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Damage mechanism analysis of third generation ultra-high strength steels using
combining method of synchrotron X-ray and finite element simulation, and its
extension to inverse problem analysis
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This research project elucidated deformation and damage mechanism of
high-strength TRIP steels used for automobile crash component parts. It has been a task for TRIP
steel applications that deformation localization sites subjected to easy fracture. A newly developed

tensile testing method combining numerical analysis and measurement, as well as nondestructive
analysis of internal forces and metallographic microstructure during tensile deformation conducted
at SPring-8, revealed that the cause is the unstable development of the internal hard microstructure
under deformation localization, which induces strong internal tensile forces.

Furthermore, three-dimensional microstructural observation was conducted to obtain numerical model
based on the actual microstructure. After that, finite element simulations were performed based on
this model. This simulation found that tensile forces were localized around the hard phase among the

metallographic microstructure.

TRIP



TRIP

TRIP

TRIP

TRIP
TRIP
TRIP
TRIP
3
3 TRIP
3
3
1
3
3 TRIP

£
@
Z
il
L
J

v
=
2

R DTERE

1

2 X

SPring-8 X

X
TRIP
X
3 3
1 2 3
2



2 TRIP
1 3
3
3
3 3
2
3
3
3 3
TRIP
X
4 X
3
3
X 4
3



TRIP 3
TRIP
10 . 1000
T 9 e 900
= g T 800 . 3
7 . s 700
6 " L 3 600 .
5 .» 500 ,
4 400 .
3
30 7 3
2 200 °
1 ¢ o, 100 °
0 - 0O =
0.0 0.2 0.4 0.6 0.8 0.0 0.2 0.4 0.6
3 4
2
5 3
5 4
900 MPa G yen0)
TRIP Te856e103
+4.167e+02
+3.333e+02
+2.500e+02
+1.667e+02
+8.333e+01
+4.578e-05
-8.333e+01
-1.667e+02
-2.500e+02
-3.333e+02
-4,167e+02
-5.000e+02
-3.222e+03
X 5
3
TRIP
3

0.8



0 2

Matsuno Takashi

Hojo Tomohiko Watanabe lkumu Shiro Ayumi

Shobu Takahisa Kajiwara Kentaro

Tensile deformation behavior of TRIP-aided bainitic ferrite steel in the post-necking strain 2021

region

Science and Technology of Advanced Materials: Methods 56 74
DOl

10.1080/27660400.2021.1922207

Watanabe Yuto Matsuno Takashi Hama Takayuki Matsuda Tomoko OKitsu Yoshitaka Hayashi 109

Seiji Takada Kenji Naito Tadashi

1180 MPa Dual Phase 2023

Tetsu-to-Hagane 536 546

DOl
10.2355/tetsutohagane. TETSU-2022-100

2022

TBF T™

72

2021




3 TRIP

72

2021

TRIP

M&M

2021

2021

TRIP-aided

2021




TRIP

56

2022

(Tomoko Matsuda)

(00587644) (85104)
(Tomohiko Hojo)
(50442463) (11301)
(Ikumu Watanabe)
(20535992) (82108)




