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Application of Tensioning Method
to Deformation Control of Thin Plate Fillet Weld
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ABSTRACT: As it has been well appreciated from the viewpoint of efficiency, The weld-induced deformation control is one of the most
important issues in marine structure production. In the case of thin plate block, weld-induced deformation is more serious than in the case of
relatively thick plate block. The heat affect zone of thin plates is wider than that of thick plates with the same heat input. Among weld-induced
deformations, the buckling deformation by the shrinkage and residual stress in the weld line direction is one of the most serious deformation
types. This paper is concerned with controlling buckling deformations for the thin plate fillet welds, by using the tensioning method. A
numerical analysis wascarried out to llustrate several dominant buckling modes due to compressive residual stress in the fillet weldsof thin
plates. Then, weld tests were carried out for 20 specimens with varying plate thickness, and with different magnitudes and directions for the
tension load. The results graphically represented to show the effect of the tensioning method in reducing the weld-induced deformation. From the
present findings, it was seen that the tensioning method is a useful way to control weld-induced deformations in the fillet welds of thin plates.
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Table 1 Specimen size and test condition

Plate thickness (mm) 4 5 6
Size of stiffener
400x60x4  400x60x5  400x60%6
L x D x t (mum)
Current [ (A) 150 150 150
Voltage V (V) 21 21 21
Speed v (mm/min) 300 200, 300 200, 300
. Weld
Tensile L 0, 10, 25 0, 10, 25 0, 10, 25
direction
stress Normal t
(MPa) wgl . hne" 0,15 0,15 0,15
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(a) Tension load in the weld  (b) Tension load in the normal
direction direction to weld line
Fig. 3 Arrangement of experiment apparatus

Fig. 4 Setting for test
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Fig. 5 Locations for deformation measurement
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Fig. 6 Typical examples of deformed shape
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{a) Tensile stress=0Pa (b) Tensile stress =10 MPa

(c¢) Tensile stress =25 MPa (d) Tensile stress=15MPa
(normal to weld line)
Fig. 7 Deformed shape to magnitude and direction of tensile
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weld direction
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Stiffener buckling

(@) 0Mpa (b) 10MPa (c) 25MPa
Fig., 8 Buckling deformation of stiffener
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Fig. 9 Change of maximum deflection to tensile stress: tensile
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Table 2 Normalized maximum deflection to magnitude and
direction of tensile stress

. L Tension in normal
Thickness- Tension in weld direction o
to weld direction

weld speed

10 MPa 25 MPa 15 MPa
4-300 0.938 0.808 0.856
t5-200 0.729 0.337 0.59
t5-300 0.899 0.607 0.807
16-200 0.862 0.591 0.664
16-300 0.886 0.635 0.853
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