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Abstract

It is of theoretical significance to study the crystallography of martensite phase transformation.
The phenomenological theory was briefly described and evaluated. The proposed viewpoints are
as follows. 1) The transformation from austenite to martensite through the Bain strain lacks of the
thermodynamics possibility. Moreover, it is unreliable to use the Bain strain (B) as the calculating
data; 2) The surface relief of martensite, which is generally in tent (A) type, results from the bulk
expansion during martensite phase transformation and has nothing to do with the shear. The
shape strain (F) in the matrix calculation formula is not directly relevant to the crystallography of
martensite phase transformation; 3) The lattice invariance shear is short of the thermodynamic
feasibility. No simple shear (S) exists in the actual martensite phase transformation, similarly, the
rigid rotation is imaginary; 4) The phenomenological theory doesn’t conform to the reality of
martensite phase transformation and should be abandoned.

Keywords

Phenomenological Theory, Martensite Phase Transformation, Shear, Bain Strain, Surface Relief,
Matrix

DRAHERS " Mtk

—HIFDRERENIZEF R

NF g, HaF, EEF


http://www.hanspub.org/journal/ms
http://dx.doi.org/10.12677/ms.2014.44018
http://www.hanspub.org
mailto:lzchang75@163.com
http://creativecommons.org/licenses/by/4.0/

IR ES “ PR [ PFIR

N L RHECRY, MR SEE&% 0, sk
Email: Izchang75@163.com

Wk H . 20144F5H26H; &RIEH: 20144F6 H20H; FHHM: 20144F6H27H

R

AL KEARREEEFEREERE L. AXHBRIN THERED, Hill: 1) UNBENRERER
AT KAk, SRZHRAETREN, NWEMNEBEATTESE, A, 2) DRERLEHEREREL
P8t 5YIAREXR, FOHiEAKER(A), EETEAHRRRNEFS S REHERREEEAERK
BR; 3) REARTIRRZTHRALETRYE, ELRRND REHZPAFERRTIERES). AR, Ntk
HREMH; 4) WRERE D REMZEEAR, MTER.

XK iia
MEREU, HIRMAAER, V1%, NHEME, &, EEL

1. 5|8

20 20 50 FEACHTHAH M. S. Wechsler Z5(w-L-R)[1]F1 J. S. Bowles Z5(B-N)[2] 5 HIHr i H 17 5 1
WRAHAS PR 22 I ME R “ BRI« W-L-R 22 ULRT B-M 2200, X AN SRS A R840, B2 (0 HE R s R4t
B FEAHE, 2 WA AR RO Z e B . T MER U, BURRR R, 5k
PRAEE, It EWRZY, MORNRERCONES, PRI BLEUR )BT 2 A 2 s A
B, 5 SEBRAH 22 B [3]-[5]. A SCMIRIE A ER IS _EXHZF T T TR LR X
2. JREF “IBiIL” EQEiR

KRR HR” HNERERFF UM AR R F AU, FIORRMER U T RIER S, A
AVEA IR A ([1]-[5]), RAAFLES, DUEXT IR

ME R 22 BT LA IR FAEA AR p S R 1 AR ER 20 B 1K, AN B -K RGN, MRt S
ARSI UGS A28 7 25 2 (R I J5E 1 7 SR A7 A% S i i FE A B P Re itk o FERFFE 00 b, R HE B2
SRS AR GER, RN R R R I B . A R AR EE D R A N — AR
MR . WA &7 AR R BT )5, el IER B SR WoJ e, ARAL
HOGEFN) W ZE RS SRR S IR AT HERT.

ME R Ui S AR AR AR A AE RS RE N R AR 7 i Ry = AN Bk A R AR [3]-[5]

1) DUpS R4 SAR, AdRERE #2748 i AH i A 254

2) AE¥SIUAE, B AFEAAR R B )AE, W EERAE, TR ROC I AR 1

3) Wt 5, RGN, EIE R TCIRAS . ANEE 3 P [ (158 >] 1) .

AR AR R B R B B L A (a)~(d) R S .

ZFUCBHAHOYERTR, BHi(a), (b), ()2 118 RIR. %N Fe-C &, X\ Y. Z N=Abtrkh, o miN
BRtro BE@) (0)23% MR DB NS, BEGHK fee—bet D[RR, KT R ESE, 7EEE K77
LR, ARSI C A E A, TR BT LA IS (110), AR T (100), o SIS IR AR A% B


mailto:lzchang75@163.com

IR EGL “ PR [ PFIR

© (d)
Figure 1. Sketch map of three-step strain of representation theory
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Figure 2. Sketch map of Bain strain
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Figure 3. STM images of surface relief of lath martensite in 2Cr13 steel (a)
Morphology of surface relief; (b) Height section line of position marked with
arrow
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Figure 4. Surface relief of lath martensite in Fe-Ni-C Alloy, AFM
[ 4. Fe-Ni-C & € B RARIREF T, AFM
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