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ABSTRACT : This study presents new method in which to derive the constraint
coefficient from the quantity of angular deformation by welding measured by
varying the shape of welded joints and the magnitude of constraints by
experiment and from the result analyzed by elastic FEM method, and then to
decide equivalent load with it. The numerical analysis results by this new
method verified the validity by agreeing with the experimental result on
specimen. In addition, These results are applicable to the prediction of the
quantity of welding deformation for large structures regardless of the size and
the shape. While, in the effects of the constraints based on the shape of
welded joints, in the case of Butt welding, when the constraint coefficients
are not considered, the deformed quantity is produced larger than one by the
experiment and consequently is largely affected by the constraints. But in the
case of Fillet welding, the deformed quantity is seldom affected regardless of
considering the constraint coefficients or not.
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(a) Free condition (b) Constraint condition

Fig. 4 Deposit sequence by Butt welding.
Fig. 2 Type of butt welded joint.

welding sequence @

- S

welding sequence @

Ch

1

(a) Free condition (b) Constraint condition

Fig. b Location of tack welding and welding
Fig. 3 Type of Fillet welded joint.

Sequence.
Table 3 Specimen of Butt welding
Dimension(mm)
SDB;;::'] Base Plate Constraint Plate :;:(‘::e Quantity
- thickness(t) length(1) width(b) thickness(Ct) tength{C1} | beight(Ch}
B10 - 1 10 1000 600 - - - 40, 1EA
810 - ¢l " " ! 10 600 200 ! 2EA
B15 - f 15 . " - - - 42, 1EA
815 - ¢l 5 " " 15 600 200 ! 2EA
816 - ¢ 16 500 " - - - 40. 1EA
816 - ¢l " ' " 22 600 200 " 1EA
B16 - ¢2 . . . 10 300 100 " 1EA
B16 - ¢c3 ! : ! ! 50 ! 1EA
B28 - 28 500 " - - - . 1EA
828 - ¢l ! " ! 22 600 200 " 1EA
B28 - c2 " " " 22 600 80 " 1EA
828 - ¢3 . ’ " 10 300 100 ‘ 1EA
B28 - c4 ) , " 300 50 . 1EA
Table 4 Specimens of Fillet welding
Dimension(mm)
Specimen Base Plate Stiffener Constraint Plate Quantity
No. thickness length width thickness length height thickness length height
(t} () (b) (st} (s (sh) (Ct) (ch) (Ch)
Fi0 - f 10 1000 300 10 1000 100 - - - 2EA
F10 - ¢i ! ! ! " . " 10 300 120 2€A
F10 - c2 ! ) ! " ) ) ° " 50 2€A
F15 - f 15 1000 ! 15 1000 “ - - - 2EA
F15 - ¢t ! " ! " " * 15 300 120 2EA
F15 - c2 ! ! ! " " " 10 “ 50 2EA
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(b) Fillet Joint(F15-c1)

8 Deformation shap during unit
moment(thickness=15mm).
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Table 6 Relation of equivalent force and

constraint
Free Condition Castraint Condition
' D Interral restraint(® .
Restraint (T cyde) ( Teperatire cyde +Exteamal restrant )
erperalire cyde Exterral restrait
Equivalent Farce M M (<M)
Defarmation o &« (<o)
Mc = 8x Mf (2)
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a: f(a) = Mf : Bx Mf
~ A= fla) / a (3)
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Fig. 12 Flow chart of welding deformation
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