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Fatigue Strength for the Non Load Carrying
Cruciform Welded Joints of High Strength Steel
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ABSTRACT : This study investigated the fatigue strength of non-load carrying cruciform welded joints, which was
manufactured using the SM570 and POSTENSO high strength steel. Factors such as fatigue strength, fatigue crack
initiation and propagation, thickness effect, and the relationship between the static strength and the fatigue strength were
examined and compared with previous fatigue testing results. Results showed that the fatigue strength of SM570 and
POSTENSO steel are higher than the grade represented on the design specification. It is also identified the size effect and

the dependence of the static strength in a few cases.
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Az [ SM4IB| 25 NLC | GMAW | 314 451 0.1 11 3.208 | 12,60 | 0.0749 | 92
SM490B| 9 NLC | SMAW | 413 541 0 19 3.705 | 14.19 | 0.1068 | 135
HT50 EH36" 10 NLC | SMAW | 455 547 0.07 5 4.350 | 15.63 | 0.0978 | 143
EH36" 10 NLC | SMAW | 402 510 0.1 7 4.188 | 15.11 | 0.0680 | 127
EH36" 10 NLC | SMAW | 431 500 0.02 7 3.293 | 13.03 | 0.0911 | 110
SM490B| 20 NLC | SMAW | 397 534 0 23 3.263 | 12.85 | 0.0810 | 102
SM490B| 20 NLC | SMAW | 397 534 0 9 3.167 | 1255 | 0.0832 | 94
SM490B| 20 NLC | sMAW | 372 530 0 6 3.203 | 12.71 | 0.0563 | 100
HT50 | EH36" 22 NLC | SMAW | 438 547 0.06 6 3.481 | 1359 | 0.0408 | 124
EH36" 22 NLC | SMAW | 422 510 0.06 8 3.278 | 12.72 | 0.0401 91
EH36" 22 NLC | SMAW | 421 510 0.1 8 3.279 | 12.77 [ 0.1065 | 94
HT53" 22 NLC | SMAW | 441 530 0.1 8 3.210 | 12.95 [ 0.0781 | 118
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EH36" 80 NLC | SMAW | 403 513 0.02 8 2.886 | 12.08 | 0.0232 97
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HT60 | SM58Q | 14 NLC | SMAW @ 556 608 0 5 3.750 | 14.30 | 0.0516 | 136
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SM490B] 9 LC | SMAW | 413 541 0 10 3.156 | 12.59 | 0.1305 | 98
HT60 |SM490B] 9 LC | SMAWY | 413 541 0 8 3.201 | 12.67 | 0.1319 98
SM490B| 20 LC | SMAW | 397 534 0 9 3.947 | 13.88 | 0.2041 83
HT50 |SM490B| 20 LC | SMAW | 397 534 0 8 3.723 | 13.60 | 0.1368 | 91
SM490B| 20 LC | SMAW | 397 534 0 8 3.064 | 12.10 | 0.0695 82

1) TMCPZ%, 2) NLC : Non Load Carrying, LC : Load Carrying, 3) Shielded Metal Arc Welding
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3848 (%
C| S {Mn| P S |Cr{Ni|Cu|{ V {Mo| B
SM570  10.1310.30{1.39{0.015{0.003| - | - | - - -
POSTENSO |0.07]0.29(0.92} 0.014 | 0.004{0.44|0.96}0.02| 0.04310.45| 0.0014
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SM570 556 656 24 -5 270
POSTENSO | 820 862 20 - -
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24 3 &4 E (%)
WY TS [Mn] P | S | Cr [ Ni[Cul V [Mo
FCAW[0.0310.35(1.12/0.01300.017]0.03]1.05] - [0.02]0.19

GMAW, 0.07{0.29]0.9210.01410.004{0.44/0.96(0.02{0.043{0.45
1) FCAW : Flux Cored Arc Welding, GMAW: Gas Metal Arc Welding
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