Ni 54T r/a’ HERITEHCBE TEX/L.0T
COEZHTESEEIND. 4 OHERE T~ Frato
R, EELY X [=AF vy a1 P ERSERNC L
BENZ S plate IRTH 5z & | BHEROTHEHBE O

T DHLEFZEMETH D L ORRITEL. GEM
FHRILRH BB LT E W) 52640

fcc—bee F 7211 bet FHECIE, plate =5 v
FAVE LB I IIE < AT YA N BROKRTFARELW
DIBE Tl TR BT, Lavd ZOMEDHHER
% CHRAEE L O hidls Sisv. wlic ki
Fe-Pt 4K 0" Fe-Ni-C £&Dflix\v w5 “comp-
letely twinned martensite” T Z DEMERTEZ LT 5,
Fe-Ni §&DE&I1T M BEMEVWEES TY “partially
twinned martensite” T, TEEMNLITHERF EL
T,
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Fig. 2. Schematic representation of the formation
mechanism of dislocations in austenite on the reverse
transformation. (a) As-formed martensite plate, (b)
and (c) partially réversed plate. In (c) “emissary”
dislocations are emitted into austenite to reduce the
strain field at the interface?.

wiz, MEBROSHEC OWTTH DA, Hiffi cl~
72X 51 (Photo. 9), 7/a’ MEEHEIVEET L L 7
e e T 2R OBE LD T AR E &R
T, oz ki, Fe-Pt &1 onwTd Wi b &
T BT OHAERE L 22T % & LIZWic ther-
moelastic 27D TL BT THHH, ThELlbr v
et siMoBb i > TL 399, &Ko
T, MERDOGEHELHTH LRI OBOERMDOFRA
MEARTHZ LR ETSH. EH LYY, &b Cu-Zn
H&D beeofet =T v A N BREDMEREIC BIT D
B OFRAMBEL LT, fot =AF vy A+ GhoE
eI i B B SRRV R O %R O B, —FE o
Emissary #xf & 70> CRHHPIZB I h D & v 57
R L. £ L CHIAT Tk Fe-Ni-C §& 0%
Bich, COMEIBERTESLZ LR LEY. Fig. 2
T OBEYRR LD T, (a)ii<AF vyt b5
DB E i & ZoMReE, (b)) IHERE Y ERI X

STHEL, WAERE EOTRMER 11 R
HLICBOKEFERLTH D, ORBTIMERC

BWERT ZAAF -RERIRLDOT, (c)D X 51K
Emissary #5729 % HH U CRERT &b, & DEED
B ORIGITED ERB D ThD.

%[TTI]aé—[TI]] +%[IIT] cevemereneenennen (1)

HEEDEE, Bain ORFRHGIC X2 THAEE (112) o 1
(202) ; 1=, WS shear S} (1117, 3 (1017, o Z5#

Photo. 15. Dislocations at martensite-parent
phase interface, involved in the reaction of the
dissociation to produce lattice dislocations in
parent phase?. (Cu-37.65at%Zn)

Xha. 60T, RBEWAEMO S — T AT b AL
<5 v A b RO FFEE L o twinning shear o 7 [A]
F—FHLTHBETTHDB. 2D LT E Warman)
CEIOTTCRBEINRTVEERERE —&KT5. %
fo, 7 M & AR D T O 7Ry (101) 4
DO TWBEDT, TX5Z &3 T 7 hairpin oD
M ERMRT 5. F LT, oo hairpin Bl#Ef7i3 dipole
DHEA L O T 5 D THEMERORE L E LTELSK
loop LD THETS. CoxTAnhbTFHEIZRDE &
oDz L3R Tl EREEL I—HTH.
Bz = ORERED T B2 1o SEHLAY Photo. 15 itk Hius.
Z it Cu-37.65at% Zn &&05ihEEE (fet—bec) T
HISANBE L ZOBMOLS L FVWERLICEDT
B5HY. B HR 2 AEBR= v+ 7 A MIHEERC
DOTWBEMNMTHHH, hbDd5ba vy rZA D
B\ EEA AR TR CREF ORI O7eh D
TVWABDNRLRZL DL (RPTRLIZEDA). THHPFETRO
Emissary 47 CH 5. ¥, #ifio Photo. 7 (b) BT
Photo. 8 ofEEAME EoRIr, (112)o F&EWE L
B LT RBERSBSERE LR b o (Fig.
2(a))h, AW hbogEH (Fig. 2(b)) ThH3
EEZ RS,

XC, ZoMEc Iy r HdhrBB IR
it~ A5 v A P ORGAE O MECKE LT
% (Fig. 2(a)). Ticbhb, HBENKI WG ENBAH
LoEMFEEIRRL, #oT v HEH IS B
125 b, HcHER e (BEPH) & b, &
iz I h?, HBROSHEILEHLDTHL ik
5. e Wayman®® i, Fe-Ni-C &Aoo ZREI R
DIENCEEOHEM LI/ M kb &, RU#HrC
PR r M E LT & X OfEpt Fe-Ni £40 midrib
DL HDOPEHIRE LIFIF—FELTCWB T ERRLE. ¥
7o4% i Fe-Ni 4084, midrib @ & = A O ELiE
H—F/AEL, HERCES 2 R TRV { 7D
TED, WRAHOBEBLRKIVWZ LR LI, 2O
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DOORBRFHE SEREWROEIVNZE EDRRED
RPN E RIS, —F, FRIEOEI/NE
T8 %7y, FEABEHHIR D ) 2T WG LEE L
5. Zhicizl) BEHEoRAE=: ¥ %K T3
Tk, 2) wAT YA O FTRO L BBRIET %
EFD UAEBIE P HEMECTAB) & oo
ERINS. DiZ=AF w94 | O tetragonality (¢/a)
HRODIERIDOT bbb LA EELD
IOoTHERMIR. 2) 1CoBEOHMN, M, BE
THFEBHZ L, HBCRHTHERL S ID2TLbEh
H. RO LS, BELOBEOMEROBEEILE
DREZ DO ODEG R -IThic koTHDdD LR A.
A8 Tuk~7z Fe-Ni-C &84, i hoEE -0
FHERIZL TS EBbRD, 7/ HERO R
DIFToBEII S bTrolBflcRohTtun5. oh
i, L6 CREFOHEE (mobility) AMER TE 5
e EenT, CETAHEER cluster Lo h%w8x
RS LTwa b B h 5. B, /Mo,
Fe-3INi-10Co-3Ti 44 T #¥4ic ausage L 7- kT
Z 3@ T/N& > thermal hysteresis (~40K) ¢ y—a’
-y EEETS L RR LIS, CHCETYE T
R DOFBE I BELLT WA DI 7/a HER
DGBIENIEFICEHL kofeb D L Bbh 3.

3.8 b b (C

lbEx7cz &5, HEROTHRBE) L5 Big
NIEBEEZE DV ) B thermoelastic 7o~ LT V4 A
FERBIB SR EL 0TI EAEB IR LB
BHHEOEME 2 ZinbiuE, BEAOBRTFILESD K
WA STH X hD TEHE 2T W HEROEENTEET
BHHEZERRLIEH, 20T LIEESTHLENEEOH
RLEAEE O VEFLAREEEZRE LTV A, F1s,
kD RGBS S O BF9e T 1, thermoelastic 7~
T A O HERO B E T Xk ol A L
O TFEHLDIDTHB L LTEL S THDN, 5%
HEROEEC F CIIADLHERIDLE LD TH A
5.
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