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A Study on the Effect of Root Gap of Double Fillet Welded Joint Considering External
Forces
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ABSTRACT In this paper distribution of welding residual stress on the double fillet welded joint
which exits and not exits root gap, i.e. full penetration and partial penetration is investigated by two
dimensional cunduct and thermal elasto-plastic analysis. And stress distribution on notch-tip of the
structure where welding residual stress regarded as initial stress and then external load is added is

also investigated.
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Length of model (L) ¢ 600mm wi— |
Width of web (Ww) : 170mm V |
Width of flange (Fw) : 300mm 2 i
Thickness of web (Wt) : 20mm e Y
Thickness of flange (Ft) : 30mm
Held size (1) : 16mm A -
F‘J X7 Fw

Fig. 1 Model for analysis
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Model for analysis

Model

Root gap(mm) 0 05 05

Length of gap(mm) - 19 19

Groove angle(” ) 60 0 0
Pass/Layer 3pass/2layer 2pass/2layer 1pass/llayer
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{a) Mesh division of welded joint
Fig. 2 Mesh division for analysis
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(a) After 2pass/llayer (b) After 3pass/2layer
Fig. % Distribution of welding residual stresses in 3pass/2layer welding
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Fig. 4 Welding residual stress in 2pass/2layer Fig. 5 Welding residual stress in lpass/llayer
welding (root gap = 0.5mm) welding (root gap = 0.5mm)
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Fig. 6 Load and restraint condition
for stress analysis

%3, Fig. 82 &4 A 423F8H-E Uehd ol Fig. 9% Fig. 73 22 32/
£718¥e2 EZAE B, AFAL /H0E A F=EA AL SYYEHE vEhd Aol aEa
Fig. 102 F23% dejd dg 4324 L vebd 3lojn.

—109 —-



o(kg;/mm?) o(kg;/mm?)
& 20
ryn e /.

I
» el —— root gep = aTm{passrAayen)

L

~J— roctgap = Oomm(passayer) ot @ roct gep = QsmmiZpaceZayr)

1 —@— oot gap = OSmIpRIABN | B rootge » Rmmitpsaartieye)
20 ~B— rootgap = asmmipassttayer) 0}
40 :\_‘——'_‘\/\/4 80+
0 N 1 N I I . 100 L i 1t
016 012 0.08 0.04 0.00 0.00 0.04 0.08 0.12 0.1

Distance from notch-tip{mm) Distance irom notch-tip{mm)
(a) Left side of notch (b) Right side of notch
Fig. 7 Distribution of welding residual stress @, in the notch-tip
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Fig. 8 Distribution of equivalent residual stress ; in the notch-tip
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Fig. 9 Distribution of stress ¢, due to welding and tension in the notch-tip
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Fig. 10 Distribution of equivalent siress 0 due o welding and tension in the notch-tip
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