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Research of ultimate load mechanism post plastic buckling of thin-walled members
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By understanding the characteristics of the critical strain in plate
compression and plane bending, it became possible to evaluate the ultimate load corresponding to
differences in geometric characteristics, boundary conditions, and material properties.

In the compression and bending of square tubes, it is possible to express the collapse
cross-sectional deformation state corresponding to various lengths, widths and heights of the square
tube with a single master curve. Therefore, by considering the biaxial stress state caused by the
curvature in the longitudinal direction and the local curvature in the cross-sectional direction, it
is possible to propose a highly accurate method for evaluating the ultimate load corresponding to

the collapse mechanism.

FEM



Eurocode3

Forced displacement £

" MSC. Marc” g V=
1

Eurocode3

,=U,=0
T Y. =
b
A A FI
1 SF
v
6b t u =u,=u,=0 %
b 6b t | R=R=R-0 &
: Cross-section A-A
Yy z TLV Fixed displacement rosssedion
1
A
L 1
R, Ry R, 1 | t]
y=0,b ! P | T
SS : N C)
SF 1 \h M | < —4
CF 2 - : vos y o
y A J»—> I
Z X X z
2
2
0.2 ‘ ‘ : 0.25
1 3 Boundary condition: SS
@ £/E=0.1 SS| SF| EyE
\ ool 2|4 l006 N
015ty yh-0.04 o | m o008 o
£ p. O | e |01
Cri L A
01 #b=0.03 Q_O‘ls 5
@ T\ vb=0.02 0.1}
0.05F 3/ ® [ ]
0.0 .
ylb=0 ok i . .
0 1 % 00L 002 003 004 005
el t/b
(b)
3
En
® ® SS ek
En y/b
SS
SF el

SF



) 4 4

10 T - 0.005 T
e\ jastic bending C;=50mm, C,=50mm, t=2mm | L/C2 FEM
: | ] ‘ =02 ;
; | &l S 4 —a| |
e 0.004 >
(a) FEM for elastic bending N
~ =
107 c T
Hy = lfl 3.
e
4= FEM for plastic bending
=~ with ¢,/E=0.001, E;/E=0.05
10
C;=C,=50mm, t=2mm
10714 -
10” 107, 10° X
KoCrt x/L
(a) (b)
1.0 = 800, : : r
A  FEM t=2mm
Uniaxial consideration | E;/E=0.02
———- Biaxial consideration 0_‘./E: 0.001
08l £
: z
< E
4
=, A4,/ 4,|.=1-03 (&15) 2 400 |
< &=L/ [C,(1+3C,/C,)] ke
0.6
(©)] ®©) C, C, t=1t=2 t=3 |
50 50 @ C O
50 100 m O m
100 50 4 A A
04 : : : :
4 0.6 0.8 1 1.2 14
V) Ll [C,1+3¢,/C,)] a1 8
K [m]
(c) (d)
X4 MAROEMHES KUBITFIZET HBR A EDRE
L/Cz =12
x/L
©
@) (@ FEM
©) Kg

ox FEM
(D



4 4 0 4

Kenichi Masuda, Sotomi Ishihara, Noriyasu Oguma, Minoru Ishiguro, Yoshinori Sakamoto and Mami 15

Iwasaki

Study on the Fatigue Crack Initiation and Growth Behavior in Bismuth- and Lead-Based Free- 2022

Cutting Brasses

materials 1-20
DOl

10.3390/mal15217488

Kenichi Masuda, Sotomi Ishihara, Hiroshi Shibata and Noriyasu Oguma 14

Effect of Rod-like Structure on Fatigue Life, Short Surface Crack Initiation and Growth 2021

Characteristics of Extruded Aluminum Alloy A2024 (Analysis via Modified Linear Elastic Fracture

Mechanics)

MDPI materials -
DOl

10.3390/mal4247538

Kenichi Masuda, Sotomi Ishihara, Noriyasu Oguma, Minoru Ishiguro and Yoshinori Sakamoto 15

Elasto-Plastic Fatigue Crack Growth Behavior of Extruded Mg Alloy with Deformation Anisotropy 2022

Due to Stress Ratio Fluctuation

MDPI materials -
DOl

10.3390/ma15030755

K. Masuda, S. Ishihara, H. Shibata, Y. Sakamoto, N. Oguma, M. lwasaki 183

Effect of surface coating on fatigue life and fatigue crack growth behavior of AISI D2 tool 2024

steel

International Journal of Fatigue

DOl
10.1016/j . i jfatigue.2024.108230




2021

2021




