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Martensitic Transformation from nanocrystalline austenite
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We fabricated austenite structures with grain sizes ranging from 34 um to 290 nm i
n an Fe-22Ni (wt%) alloy by electrodeposition and subsequent annealing, and investigated microstructure an
d crystallographic features of martensite transformed from nanocrystalline austenite. Typical lath marten
site formed from the coarse-grained austenite with a mean grain size of 34 um. With decreasing the austen
ite grain size below 4.0 um, the morphology of martensite changed from lath to plate shapes. Through crys
tallographic orientation analysis, we found that several martensite plates formed within one austenite gra
in even when the austenite grain size was 290 nm. In addition, crystallographic features, such as variant

selection, of martensite transformed from the nanocrystalline austenite were completely different from th
ose of the typical plate-type martensite transformed from coarse-grained austenite.
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Umemoto 1%, Fe-Ni 8L Fe-Ni-C 544
— AT F A MAREO~ VT A N BER
BIRE (Ms #) 28, KIEEDOBADITHE - TIE
TTAZLZBHLNCILTWVWS (M Unmemoto
et al. Metall Trans., 5 (1974) 2041.).
%77, Takaki &% Fe-Cr-Ni B4R EA—
AT FA MEIZBWT, A—ATFA hOfE
RIS 1 um LRI 5 &, wLv7 v
A ANV T U NOEBBWAT L L ER
HLT&ETW5b (S. Takaki et al., Mater.
Trans., 45 (2004) 2245.). ZhE TEHEE
~IVT YA NOTERE, PR,
FHRFBICE L TE < ORI SN TE
TWVBR, 25O EDOHFIEITS R 10
pum LA EDOM KR A — AT FA b B D=L
TP A MERIZIESA TV, 7/ A— ]
A —H — DR ER R E AT 54— R
T A FEBED S O~ LT YA NERERIL,
CHIVE THES N CE IR 10 um LA RO
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S EALRDEREMENRDH D, Ll, F/Ri%
F—=ATFA S PO AT YA FERE
B LTI, SRERICHFZE S TE TULARn
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T AT = VORSERREAT DA — A
FFA AR M B R ERT S 2 L
MTEXDLFED 1 DICEEBIERDHD. &
SEMIEIT SR TR SN ) A — R
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H—nb<wAf 70X — Vv F—F—FTD
Flix ORI DO F — 2T F A MM E A
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RIS AT, SR AT A
FO=NLT YA NEREEEI A O ICT
HZEEHEME LT

3. WHEDTTik

NiSO, - 6H,0, FeSO, + 7H,0, H,BO,, C.H.NO,S
EDKBKERN-AEE8ENICLY,
Fe-22wt¥Ni S&EMEEZER L. 548%E
WMrEFEMIT fee FHE bee FHINEME U705
Tholz. BEBEMNFITAERK LT bee fHEZE
BBICLVERLEZ~LT YA MME (bee 1
&) #XBIT5Z EDRRHETH LD, 650
~ 1000°C T 120 min DOFESHALFRZITV, 34
pm ~ 290 nm DFE & Ok ERIFE & A9 % A —
AT A B A ST, MR
BEASEE, AN CEEMEE (SEM), Bl

T-BEMEE (TEM) ZHWTiT-o7=. FioA4—
2T A FBEOR~ LT YA FORER)T
AL TEMIZ £ 0 #5530 2 25 El 3T X & v
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Figure 112 1000°C, 825°C, 775°C, 650°C
CHESIALER A i U 7= &< FEAT 7 D SEM 846 &
ONTEM B Z~d. RIE L7zA— AT F A MhL
RITENZEN, 35 um, 4.0 um, 1.6 pm, 290
nm T&H o7z, KifE 35 pm D KA — AT F A
MRiM CIEI=|IR T A~ /LT A FHEAE
FRR & 72 o TOTEDd, RIEEDY 4.0 pm BAFIZ
RHLERTA— AT I A N EFEMESEE
BENDH XY, FA—ATF A hOfE
RIRZ WA T 5 & Ms SR REIETT5
Z N birot.

Figure 2 [3Hif% 4.0 pm, 1.6 pum, 290 nm
DA —ATFA "t T ErLBLIZEZEO
AR A B L TEM2 CTH D . Figure2 £V,
K% 4.0 um L FOA—ZFF A F b,
IR (112} <111, BEXSEE G AT 7 L
— MRO=ALT YA PRERTD LI
B LMD, ZhE Ms O TICEE
STNT YA NOIENRT ARG

Figure 1 SEM (a) and TEM (b) - (d) images
of the specimens annealed at 1000 °C,
825 °C, 775 °C, and 650 °C, respectively.

Figure 2 TEM images of martensite
transformed from austenite with grain
size of (a) 4.0 um, (b) 1.6 pm, and (c)
290 nm, respectively.
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Figure 3 \ZKifE 4.0 um OWHIA— AT
A "B ERKLE~LVT YA MO TEM &%
Y. INHO=AT YA b OSREEIE
{310 15}ED FL—R LIZIFFEITTHoT-.
WE, A0~ LT YA MIRHA—
7 F 4 b & Kurdjumov — Sachs Difitidh 57 B4
f% ({111}, // {011},, <011>, // <111>,) %
7= 3728, 24 HOFE SR FEINCEM e~ VT
VYA RRYT U NRFEET D b 24
Bo~nT oA RV T DO h,
HPMEEFATTH Y, 1OBROTH IR
BHEWIHEHFRTHDH AN T ML
THERBTHE, v LT oA FEREICL Y
ANENDEROTHEEMTDHZENTE
5. ZOERROT OB LB CREmE
e L BN T 5. Figure 3(a) TlX, L
fETIC K> TRIELT=-FNFhDO~ LT v
P A FONY T NEEERFIIRLTH
L., I~ T oA SN T MIE
LT, w7 ¥ a NEREOBI GG % AV T
HHLERIROT AR EZ AT LA REK
Fiz7ey FL72b D% Fig. 3(b) IZ"7.
Fig.3(b) 75, (a) CTHEREL TAEK LT~V
TUHA FARY T P OTBIROT B IT T
BHWIHHRTHDZ Enbnd. D7
B, KR 4.0 um OREIA— AT F A b6
< ILT YA NERETIXH ORI N8

Figure 3 (a) TEM image of martensite
transformed from austenite with grain
size of 4.0 um, (b) stereographic
projection showing the shape deformation
directions of martensite variants

observed in (a).

Figure 4 (a) TEM image of martensite
transformed from austenite with grain
size of 290 nm, (b) stereographic
projection showing the shape deformation
directions of martensite variants
observed in (a).
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Figure 4 (a) (ZKIFE 290 nm DF / FEdhA
— AT A M LER LT YA B
DO TEMBTH D, AN OFE R, RGO TR
Lz~ T oA bEeHFRTRLEZLVT
VYA NMIENENR CA—AT A MRL
WO ER LI~ T YA R T RT
HDHZ EnbhoT-. FO8, Kifk 290 nm
DF I ERA—ATFA b= T
A NEREIZBWTY, =D —AT A
MRIDBEE DO~V T oA AT o b
NERTAZENRHLNE o=, LL,
KIBE 4.0 pm OFHIEIA— 2T F A b bk
RLT==/T oA R EERRY, Rk 290
mm DF JEEE A — AT A RS AR L
~ VT YA N OgEEERERIIL {3 10 15} D
FL—ZXEE—H LWz, =T v
A NEREOHSGmE AT, Zhbn~vib
T A RRU T RDOROT %
B U7ZRER, BROT AR B EDIZH
FHTHDLEI RN T SRR L TA
BT DA EBET L LN TERNoT
(Fig.4(b)). ©F v, Rif 290 nm OF /ff
BA—2TFA b= T YA R
REClY, HOBEMEENME Koy T
RNEINANIAE TS, A=A T F A FRIBRDHE
IS T, NU T MBRAIRNKRE < 21k
THZEDRHLNE o, T RERA— A
TFA SISOV T A NEETHE, «
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