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A Study on Stress Concentration Factor at Fillet Welded Joint
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Abstract

The stress concentration factor gives the significant effect on the fatigue strength of welded
joints. The model used herein is the type of the load carrying fillet welded cruciform joint
with full or partial penetration. In order to obtain the stress concentration factor at the weld
toe of fillet joint, the reasonable element size of the toe part is investigated and the stress
analysis for the series models by FEM under tensile load is performed. On the basis of the
calculation results, the estimated formulae for the stress concentration factor(Kt) at weld toe
part of the fillet welded joint, which the effect of toe radius, flank angle and other parameters
are taken into account, is derived
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Fig. 1 Typical model for stress concent-
ration factor
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Fig. 2 Load carrying fillet cruciform joint

Table 1 Model dimension

{unit : mm)
ol e c t | L|SiIW/|h/ lhp
10 |135° 1 0.0-70 3012484903030
25 |135° [0.0-70 130 (2484903030
5.0 {135° | 0.0-70 |30 24|84 ,90|3030
10.0 {135° [ 0.0-70 {3024 {84190 |30 |30
25 |140° [ 0.0-70 130 (24|95|90|30|36
25 1145° 10.0-70 {30 | 24 {110| 90 | 30 | 43
2.5 [150° | 0.0-70 | 30 ; 24 {128| 90 | 30 | 52
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Fig. 3 Mesh division for FEM analysis
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Table 2 Toe SCF of fillet joint by mesh
size and element node

(1/20 - 1/25) t (1/50) t (1/100) t
Mesh size| gnode | 8node | 4node | 8node | 4node | 8node

clement | clement {element {clement |element | element

model
name
ht- 1.0
6- 135 | 2.061 | 2516|2753 | 3.155{ 3.577 | 3.959
p=10

204 | 208 | 204 | 508 | f1004 |f1008
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b, USM, Mgl
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Table 3 Toe SCF of fillet joint by toe
radius variation under axial force

¢2-00 | ¢/2-75 | /2215 | ¢/22%5 | ¢/2:35
Model
Pl W= | (/W= | (W= | w- | (/W=
name
00) | 0167 | 033%) | 0366) | 0.778)
10| 2061 | 2195 | 2511 | 3017 | 3678
o0 257 1993 | 2192 | 2458 | 2967 | 3677
50| 1.965 | 2067 | 2344 | 2838 | 3274
100f 1700 | 1779 | 1.992 | 2481 | 2870

Table 4 Toe SCF of fillet joint by toe
angle variation under axial force

ol e2:00 | /275 | 2215 | o235 | /235
) ) 8 | (/W= | (/W= (c/W= (¢/w= | (/W=
rame o® | oien | 03w | oxe | 0778
135 1993 | 2192 | 2458 | 2967 | 3677
140) 1.884 | 2042 | 2208 | 2588 | 2971
204
1450 1734 | 1875 | 2074 | 2279 | 2530
150 1556 | 1.705 189 | 204 | 2495
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Fig. 4 Toe SCF of fillet joint by toe
radius and ¢/W variation
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angle and ¢/W variation
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angle and penetration length
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Table 5 Toe SCF obtained by FEM and
estimated equation results under axial force

- O crw co'w o'W W
o =0167 | -o038| -05%| -om
t [h 1
EST EST EST EST EST
FEM FEN FEM FEM FEM
EQ. EQ EQ EQ. EQ

L0J2.061 |2.161§2.195|2.239{2.511 | 2.458|3.017| 2.901 | 3678|3.36

25(1.993]|2.108{2.192|2.181 | 2.458 | 2.383| 2.967 | 2.791 | 3.677 | 3,134

5.011.965|1.964| 2.057| 2.037| 2.344| 2.241 | 283812641 |3.274| 3014

100(1.700}1.756|1.779| 1.843[ 1.992] 2.081 ] 2.481 | 2.528 | 2.870 | 2.874

30 {30 | 140'| 2.5]1.88111.835{2.042|1.904|2.208|2.097| 2.588|2.486| 2.971 | 2873

30130 {145 2.5|1.734(1.752|1.875{ 1.817 [2.074|1.997 | 2.279| 2.368 | 2.530(2.738

30 (301507 253|156 |1.673(1.705|1.735{1.895| 1.908 | 2.004| 2,257 | 2.195{ 2610
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