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Analysis of Welding Deformation by Equivalent Load Method on Steel Structures

Park, Jeong Ung*, Lee, Jac Won** and Lee, Hae Woo**

* Department of Civil Engineering, Chosun University, Seosuk-Dong, 501-759, Gwangju
** Joining & Painting Tochnology, Samsung Heavy Industries Jangpyung-Ri, 656-710, Koje-City

Abstract

This study presents a new method to derive the constraint coefficient from the degree of angular deformation caused
by welding, as measured experimentally by varying the shape of welded joints and the magnitude of constraints and
from analysis results given by the elastic FEM method. The equivalent load was then calculated with this constraint
coefficient. The validity of the numerical analysis involved in this new method was confirmed by its agreement with
the experimental results. As for the effects of the constraints based on the shape of the welded joints in the case of
Butt welding when the constraint coefficients are not considered, the deformed quantity produced by analysis is larger
that produced by experiment and consequently is largely affected by the constraints. However, in the case of Fillet
welding, the deformed quantity is seldom affected regardless of constraint coefficient considerations.

(Received March 28, 2002)
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Fig. 1 Mechanical model of welding
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Table 1 Welding deformation parameters

Parameter Contents

Welding condition, groove type,

Heat input welding position, inner restraint etc.

Shape, dimension, welding,

Outer constraint| self-weight etc.

Metallurgy Phase transformation
Manufacture | Initial deformation, moving and turn
condition over etc.
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Table 2 Mechanical properties of base metal and
welding material

Ultimate

Yield str;ess strength Elongation
(N/Hlm ) (N/mm2) (%)
KSD3515 215-245 400-510 11-23
YEWC50DX 510 570 30
B 1 B .
i ChI c
b

Cl
(a)Free condition (b)Constraint condition
Fig. 2 Type of butt welded joint
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Fig. 3 Type of Fillet welded joint

Table 3 Specimens of butt welding

Dimension (mm)
Sp;;ri:éen Base plate Constraint plate Garr(l)gol\ée Quantity
Thickness (t)| Length(l) | Width(b) | Thickness(Ct)| length(Cl) | height (Ch)
B10 — f 10 1000 600 - - - 40° | 1EA
B10 — ¢l " ” " 10 600 200 " 2EA
Bib — f 15 ” " - - 42° 1EA
B15 — ¢l n " " 15 600 200 " 2EA
B16 — f 16 3500 ’» - - T - 40° 1EA
B16 — f " " " 22 600 I 200 " 1EA
- L
B16 — c2 n n " 10 300 100 " 1EA
B16 — ¢3 n " " " " " " 1EA
B28 — f 28 500 " - - - " IEA
B28 — cl " | : 2 600 200 » 1EA
B28 — ¢2 " l " n 22 600 80/__{ 4 1EA ﬁ
B28 — c3 ’ } . , 10 300 100 " 1EA
B8 - ca| | ﬂ p , 300 510 , IEA
KEEREEE %204 B39, 20024 67 387
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Table 4 Specimens of fillet welding

Dimension{(mm)
SD(;CIZI'TICH Base plate Stiffener Constraint plate Quantity
Thickness| Length | Width | Thickness | length | height | Thickness | length | height
(t) (1) (b) (Ct) (CD (Ch) (Ct) (cn (Ch)
BI1O-f 10 1000 300 10 1000 100 - - - 2EA
B10 - cl " " " " " " 10 300 120 2EA
B10 - ¢2 : : . " . y " " 50 2FA
Bi15 - f 15 1000 " 15 1000 - - - - 2EA
B15 - cl " " " " " " 15 300 120 2EA
B15 - ¢2 " " " " " " 10 " 50 2EA

(Ex: F10-f; F: fillet welding, 10: thickness(mm), f: free, ¢: constraint, Number: a degree of constraint)

Table 5 Butt welding condition

Pass Current(A)| Voltage(V) |Velocity (mm/s)
1Pass 220 28 3
2Pass~End 290 32 4~6

Fig. 4 Deposit sequence by butt welding.
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Fig. 6 Transverse shrinkage by butt welding
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(a) Butt joint(B15—cl)

(b) Fillet joint(F15—-c¢1)

Fig. 9 Deformation shap during unit moment
(thickness=15mm).
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Fig. 10 Constraint coefficient of the transverse
shrinkage on the butt welding
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