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Development of high accuracy welding inherent deformation identification system using three-dimensional image measurement

by Takahiro Onda

Abstract

The method for analyzing in which FEM elastic analysis that use the inherent strain method is typical as the method of predicting
such a welding deformation. It is necessary to know the amount of the inherent deformation to apply the inherent strain method.
Inverse analysis is assumed to be a method that handily identifies from the welding deformation experimenting measured. However,
a conventional experiment measurement method installed in several points in the measured test specimen, and measured the center
coordinates with the contact three-dimensional shape measurement device. Therefore, it takes time and effort to measure, and the
obtained measurement data is few, highly accuracy inherent deformation value was not able to be obtained.

Then, the measurement of deformation before and after the welding is done by using the image measurement method to obtain a lot
of three-dimensional measurement data at a time for noncontact. And inverse analysis is done based on the result, and a high
accuracy inherent deformation is presumed in the present study. In addition, the inherent deformation of each various welding
condition is presumed to forecast the welding deformation of a real structure and it has aimed at the establishment of the technique

for making it to the data base.
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Fig.1 Measurement point for inverse analysis.

MO05-2

R 22 R (Eim - AamiEEAE(2011 4F 2 H)

B~ M) v A ThD. ERFHIEEOLESRMT, 5k
IZHRR7ZEBY, Bm—-6)24n THDHMND, j2i THD.
—HREC, AR A TR LIl & FHA s
DOENCITREEN DD, TOMEL e} & LT, R/h ik
CE VB O THHEAEREZRDD.

e
THMAEDFEMETE &L,
fel" e} =l ~ ek}, F (fa), ~[reYas),) - )
R 5 1 IR AEr LY,

(17 1)),

TROLEALER ax), 13, WXLV ZLENTXS.

(3)
E=

E D {ax),

=[H] {u} (5)

o T MR ©)
2.6 WHEBET MY YR [H]| OB
PR E~ N Y v 7 ADE k FH ORRE,
oo hygre by 1 48 O HOBAZIVHSY Ak 10K

L) & Lo 2T oSy %tm&iémahw

{a *}i = {0,...’0,141 =1,0,--0 }ZT PAE LT, BEAEEOS
Az HIERIZ B 2 D & & OWERO & 5 Hi R A Ul Zs
ftu DREESERT. LI=R-7T, [H]= Y v 2 23H
FREESRIEIC L D IEMEAT 2 i [Blih 0 K4 2 Lok »CTF
H9 5.

3. BEEAZERORERR
DL ECRLA U7 it B 2 W C, IBEEE AR E
T EERFHA LR BEAE B RIET 572012, EBERTER
ZWRICERE R Fig2 IR ST VE NI AT
AW ZIROGEHIEE A A Lz, B3 B icl
KUER T L —% BT HZLICED T F LR — %
5L, HEGEREHFOMSEEL&EDL LRE L. R
B oo &% 120mm, BE1E 120mm TH 5D, £7-, B

Digital camera

,
\—;

[

Carriage

Welding

direction

8¢ specimen

Fig. 2 Experimental equipment.



Tablel Welding condition

Thickness
h(mm)

Heat input speed
v(mm/min)

Heat input
parameter
Q/h*(J/mm’)
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Fig.3 Inherent deformation.
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Fig.4 Displacement in z-direction by inverse analysis.
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Fig.5 Displacement in z-direction by image analysis.
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Fig.6 Comparison between inverse analysis and
image analysis.
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Fig.9 Comparison between inverse analysis and
image analysis.
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