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Investigation of Influence of Tack Welds on Welding Distortion by Thermal Elastic Plastic FE Analyses

by Satohsi Kon

Abstract

Recently, heavy thick steel plate is used for ship structure and multi-pass welding is usually adopted for the joining of the thick plate.
Predicting welding deformation of first pass is important because the rate of welding deformation in first pass is large. Accordingly, it is
important to examine to predict welding deformation in first pass of the multi-pass welding. In this study, in order to predict the
deformation of first pass in butt welding of thick plate the effect of such as the interval between tack welds and plate thickness on welding
deformation. Form the result, it is found that the amount of transverse shrinkage and angular distortion can be reduced with increasing in
the number of tack and plate thickness in first pass. And, it is shown that root gap can be opened in high speed weld and root gap can be
closed in low speed weld.

1. # Z 2T, AR TR 2 I\ TR B R R
A, IEFEICB VOS2 H L L2 A B Lo BT 2L T ET 2R BRITT LR
BEEA TG, HiEE BT 25 EEFERER. #]x INADIEBEETC RIE TN TRET 21T 9.
12, SHEKEIR IR 80 mm & 2 AV B RD

il

ZEBBHD V. F, MRCBEOTHIESREE LE 2. EHFEEVIL— XYy TEEELT-
572D, IEOREUL 2 BiEA TN D & — 2 S IFE FEM gha5i 2A 4 iR 47

T3, FORD, arTFIMONyFa—I L TR YE BRIV TIE, BHEMOERITH S5 LD
FROME ] S LD 2 TV 5. B TRET 5 BT, RS, FOBEHEEMEAT D2 LICL VIS IRER A

—RIT, ZBIREE SR TOND R, FOE IO ORI RN+ 20N THS. LN LIZOFETIE, b—
NELSBINELD EBENEFICNIETHS. DT FRIGICHFET 2EBEZRAIEZ G T 5720, EEEL DN

O, WELWZFINCTRL, WEIEREER LRI @<L TLE ) AIREMERASH S, £ I TANSKET
WTHANIHRF T2 Z ENEETH LS. ZREEEIT, A i ATz L O — b F v v T2 EE LTz FEM g
TR DD DY) S AN BT DL TG &R OIS BVERRAT R 95 2 & T, FEM LiCin B — FoOiET

L2EW EHARREL, PSR SADNE TIZH T ZHBETD.
D WERETC DS BAETE DRIy &5 th D &0 5 R &

B, ZDZENG, SRS BIERME DL 3. BEEEOUNBICEITHEN

BEOETEEB Z IR T 5 2230 AT DIEBER LIBRBEC BV TIE, 7SRO 70 W IR 0 By
DFAEAT=ZAXLIZONWTRFT DI ENEETHD. ICBWT, IR AR E < SRR 2, RN
JE RS OV 2BEE OffFgt & L TlE, +F FEEBH SIS RBZ ENmbNTWA., £2 T,

IR 512 8 DL BEHICBW T IR A E IR E < AWFFETIL, ZEEHEICBT D3 AER L, AT
BT D L 2 ERICH S LI OB WE S WHERIR I & ORI AT RE T RBIT OV TRE
'Cb\é 7o, REELERBEOWELNY % BT 5K MR 21T > 72,

DEBZONTHEEFIBS MLV RERTWD. 3. 1 BIATETILS K UBHITEH

L# , THOMFIZENT, PSR DOEBEERITE— FEATICI N T, WHEEEDORE S RRD 2 F—A%

Fﬁyfv FET ML DBEREE TR & 72> T FHAL, ZOREBIOWTHAL., OLOlTmBiaEsET
s AT DR 5 2 D BB K E V2 DITR VapsdE 15 mmis, BT 220 A, TEIE 26 V, ABIE 07

Hi@%%%%ﬁ#éb%ﬁ%é&%zahé.ik, ThD. bIOLo, Rl L THEEEE 1.6 mmis,

IS T AN S A DIE BRI RIE TR & LT, &) EL 160 A, BIE 15V, ABGIE 07 ThD. T, %
B, 27, BEREKLENRETOND. ZNHDRF HEBRIASTEIC W TIE, Fig 1 IRTEOIC, ROES

DL BEBEDOY) R AN T DL KT TR 800 mm, & 150 mm DRMKEEET L TH Y, HEICH
DWW TERNTHEF AT - 72T, ZooZ L LT, Fig2lRrt X912, 6mm, 12mm, 16 mm, 25
5, ZUOLDORFICHOVWTHRHEITI ZLPEMATH D mm, 40 mm, 60 mm @ 6 FEFH D 57 5 MR 2 it et 5 &
EEZD. Lz, =Xy v 7132 mm, BEAEIT60EL L,

B06-1



SRR 24 R EE - AR EEAE(2013 4R 2 A)

Fig. 1 Analysis model.

Table 1 Tack welds condition.

The number of tack The distance tack welds,
welds, Ntw Dtw (mm)
Case 1 2 800
Case 2 3 400
Case 3 5 200
Case 4 9 100
Case 5 1 0
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Fig. 3 Distribution of displacement in z-direction with deformation.
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Distribution of Angular
distortion (rad)
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Fig. 4 Influence of distance of tack welds (Dtw) on angular distortion (t=6 mm).
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Fig. 5 Influence of distance of tack welds (Dtw) on transverse shrinkage (t=6 mm).
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Angular distortion (rad)

Transverse shrinkage (mm)
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Fig. 6 Influence of thickness of plate and distance of tack welds (Dtw) on angular distortion (x=400 mm)
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Fig. 7 Influence of thickness of plate and distance of tack welds (Dtw) on transverse shrinkage (x=400 mm)
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Fig 8 Distribution of x displacement
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