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Abstract

Measurement of welding residual stresses is one of important tasks to assess the structural integrity of welded
structures. For operating components, especially, nondestructive techniques are required. By now, authors have
proposed a new residual stress evaluation method, the bead flush method, where residual stresses are calculated from
eigenstrain distribution determined by surface removal of reinforcement. In this paper, a brief description of the bead
flush method is given and its utility and problem to be overcome are discussed. And also stabilization method of

solution set of eigenstrain in inverse analysis is proposed.
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Fig.1 The proposed concept of the bead flush method
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Fig.2 FEM model of the Butt-welded plate
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Fig.4 FEM model of the Butt-welded plate

aglA & dEnke Zol,

}3] /\_5_1_ /H

)9 nHUPEA 9 TSPl AN
FES HAEE ARk y QU afuds
e Asl #RHL PYAA Fevhe AL IS
Do, 5 AR APE A= SRAA eris
AFSHL A5 glont, M=) YRl
SEEE R ECSELEEE R DR
o oge AIE y B PHO UE 439

Bl 4§, ARSHS PR TRAAE 4R
o x 4¥olebe A ul@d IHEE FFHE
g *MOH e @ ARAYENL yot 28

300 ———— ——
M —.— crx(s 0,0 |
F 200 7\ Assumed o, |-®- 6,6 0,0 \
= ‘ :
5 100 | r\
§ | A -—f
w 0 — o - —————— —_
£ 7 *?'L.w i
g -l00 - -!;' RNPUUEE Sy 2
B oo L e |
& -200 P ',;’Assumed
; uug )
=300 —
0 20 40 60 80
y (mm)

(a) Distribution of gy(¢ ", 0, 0)

300 o

- FF o, (0, £, 0
g 200 " \Assumed o, | -e— 0,0, & y,O
< 100 | ‘u
4 ) 8 _noo o000
2 0 %Ww
= -100 - T T L aeoeTT
B SO
e | ‘{(L a,

0 20 40 60 80

y (mm)

(b) Distribution of oy(0, £, 0)

300 —- -
f Whole o, | —*— 6,(0,0, €
o708 ‘ e

200 \, (—=— 5,(0,0, &)

100 |

‘ In OO *»—D._T
4} s -l ——
" Ww’:p&*’ o

()/U/"‘
-100 ‘F o000

Residual stresses & (MPa)

200 ( L& Whole 5, ,,,,,_M___J’

300
40 60 80
y (mm)

(c) Distribution of (0, 0, &)
Fig.5 Residual stresses produced by single component of
eigenstrain (Open symbol: exact value)

4.2 Sl g s Y3
Ageol el s Fad spagEel o

-52-



ALY 4 9 B)E oj8st] AHWFES 74
e dEANYe AASRE Aede 29 6
o Aoz FAE HAER A F2 IA
E Bk Ay, 2A sad g 5344 3
oM, SAHLAE AdS Qe oz odye
2E olg 1A yodd °‘f$—lt}. a4 6 o Al
AEL FHLAS QAANERE 15 3 uHA 3§
Matde 299 2HBEEEEE YEbln g
TN EF 2

Ak} Zol, AYUFEA 54
T AAEREY FHo] B

o1& dAsV] H‘GHH EaddMe g43w
FHo| S| XA HESYDYS AA T SEHPLY
AR rank & THLEA ANEXTE FHIAG.
Eo)XAE2dfol s s i Eel <A
Aot *’F‘%“’“Hu g T WHoz HA
ek WA S g4I EREy 4
(column)<} 4‘—% 4 7Rol22 AA rank & T 4
7V HH, olul rank=4 off APAE 3B 64 B
%, AAEE FHo| B dE A 19
52 2AZ}2| rank = 3, 2, 1o i3 SEqYS +
sto] e E o FHAr)

0 T
fo
!
3 Without strain
% -1000 | measuring error ]
(™
.5 ]
B
Z
S -2000 - 1
&2} - Exact
F_ I 1
|
-3000
0 10 20 30 35
y (mm)

Fig.6 Estimated eigenstrain distribution
(sde; =20 1 , without regularization)
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