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In this study, Non—load—carrying EH Grade steels in fillet welded joints were evaluated with both the hot spot stress method and the
Imm stress method, The thickness effect criterion for fatigue strength evaluation of welded of welded steel structures recommendations
of the W was used to evaluate the fatigue strength of EH40 and EH36 and Both EH40 and EH36 have been compared with FAT 125
curve recommended in the IIW. Furthermore, fatigue strength of the welded tow and the ground conditions for Non—load—carrying EH36
pased on the Imm stress method has been discussed,

Keywords : Fatigue strength(IL|2 Z&), Fillet welded joints(Z2! 8 035, Hot spot stress(StAZH ) One—millimeter stress(imm

S3), EH Grade steel(TZT &), IWMZHMSTRS)

1. A-I % (one—millimeter stress) (Xiao & Yamada, 2004), x| =3
(notch stress) (Radaj & Sonsino, 1998) 7|# £o0]| Uct

TerRaolAo] oet SATE 8 Y[HE2 FE=2 4 H

. ﬁ*jm' ;”;’;;?ofwff jffﬂﬁfﬁjj IS TEE mniorsno) 2% 98 V2l Holdl HolM Sag M

glg—;zl 7;@“ A;O N ;LII_OI_; o ~ ol ;};‘;ﬂ;; 2|&Hlinear extrapolation)50] AV ToeFe| SHE HIFC=Z

D;‘;; xIK;;|§;;4 aMO“’ :|8+o7:|'4;40I ool q'IE;JH SN ME2} H|wslo] BFTFEEC| n2FHE Alblske 7Y

o HT':_‘EE;T%H 1o ;‘Oal"olg[o‘d—gl_‘—g H:‘; 7::%7:0*:1; ol 1mm 88 7|82 Xiao and Yamada (2004)7} MA[SH 7|

OTH:} — o~ e el TRl eeE B oo/ 2 HoZ 87X ToeF T Loz 1mm oAel S22 7|F2
AA

=2 1z $YES Yoiske 7(™olct
ofof = A7tolM= EH 2R EE! &Y 0I5 Alzloll chat

e e e o BT e o Bl 2 AlES 3UE ¥, Reecsol St Hol
= 7o) = 018 7o HHS e ole o o et 1M S IS SRl P 2l u
Of Sick, 6, olg% B0l B 2% BY TUCZ A2 oy g 4 e At Bt e 1oy
snis woleble siol Boleab| meo] nxEse| oles & 23 ol3% I%;.“j sy Toe—rjl; -welded2} groundoi|
me m2 ZT 74 539t diw, DEsIgict

Aol e 2 TF S 2ol mE $HS HIlso{of
Sict — -

Jlsteis Soistiol S FE sAle TR 7xsel I 2. L2 Al 2
2 28 WIE P| Qs 7[HeRE AT S2(hot spot
stress), 7= S2(structural stress) (Dong, 2001), 1mm 3 2 oJo|Me =ME 2| EH36, EH40 ZE! 27 ol2g

Faol 20135 59 31 | 1XH 2KHY ;2013 8 1Y | AXEAEY 1 2014 12 2L
t Corresponding author : kimm@pusan.ac kr, 051-510-2486



9| TLIE Al@% TSR Fl= 48mm, 64mm 0|0 /\lgm4

1(a )01| LIERHSICE 22 EF SA(T1)T FE A

SYspl AldHE MASIHD X5= Table 1

op Zf A|°.=.4J.ﬂ FB= Fillet bending, ¥l ®=Ak= Grade2t F+Ht

—'|:—771I% LIERHRAL Fig. 1(b)et 20| 38 =alez Hz AlFsS

SHSICE ESE HE AIES +20E = QIANQEE 20 ME

uIE A&7 |(saginomiya) & ARSI 28| R=0.12 A5t
Qictk

N
=
1e

(a) Fatigue test specimen - fillet joint
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(b) Fatigue test set up
Fig. 1 Fatigue test specimen

Table 1 Fatigue test specimen dimension

Specimen | Grade T1 T2 W L

FB40-48 | EH40 | 48mm | 48mm | 48mm | 600mm
FB40-64 | EH40 | 64mm | 64mm | 64mm | 600mm
FB36-55 | EH36 | 55mm | 55mm | 55mm | 600mm
FB36-64 | EH36 | 64mm | 64mm | 64mm | 600mm
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Fig. 3 Stiffness drop curve

Fig. 4 Toe fracture (fatigue test specimen)
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Table 2 Nominal stress based fatigue strength for

slope m=3
Fatigue IIW Design
) strength curve
Grade | Specimen | ;) iiion (2 Million
cycles) cycles)
EH40 | FB40-48 115.7 MPa
FAT 100
EH40 | FB40-64 100.0 MPa
EH36 | FB36-55 105.6 MPa
FAT 100
EH36 | FB36-64 | 101.2 MPa
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|t 2mm Ol5I2 2EE 313} (Xiao, et al., 2012).
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Table 3 Hot-spot stress based fatigue strength for

slope m=3
Fatigue IIW Design
. strength curve
Grade | Specimen (2 Million (2 Million
cycles) cycles)
EH40 | FB40-48 139.7 MPa
FAT 125
EH40 | FB40-64 131.7 MPa
EH36 | FB36-55 134.2 MPa
FAT 125
EH36 | FB36-64 133.6 MPa
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Table 4 1mm stress based fatigue strength for slope

m=3
Fatigue
. strength JSSC
Specimen | Ks (2 Milion | (2 Million cycles)
cycles)
FB40-48 1.56 180.2 MPa Class - C
FB40-64 1.78 177.6 MPa (125 MPa)
FB36-55 1.65 174.3 MPa Class - C
FB36-64 1.78 180.2 MPa (125 MPa)
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Table 5 EH Grade steel 1mm stress (thickness corrected)

et W
Grade | Specimen (2 Million (i ,Zl||25n
cycles) y
EH40 FB40-48 158.2 MPa
FAT 125
EH40 FB40-64 147.2 MPa
EH36 FB36-55 148.9 MPa
FAT 125
EH36 FB36-64 149.3 MPa
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Fig. 13 1mm stress based S-N curve (thickness corrected)
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Table 6 Fatigue strength of Tmm stress for slope m=3

Fatigue
. strength ,
Method Specimen (2 Million Difference
cycles)
M80-AW 165 MPa 64 MPa
_ 38.8 %
(i M80-PG 229 MPa ( )
stress _
M40-AW 110 MPa 55 MPa
M40-PG 165 MPa (50.0 %)
EH36 ZAH FE SH7F 40mm, 80mm AIEEo| CHEF 1mm
33 7oz Hrlst 89 Toet Ground Al T2 ZZel &2
oA70llA TS EH36 2] FE SH 55mm, 64mm T2 2T
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Table 7 Tmm stress based fatigue strength for slope

m=3
Fatigue [IW Design
. strength curve
Grade | Specimen (2 Million (2 Million
cycles) cycles)
EH36 FB36-40 165.0 MPa
FAT 125
EH36 FB36-80 229.0 MPa
EH36 FB36-55 174.3 MPa
FAT 125
EH36 FB36-64 180.2 MPa
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