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Abstract

At present, fatigue design of welded structures is primarily based on a nominal stress or
hot spot stress approach with a series of classified weld S-N curves. Although well
accepted by major industries, the nominal stress based fatigue design approach is
cumbersome in terms of securing a series of S-N curves corresponding to each class of
joint types and loading modes. The hot spot stress based fatigue design has a difficulty of
finding a proper stress through the global model, the midium size model, and the detail
model of ship structure. Also, it is difficult to link proper displacements within three
different mesh size models. Recently, the structural stress is proposed as a mesh-size
insensitive structural stress definition that gives a stress state at weld toe with relatively
large mesh size. However, this method requires an experimental validation in obtaining the
fatigue strength of weldments. Therefore, in this study, a series of experiment is performed
for various sizes of weldments.
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Fig. 1 Dimension of test specimen

Table 1 Matrix of specimens size (unit: mm)

No.| T To Ly Lo W; Wo R do
1 (101101350 50 | 50 | 25 | 45 | 145
211010 |350]100| 50 | 25 | 45 | 120
3110]10350]200; 50 | 25| 45| 70
4110 |10|350|250| 50 | 25 | 45 | 50
5 110)10]350) 50 ] 90 | 25 | 145] 145
6 |10 10350100 | 90 | 25 | 1451120
7 110110 )3501200) 90 | 25 |145| 70
8 [ 1010350250 | 90 | 25 | 145| 50
9 115]10|350] 50 | 50 | 25 | 45 [ 145
1015|110 {350 |100| 50 | 25 | 45 | 120
11115110 350|200 | 50 | 25 | 45 | 70
121151101350 250} 50 | 25 | 45 | 50
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Fig. 3 Picture of a typical strain gauge placement
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