$Fi3gE: FEe h E o1 4 33 R Vol.38 No.8
2019 £ 8 H MATERIALS CHINA Aug. 2019

F4E4 )

BEEAEZEREZEFEM

RHA, R, K A, F
(LB KM BB 25 TRE2EE, LA 100083)

O WSH R RO S R E R TR, MASE R, T RIRHAR AL RE S, R SRR 2 a1 T AR
SERYALIOCER, IMSEIURREA IS5 . PR Z [ FE MU A A SRR AR A LR AR S AR, SARZE 3T 2 AR A2 3l
Jrz—rE, AV SR A AU PR O SUR ISR TR IR, PRAR ST 25 2 BEARAT S i A2 PEOU AR O G B . I /?ﬁi'ﬁﬁ
HVCHECZ BIROC R IR, 2T SRR S B A LR BT, B e A DE A I B S, Hed A 2 B R T L
T DA SR I AR A Y O sl MFEE, IR O s MRS A: B AEE A4 LT RUR v, AR d RS AR A xmﬂ‘i, i
AP AS R, RIr LR AR A B . S LSO AR EE S BLIG R AR AR AS S ], A28 T VR4 TT
KEIAIS AT FEER A PTCLab BN, BeAh, A2 B0 ek N _ B35 T A R B 20T

KEEIR . MRS PUBL/BERD; S BISCR; TR

HRESES: 0799 X EERIRAD: A XEHS: 1674-3962(2019)08-0731-11

Interface and the Preference of Transformation
Crystallography

GU Xinfu, SHI Zhangzhi, CHEN Leng, YANG Ping
(School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Solid-to-solid phase transformation plays an important role in controlling microstructures in metallic materials.
Specific orientation relationship (OR) and interfacial orientation (10) are formed due to the reduction of the nucleation bar-
rier via reducing the interfacial energy during phase transformation. The formation of such specific ORs and 10s is called the
preference in transformation crystallography. In addition to phase transformation thermodynamics and kinetics, phase transfor-
mation crystallography is also indispensable for understanding the formation of various microstructures. Interfaces and their
structures are the keys to understand the transformation crystallography. Specifically, interfacial matching is a common con-
cept in geometric methods applied to study the crystallographic features generated from phase transformation. In this review,
the method based on good matching sites ( GMSs) in the interface is shown to qualitatively understand the transformation
crystallography. The quantitative tool to describe the distribution of GMSs, i. e. O-lattice theory, is reviewed thereafter. Geo-
metrical methods based on O-lattice theory are further explored. Although the inputs for geometrical method are simple, usu-
ally needs lattice parameters of two phases during phase transformation, its outputs are rich in crystallographic features. Fi-
nally, a free software for transformation crystallography has been developed recently by us, PTCLab, is applied to
understand the precipitation of austenite in duplex stainless steel. In principle, the concept reviewed in this paper could be
also applicable to analyzing grain boundaries.

Key words ; transformation crystallography ; match/mismatch; interface; orientation relationship; calculation software

i

1 B

SR Z A AR R P B O BURR IR —, B
T AL B4 J5 R S B A TR A AN ] T b M A R B4 Dt 1 91

WimBEHEI. 2018-09-30 f&E BHF. 2018-10-08
E&TH.: PRt ARB il 55 2% (FRF-TP-17-003A1) ; H

A T (51771020, sty T SRR T AR L K ) — RS A
(e, B, B, 1981 4%, JEI, Email PRSI S, fEL bR et AL R R 226
xinfugu@ ustb. edu. cn st o

DOI: 10.7502/j. issn. 1674-3962. 201810001 ﬁﬁﬁgﬁ&é%ﬁﬁg% 55 A B B A BE RS n , &l 1



732

Hh A ki

% 38 &

FEESHARR, A S5 8 22 8] A 5 2 TR A% B Y
B3, R TR RE 4, WIAH Z 85 T8 BURR IR 1
fRAE S m B > Hik, #HA SRR 2 8 R T R
BRI DC R | ST I ) R B 1 45 48 45 AR 2R R AR, BIAE
FEARAE SRR ZERR RG> SR T e Bl 0y 2 —
B, ARZE AR 22 B A B SUAS R Rl R

F T AR IR 5 0 1] TR I RE L, I RE B
SN = RS 7RI TR I IS N TRt/ B T
HORTAAE SR F R AR s o AR
B TEAT AR & A 2 JLART R Y 1 — S AR A B8 7 %
HENT PR GAHAE BARE R R R, SCPE RN A
A EEAS E X, HE 25 A 24 40 BHORE A2 b A 2 B IR) R 1Y
TRT BRI ELRAY 77, FEAT 48 78 1 09 43 A1 O 1 B LA AR AR
B, BT A A A AR TE R B AR S d R A A A 8
S
1.1 SEJLf
EXTFHAMBERESANEMNSE, RS54 A
BEE . o 3 Sk SCFE I A0 b AR A 23 8] 1437 ) 56
#, FR2ASEE BT,

DL G ZR 246 W b AR AEZS [ Fh AL B OC R, iR
L PR O TN VA T B Na e TSR e
FESL, BRENTEEE fA R D324, AT LA OE R
B3 ANSHORIR . SRR AR B K e Bk
LIRS F, BV T A AT B PSR ) A 1] SF-
TR R ZEA IR, XM RR I LB E WL, ) 5 Bk
MR B [RAR A A4S, S IR (bee) AT IR 44 B AH
(fee) Z 8] BY Nishiyama-Wasserman ( N-W ) 1/ [6] 5& 2 A
VAL ABhFl i 10l 1l P 4T (111) (/7 (011, R
FALTT A o s R 7 45 7 AR, ez E e LU
TS 1) G R AR R AR EL G 4, ASr 1] OC R B o ] — Ok o
AR A bR R 2 B o — A R R AR R R A8 4

S AR 20 T, ) T A SOk
X, B B AT RRAL S OLES AN A B SETOULE Z5 4, Rk m]

OOOOOOOOOOOOE' o 0 0 0 0 O
900 0000000 0 0 99 0000
99999000000y 00 0000
000 0000000 09 @ 0 ©0 900
00 00 00 0000 00 2999
® 000000000 0 0 o e o0 o
® 00000000 0 00 e o ¢ 0 o
ooooooooooooB e o 0 0 o
® 00000000 0 0 0 e ¢ 0 0 0
© 00006060 0 0 0 00 e o 0 0 0
Bl 1 AR R

oo 0 8 00000

VIARHRE A 1 25 4 X0 FUE A 7 4328
1.2 FE%EH

MR A A A SR T A 0 D T B DG B sk R e B, AH A T
LI b e NI c 0 3 R R T R (1] 3 5T

Pl 1a iy SUIE R o8 2L BLIH . i o FLRAAR B 1Y
JRFAE T L ——XF R, BE B A A% 22 ] B B E R
/N, BRI AR T LAE S AN I AR ST 58 A AR AN
BN & B IRA S BLRAR (y) Z 18] (Y ST (0001),//
(111), o IXJEFUIH Y 5 T e W B . i T PIARZ ] i
SRR RS BT 7 B AE L, BE S PO AE qR A% 22 R) Y B
WK, BRI —E MRS G, SR R IR
ST ) O30 3 S P 0 o 5 R A, AR IBT 1b IR
TXRE Y LR AR A 2 TeA ST, AL AR SR AL Z [
EREIX, ER  BRA A RIS A rh Z R b A A S T
SRR ST Y ORI S ORI, B AR A S,
WE 1e B, JEHAE B ANAEAE A% DR U] Y 3 A
R, SRR R A REEOR . AR, TERARBCET, PIAH
Z A AT LAY A AL 2R A o7 s B A 254, R g A )
ek L, BB A 4 P Laves M5 3 4R 2 A1 Y
LT

&1 v ga s 9 AT B8 T R, PR R G
AL & A5, & BN, PRGN
B2 &5 — e & g5 K, A -0 - T
(terrace-ledge-kink, TLK) 8§k, Hrp &) &1,
AN T LA 4 TR Ay b A b 0 3 HE RO R, T
TEGBY, UL ST A 1 347 W) b 2 I 5 At v, G 2R
FHFE RO BE R IE R s, PRy TR Fmr, Fim b
IR L B PR A IE G B, 52 B ke 10 0 st 5 18 4 I 1 R
Ho XT—BR%E, FRHEFEMNAHERAGRE S SET S
Bdnsts, —REAUE ERR T B BrA e Z AN AL LA

SR AL OC R M A Y 5 ook gk, PROLIRRE
REEX Az B RS S (TR . b TAF A
(1 ST SRR R AT S A AR AR LA B R R £
FEF R R AR 1Y VE B s A EL A BT, AR A AR PR

OOOOO@ OOOOOOOOOOOO
090 0 00 00000000000 o0
00 0 00 0000000000 0O
oooooa 000 00 000000 ol
R’ 3P 0 00000000000
e e o o ® 06 ¢ o o o o o
““B e 6 06 o 0 o o o
e o 0 o B
6 6 ¢ o ® o o o o o o o
e o o o e o o o o o o o

(a)sEadbht, (b)2PIts, (o) A

Fig. 1 Types of interphase boundary: (a) coherent, (b) semi-coherent, (c) incoherent
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