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Material damage and toughness degradation due to reverse bending/local
compression treatment, which is necessary for CTOD evaluation of welded joints, were investigated
both experimentally and numerically. The optimal conditions were found by weld-to-fracture
simulation using Bayesian optimization, and validation tests were conducted. In-situ FE-SEM
observation was also conducted to accurately determine material damage caused by positive and
negative cyclic prestrain. It was found that the brittle fracture initiation characteristics after
positive and negative cyclic prestrain were decreased by cyclic prestrain, and in particular, the
toughness values were well correlated with the Weibull stress criterion, which takes into account
the rate of change of back stress. Finally, a damage accumulation prediction equation that can be
computed only from macro deformation history information was developed.
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Numerical Analysis for Appropriate CTOD Tests of Welded Joints

Welding

‘ Bayesian Optimization of Local Compression method with Through-Process ‘

Through-process FEM analysis

»’s”

% Local compression croptest )

" Weibull
stress
criterion

0

Evaluation

Determination of next

Critical CTOD [mm]

Bayesian optimization

1000 500 o0 500 1000

= Max Minimum stress at notch tip [MPa]

2 (Next trial condition)

H

§ v Optimal

S sl A < |\
El /N . X .
g ~ s
N OIS S ]
et e 0 Oty ]
T a® Ty J
$0.55B f
B >

: . NGlch
¢max 2% of B on each side ‘machinin,

- g

or max 4% of B on one side
0.68 0.4B >
pas g 50.20~0.285°
<
—_—
Notch
machining

ISO

08
SM490AN, Tensile test. omultiaxial
I Room temperature uniaxial
7
806
1
5 (e]
&
'§ 04 o
5 °© a
g m]
5 o
b4 02 é
3 A
: R @
g
=0
0% 1% 2% 3%

Equivalent plastic strain, &,

6 SEM

4%




6 6 0 2

Hiroaki Kosuge, Tomoya Kawabata, Taira Okita, Hidenori Nako 10(10)

Accurate estimation of brittle fracture toughness deterioration in steel structures subjected 2020

to large complicated prestrains

Crystals 867
DOl

10.3390/cryst10100867

Takumi Ozawa, Hiroaki Kosuge, Yoshiki Mikami, Tomoya Kawabata

Weld World (2021)

Typical LC Effect on Crack Front Straightness and Fracture Toughness 2021

Weld in the World TBD
DOl

10.1007/s40194-021-01119-x

Tomoya Kawabata, Hiroaki Kosuge, Takumi Ozawa and Yoshiki Mikami accepted

Simplified prediction method of Stress Intensity Factor in mid-thick plane in 3D cracked body 2021

and its difference from 2D handbook formula

Journal of Testing and Evaluation TBD
DOl

Tomoya Kawabata, Yoichi Kayamori and Tetsuya Tagawa 5

A Proposal of the Crack Tip Opening Displacement Calculation Formula and Its Conversion Factor 2020

to J-Integral in C(T) Specimens

Materials Performance and Characterization 608-626

DOl
10.1520/MPC20190196 .




Hiroaki Kosuge, Tomoya Kawabata, Taira Okita, Hideaki Murayama, Shunsuke Takagi

Volume 185

Establishment of damage estimation rules for brittle fracture after cyclic plastic prestrain in 2020

steel

Materials & Design 108222
DOl

10.1016/j .matdes.2019.108222

Hiroaki Kosuge, Tomoya Kawabata, Taira Okita, Hideaki Murayama, Shunsuke Takagi 300(3-4)

Establishment of damage estimation rule for brittle fracture after cyclic plastic prestrain in 2019

steel

MATEC Web of Conferences 17005

DOl
10.1051/matecconf/201930017005

4 0 2

Takumi Ozawa, Hiroaki Kosuge, Yoshiki Mikami, Tomoya Kawabata

Typical LC Effect on Crack Front Straightness and Fracture Toughness

11W2020

2020

2020




Hiroaki Kosuge, Tomoya Kawabata, Taira Okita, Hideaki Murayama, Shunsuke Takagi

Establishment of damage estimation rule for brittle fracture after cyclic plastic prestrain in steel

ICMFF12, 12TH INTERNATIONAL CONFERENCE ON MULTIAXIAL FATIGUE AND FRACTURE, June, 2019, Bordeaux

2019
2019 , 2019.6
2019
0
, Vol.89(2020)No.7, p.15-20.
— KANRIN, Vol. 103(2022), p. 16-25
(Mikami Yoshiki)
(40397758) (14401)







