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Grain Size Dependence of Tensile Deformation at Room Temperature of
a Reversely Transformed Fe-Cr-Mn Transformation Induced Plasticity
aided Stainless Steel
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Abstract

A wide range of grain size was achieved in a Fe-Cr-Mn austenitic stainless steel (STS) by cold rolling and reversion
annealing. The tensile characteristics of the STS were analyzed in terms of the dependence of strain induced martensitic
(SIM) transformation on the grain size. In the ultrafine grain regime, the steel showed a high yield strength over 1 GPa, a
discontinuous yielding, and a prolonged yield point elongation followed by considerable strain hardening. By increasing the
grain size, the discontinuous yielding diminished and the yield point elongation decreased. The microstructural examination
revealed that these tensile characteristics are closely related to the suppression of SIM transformation with decreasing the
grain size. Especially, the prolonged yield point elongation of the ultrafine grained STS was found to be associated with

development of unidirectional & martensite bands.

microstructures, the rationalization of the grain size dependence of SIM transformation was suggested.
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Fig. 1 EBSD phase maps of the present steel (a) after solution
treatment, (b) variation of SIM (a’) fraction with the
cold rolling reduction ratio
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Fig. 2 EBSD phase maps (a, ¢) (green: FCC, red: BCC) and
image quality maps (b, d) of the steel reversion-annealed
at 750 °C (a, b) and 800 <C (c, d).
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Fig. 3 (a, b, and c) EBSD image quality maps of the steel the
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Fig. 7 EBSD phase maps of deformed microstructures of FG
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steel reversely transformed at 850 <C. (a) e =
after yielding), (b) e =
elongation), (c) e = 15 % (at the beginning of strain
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AL AF A wxE o A (Fig. 7b9] ‘B’) A% o
2 A&, 44§ YA s Wde] JFzHE 77
& durek WMy W=E0|(Fig. 7be] ‘C) AT

[e]
Va3 7181 e = 15 %ol A= SIM AT} FA ol
SIM Aol Aottt (Fig. 7c). 53], &F &4 o
Aet Wy M=o WA SIM o]
At} (Fig. 7co] 34 %),
ZHEA Y] 7 $-(950 <, ~15 um) % ‘%%Xé.
o] uEelA] grol, & A, ure

T 7bedst kel Al FRRbellA ‘fﬂﬁéf’]*ﬂix—l—%
723l o, o] o] EBSD phase mapS Fig. 8ol e}
Wtk &5 A5 ( %), th o A FolA 2
W WY M=ol dEEoY, AN A YA
= 5 Ao Eekal 7 ke R add |
W= 53 o5 wAt #EAHAT (Fig. 8ad
shab ). 7hEAshEe] W 27] 7hEA st Aol A
= (e =7 %, Fig. 8b) o] AAH FolA F W
F ZE A ERe] WY MEEY A wxrp B

Row, 53 A5 AFY el i FEI
ol dxHomn gy WF WE=E (primary
deformation band) w2} SIM©| stringer JElZ F A
of #AHU. 7hedstEo] Tkt ke B¢
(e = 12 %, Fig. 8c), o7 &zl npe} o] Wig W=

AN A AL SIM A3 (Fig. 8¢ A 2
F2) sAld ¥ Z2 ojx Wy Wwis=ES uwet
SIM WE}7} ot (Fig. 8¢ ‘A” -7

T

1



B
o
ofo

58

Fig. 8 EBSD phase maps of deformed microstructures of FG
steel reversely transformed at 850 <C. (a) e = 3 % (just
after yielding), (b) e = 7 % (low strain hardening
regime), (c) e = 12 % (high strain hardening regime).
(green: FCC, red: BCC)
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