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in-situ Observation of the Microstructure Changes in Steel by EBSD
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Abstract

As in-situ observation method of changes in the microstructure of the steel due to the deformation
and heat treatment, in the present study, we focused on the in-situ EBSD analysis, and we introduced
a tensile deformation stage and heating stage respectively. Results of the tensile in-situ EBSD
analysis, deformation behavior of SUS304 were observed by an increase of both low angle boundaries
in the grains and KAM value near the grain boundary. From the in-situ observation of the
transformation behavior of Ti and steel by heating, it was confirmed that the specific orientation
relationship such as Burgers relationship and K-S relationship were established between the
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transformation phase and the matrix phase.
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Photograph of the tensile stage

RARTIRDWEDT2500N ThH L DT, MEREEIZ L DA
HE 1 mm FEECTORHIATTRETH D, sk OWFE R HL
DIADEZ TH 5o

EBSD T Tl % 70 B IS L TR 2712 IE XS
BRLLEDNH LD, RAT— I Tl 20 FEEFL 720RFE
THERF 201 T SEM DK A 7 — VI L 72
250 BEMEIF CAEFT0 BB L T 50 RAT—VIEMlA 5
HE\EREE LR TH 57280, EBSD T OB H LI
WEo TBH LI VWEADPRRETH L, TRV ITEE
sl S, WE - B E RSB &
R CEILT L2 EDMEETH Ao HIIRY in-situ EBSD fi#
HIClE, L CO LSS T LI ERLEEY Lk
WITREMED D B0 TPATERETIAE—ZIE LR T WK CIE
HEVMEE 2SR5, B ZATEMARH O X 5122 TE
WAMEHE L E T IE EBSD AT ASS— £ 5 X
I, B OTPATEHESZHS LD REEDIT 55
DLRPVEE 2D,

M2I2B[E) AF— D0 ANy FHEOZELE 7T,
BIBMGE, SR E L F T EOMECTHIHTE TV
CEDE DD, KREBTOZ O ANy FOFIGREEHEE X
8.8um/ F(# 0.5mm/ %) TH LM, RAT— I Tl 1um/
BT ORI TH D 2 & 2R T b,

2.2 SUS304 M55kt in-situ EBSD f#4h

SUS304 % WV THIER D Z T T TO in-situ EBSD f##T %
FhtiL7ze F 951D ZTERNFATE P AL 200 um <
300um #EIE % 1.5um A7 7 CEBSD f#Hr L, FliE0 %
TERC A CHLER % [Al— S CRAT L 720 A mId BRI %
A5 100um FFE CHIA L, 2@ ZE 8 (1700um,
3200um) TOFFHT b AAT0 7B EBSD fENTICE L 721
MiZ6~750/ 1HETH-72, WE- 2l (13)
IZB\TC, EBSD f#HTHIZ 30 ~ 50N DA EAL T AT20 5
N7, B2 BUBGT2 ETCOMEICE 720 ZOFf
BEOR T IO SEREEIC L I8 EAEHER S b
A, FHEARHTH 2, WET— 5 ORI Th 525, Wil
B~y 7, i~y FI22 T, KAM %y 72K 72,

#roH g fE 4 F o#ic 4045 (2016)

2000

e

3

7 1500 |

[+

o v

]

2

=" A

.y

o

€

o 8.8um/s

g 500 r

«

2

a

0 i L L L
0 50 100 150 200 250

Time (s)

K2 BIERYVZAT—IDI7OINy NERE
Crosshead speed of the tensile stage

1000

800

Z 600 |

§ 400 |

200

0

0 1000 2000 3000

Displacement (um)

X3 SUS304 DfTE - ZIAhiE
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in-situ EBSD analysis of the SUS304 during tensile deformation
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Photograph of the heating stage
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in-situ observation of the a-B phase transformation of Ti during heating and cooling
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in-situ observation of the a-y phase transformation of steel during heating and cooling
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