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The effect of the welding residual stress on the ultimate strength of the
stiffened panel

Komoriyama, Yusuke
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In order to investigate the effect of the welding residual stress
distribution on the panel and the stiffened panel, the change in the welding residual stress
distribution due to the load was experimentally verified. First, a welded joint test piece was
produced, and a method for treating the iron plate surface for performing an X-ray residual stress
measuring device as a method for measuring the residual stress distribution was examined. Next, an
experiment was conducted in which a tensile / compressive load was applied to the welded joint test
piece, and it was confirmed that the change in the residual stress distribution was not large. We
also conducted an experiment in which repeated loads of tensile and compressive loads were applied.
In addition, we conducted an analysis using FEM considering the welding residual stress for the box
girder composed of the stiffened panel and the panel, and Investigated the effect of the welding
residual stress.



survivability
FEM
Smith Smith

FEM

3.1




3.2 FEM

10

4.1
@ 2 )
11 11
¢ 12)
600
w00 ORI
2 O ERHE 108
_ Ao 5o ABRHE 08
T 300 =
Z 20 o
£ 100 - o048
B=s===r= 3 s
100 8.80ghE 800@Pn
200 : = - ===
-100 -50 0 50 100
y [mm]
11

FEM

ores [MPa]

600
500
400
300
200
100

-100
-200

X
o REEMAI
| oLz
o = -
S
{u]
==E== o8 | g"

o o} O
_mﬂﬁ+lg° = [f g-of
-100 -50 0 50 100
y [mm]



13 13(a) 5

(Loadl Load5) (Afterl Afterb)
13(b) 13(b) Before
Loadl Load3  94kN 188kN 282kN Load4
Load5 13(b)
Afterl After4
After5
14 -94kN -188kN -282kN
4 (Loadl Load4)
(Afterl After4) After2
After3 14(a) Load3
Load2
15
(Loadl) (Load2) 10 10000
27000
2/3
:22 :$ —eo—Before —e—Afterl After2
300 _ 20 After3 —e—After4 —eo—After5
. / = /“”"':QSK% ==
. Disp. [mmI. ‘ 7 7 7 7 y [mm]
@ (b)
13
_SZ :£ —o—Before —e—Afterl —o—After2
~100 _ After3  —e—Afterd
% -150 % 102
820 ——Load2 § -100
= 0 ——Load3 ° 200
=00 Load4 -300
h h Disp. [mn-1]‘ h 7 7 7 7 y [mm]
@ (b)
14
igg = :3 —eo—Before —e—Afterl —o—After2
. igg / _ 20 After3 —e—After4d —o—AfterS
g Zg . — % . ﬁ
= 00 / ——Load2 5 :;Zz :
:;gg = Load3 -300
- 0. bisp ] - -40 -30 -20 -10 , [;m] 10 20 30 40

@ ()
15



4.2 FEM

FEM

2500

2000

1500

1000

500

0
Exp.

16

FEA wo ores

FEA w ores

17

3000
2500
g 2000
;-E 1500 —DKS2
"g ———DKS-3
® 1000
& ——DKS-4
500
0
-1500 -1000 -500 0 500
€a (ust)
(a) axial strain
18
tp=15mm,25mm
(wo Res)
19
12
1
08
0.6
04
% 02
T o
-0.2
-0.4
-0.6
-0.8
-1
5 4 -3 2 -1 0 1 2
efeY

(a) tp=15mm
19

518091
3000
. 2500
Z
3 2000
g
£ 1500
8 —— Al
51 —— bending
= 500
0
-2000 -1000 0 1000 2000
Strain (pst)
3000
2500
z
£ 2000
¥
2
€ 1500 ——DKS2
=
2 ——DKs3
& 1000
& ——DKs-4
500
0
-2000 -1000 ) 1000 2000
€b (ust)
(b) bending strain
(Resl Resb)
15
1
0s
5
% 0
05
1
15
5 4 3 <2 1 0 1 2

efeY

(b) tp=25mm






