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Deformation Characteristics of Intermittent Fillet Welding
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ABSTRACT: As is well appreciated, welding is the most important fundamental process in manufacturing marine structures. However,
weld-induced deformation is inevitable because of the non-uniform distribution of temperature during welding. The deformation caused by welding
is one of the principal obstacles in enhancing the productivity in the manufacturing procedure for marine structures. This should be much more
seriously considered in the case of the thin blocks found in a ship with multi-deck structures. This paper is concerned with the deformation control
of thin panel blocks by applying intermittent welding to fillet welding. In order to investigate the quantitative effect of the intermittent welding, a
thermo elasto-plastic analysis was carried out with various welding pitches and plate thicknesses. Welding tests were also carried out to show the
validity of the present thermo-elasto-plastic analysis. Numerical analysis results showed good agreement with those of the welding tests. As far as
the present numerical results are concerned, it has been seen that a more than 50% reduction in angular distortion can be achieved by applying

the intermittent welding because of the low heat input.
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Table 1 Size of the present models
Plate LxBxt

Model Stiffener Lxhxt

[mm] [mm]

C 880x300x4,5,6 880x60x6
P80 880%300x4,5,6 880x60%x6
P100 980x300%4,5,6 980x60%6
P120 1080x300%4,5,6 1080x60x6
P140 1180%300%4,5,6 1180x60%6
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Fig. 1 Intermittent welding model

=== Unwelded part

Table 2 Welding conditions

Current I [A] 150
Voltage V [V] 21

Welding Speed v [mm/min] 200
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(c) Deformed shape after cooling
Fig. 3 Simulation result deformation shape of model P80
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Fig. 5 Comparison of deformation between numerical analysis

and experiment
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Fig. 6 Comparison of angular deformation

Table 3 Comparison of angular distortion (one side)

Heat input per  Angular Angular
Model  unit length, qo  distortion distortion/qo
(cal/mm) (10°rad)  (10°rad.mm/cal)
c 158.76 11.499 7243
[1.000] [1.000] [1.000]
P80 86.60 5214 6.021
[0.545] [0.453] [0.831]
77.76 4428 5.694
4 P10 400) [0.385] [0.786]
70.56 3.642 5162
P20 10 444 0317] [0.687]
64.58 3214 4978
PO 10407 [0.280] [0.287]
c 158.76 14.228 8.962
[1.000] [1.000] [1.000]
P80 86.60 5.783 6.678
[0.545] [0.406] [0.745]
77.76 5.053 6.498
St P10 40) [0.355] [0.725]
70.56 4514 6397
P20 10 4441 [0.317] [0.714]
64.58 4082 6321
PO 104077 [0.287] [0.705]
C 158.76 18011 11.345
[1.000] [1.000] [1.000]
P80 86.60 5.995 6.923
[0.545] [0333] [0.610]
77.76 5275 6.784
6t P10 1 400] [0.293] [0.598]
70.56 4.756 6.740
P20 10 444 [0.264] [0.504]
64.58 4346 6.730
PO 10407 [0.241] [0.593]
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