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Abstract

In this study, a series of fatigue test was performed to evaluate the fatigue strength of butt welded
specimens. Effective notch stress through finite element analysis was conducted to analyze the fatigue
results. As a results, no significant decrease in fatigue strength was observed when backplates were
present. The S-N curve that based on effective notch stress appeared a similar fatigue life to FAT 225

curve without reference to existence of backplates.
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Table 1 Welding condition

SB CB UMSB
pass 4 4 3

Welding process GMAW

Base metal grade | SM 490‘ SM 490 I WELDOX 700
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Joint Preparation Bead Sequence
E Steel Backing
3mm
Fller Metal Current | Welding Parameter Heat |Interpas |REMARK
P;
N':‘ P::l:“ AWS | Size p‘gﬁ" Type |Ampere| Valt | Speed | Input s | (@mA
- Class | [mm] peac | A | v | [ePM) | i/ | Temp, | g%
1 |ovaw| eose | 14 | mm | oc | 280 | 24 | 20 | 201 | 10
2 GMAW " 12 " BC 330 26 23 224 69°
3 | omaw| - 14 - bc | 330 | 26 | 2 | 198 | 108
4 | emaw | 14 - oc | 330 | 2 | 20 | 257 | 1se°
a) SB
Joint Preparation Bead Sequence
:}I Ceramic Backing
3mm
Filler Metal Current Welding Parameter Heat Interpas | REMARK
e [ [ Size oo M0 hupe | opere | Volt | Soeed | oot | 5| (BEA
Class | [on] orie | )| 0| T | kisee) | Tens. | 1%
1 GMAW ERTOS-8. 1.4 1F o 230 2 15 18.3 179 |3W20%
N i | F | e | om0 | s | 227 | 228 | 1 pmnz
3 GMAH " 1.4 ¥ oc 330 26 25.4 202 138 |1256%
4 QAW " 1.4 1F oc 330 26 | 20.4 282 1702 2E27TE
]
Jaint Praparation Bead Sequence
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SS400 Steel Hacking
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Pass wo Filler Metal wo | Current Helding Parancter st terpase | (8@A
Mo | Process | A Sioe | position | Twes | Fmpere Vot | Seeed | [IUT | ren EI
Class (] DCZAC (4] w [eovp | [Ky/Om) ES
RS K
1 GHAW | 5.28 | 1.4 16 0 300 | 295 33 158 | 35%¢
2 GHAY . . . ' 320 30 25 221 isrec
3 GHAN . . . . 320 36 S ‘ 232 18900
¢) UMSB

Fig. 1 Welding procedure
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Fig. 8 Fatigue test machine
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C U ata weld
Fig. 4 Typical location for crack initiation and
crack propagation
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Fig. 6 Finite element mesh with fictitious notch
radius

Table 2 Results of fatigue notch factors at the
weld toe and weld root

Position Ke
Toe 2.24
SB
Root 1.92
Toe 2.08
CB
Root 2.42
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Fig. 7 Notch stress based S-N curve
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