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Estimation Method of Welding Inherent Deformation Using Digital Image Correlation

by Eri Kawamura

Abstract

It takes a great amount of time for the calculation by thermal elastic-plastic FEM analysis to predict the welding deformation.
Inherent deformation method using the elastic FEM analysis as the initial strain is one of the effective methods to predict
welding deformation of large structures. In this research, the measuring method to estimate inherent deformation of plate under
bead welding using inverse analysis is developed. Based on this inverse analysis, the inherent deformation is estimated by
measuring the three-dimensional coordinates using image processing technique by digital camera. Further, using the estimated
inherent deformation, the welding deformation of a plate is predicted as the forward analysis.

1.# E

WFEIZBIT BT P H AT o EvEiel, Bl %5
ORIE BN E D BTN MEED [ _LIC X » T MED
DEETG + I F1FHAN {58 B 52 o g LB i 2 05
FTHHE D BEAATDORTWS, ZOFETIT Y
W EEM ORISR DIkEE LHEE G L L TRE
L. E7- GHI - M2 =2 L WETRRICRIT DikiEs
FHE SR E LCiRET 5.2 LB L 2 fom
BOREMHBMBEZHET L2 LICED I AT TRES
NIz BRI BT DB, OFT HoAiER KON T15
FizetET 5, ZOFEE, HETH . 2B
W BEHS TR EZAE L TEY  ZoFHREDS
SWZHBHEINTWLFETH D,

—5. WELRIL, — I, @EAERTH Dt
DZET, REh2Y 0 BT, B L O ERNZETR T 5 HEUHE.
BRI IS & A, ABVRICE L A28, @, mHNE
BRI 73V 0r—F—TbdZtNEL HNERE
FHT 2720, MWEERERINIB, 7
A — ' — DO HE NN % #5720 0 R HE
L. BEO L Z A, BB % V7 FIELAMC
rnWkEZ NS,

T, WEAREZTINT 5 FEE LTI, FEM 246
TEMEATIE DS — I CTH D8, T OENTIEIL, Riedlx b
AT DA OB BB 2 BRI 2 FiETHY . E
B L~ 0 KBRS EMIZ R T DA 2 TR 511X,
FERENERIZRD E WS BERD D, —F., Ak
F L OBEAEFEENERNIKRD bR THDHEEITIE,
BMEMRATIC LV | BIERIROBEEER %2 TRlITE 5 H
BOTHEEZANDZ ENTE D, ZOTFIEF, EHH
IR 2 PS5 Z LN TE D0, EEICHEAL
WaERDDZFENVETHY . AIS 2%, RABR A

MO04-1

Ml FHFLE R T, 00 iR A Bl = W e R B
EBICCTHETDZ LIk, BAEF4ARSZHES
5HHEERMSL L TWD,

F T, BEBEOERRHNCT P2V A T X BRI
EERWDZEERET D, ZOFEEHNDZ EIZE
DREBEAICHAZRITDTFMEZE ZENTE, £z,
LIEHT% DGR EHNC 3 DRI 2 BT 5 Z LN T,
RS L ZNZ EnD, SN BIrOEREICEAE
WERIETHIENTEDEEZLND, AUFETIL,
FUAOVEEMBEEEIEICT D AT LA mBIEE OV
WEERHE Y AT 220U, 20l 27 2% H
WCEAEEOREEZITT2, SHICZOHETRIEL
7o AN & FI N C FEM BRUEREAT 21TV 7 O 2L A
FEAWTERHGER L R 5 2 & T, FELEE
HEER L O a O IR O 2 4 HEIZ DV TR
FEL 7=,

2. AT UVFAEHREICK DB EERFR AT L
2.1 BRFEOBE

R AT NI EERIO 2 O ER I L OVER% D 2 /&
OEGEEHANT 3 KA REEETHILOTH D, Ft
B OEFHE O 3 RITEEL, AT VA E{EIED
Himz A5, 3T EREZEHT 72D, ZOFIR
FHANZIN 2 T, BRI BRZICBT DE—T AT D 2
MO % AW TG 2470, 787 BVHALT
OENEEZRHT D, 72720, ZOFEEZHWDIEAITE,
WAL IR O MICTFET D3 LB IS BT A A&
ERODZVLENRSH Y Z I TIHEBENMEICBT S ZRT
JEERE % SEARR L C R 5.

2.2 AT LAEEE

Fig. 1 WRTEIT. AT LA BHGIEICIT D &g



RIBURSERSE KRR TIPS AT K TEAYEF Tk 20 4R

Y/

Fig. 1 Geometrical parameters on stereo imaging technique
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Fig. 2 Shape and size of (a) Displacement in X-direction (b) Displacement in Y-direction
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Fig. 3 Welding deformation measured by proposed method
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