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On the Numerical Procedure for Estimating Structural Stress of ‘Welded
Structures

Sung Won Kang” and Myung-Hyun Kim™*
Department of Naval Architecture & Ocean Engineering, Pusan National University”

Abstract :

A numerical procedure is proposed as a mesh-size insensitive structural stress definition
that gives a stress state at a weld toe with relatively large mesh size. The structural stress
values obtained using different finite element types, i.e. shell element and solid element,
are examined for typical weld structures. The calculation procedures are performed using
the balanced nodal forces and moments obtained from finite element solutions. A
consistent formulation based on work equivalent argument has been implemented to
transform the balanced nodal forces and moments from shell to line force and line
moments at each nodal position. The mesh-insensitivity, the effect of distance d(where the
stress is calculated) and the potential fimitations of the structural stress method are
examined for various types of weldments. Based on the results from this study, it is
expected to develop a more precise stress estimation technique for fatigue strength
assessment of welded structures.
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Fig. 4 Structural stresses calculation procedure
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Fig. 6 Stress distribution obtained from FEA

Journal of SNAK, Vol. 42, No. 4, August 2005

3N

B shell 4node SS 7277 shell 4node HSS
18 shelt 8node SS 5SS shell 8node HSS
] I so0)id 20node $S BXXX) solid 20node HSS

SCF

05Y0.5t 1.0v1.0t 05405t 1.0U1.0t 04405 0.441.0t
Mesh size

Fig. 7 Comparisons of the hot spot stress
and structural stress

LN

et
T,
~ £
Lw -~
£

L

I

ofal L AH LIZAIEE £SIRUCH AIEE X
== La=600mm, W =100mm, dg=85mm,.
d=40mm= 2LASIHH, FLTHL)O 2L0IS Table
10l ZAIS HiQt 20| BSIAIA MASIRICH 22
=2 FCAW(Flux Cord Arc Welding)E 23 8&
2 Oel20lL)2t sBmmBEE ot 23351
Ct. Table 12 AlGEH &Ml XI5 LIEHHACE.

3.2 AT S PESH H|IW

212121 AIF B0l CHoto solid 20 node 248
AESHH 24 2 318 212 0.125t/0.125t,
0.25t/0.25t, 0.5t/0.5t, 1.0t/1.0t= B3IAIZA M0

A HAISH AT S AESH L0 [t



392

Table 1 Matrix of specimens size (unit:

Ty | Toj L | Lo {Wy [ Wa| R

10 | 10 | 350 50 | 50 | 25 | 45
10 1 10 [350[100| 50 | 25 | 45
10 | 10 | 350|200 50 | 25 | 45
10 | 10 | 350|250 50 | 25 | 45
10 | 10 | 350) 50 1 90 | 25 [ 145
10 | 10 | 350|100 | 90 | 25 | 145
10 | 10 | 350|200 90 | 25 | 145
10 | 10 | 350|250 | 90 | 25 | 145
15| 10 |350| 50 | 50 | 25 | 45
151 10 | 350 50 | 25 | 45

15| 10 | 350 50 | 25 | 45
15| 10 | 350 50 | 25 | 45
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