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Abstract

Fatigue tests of transverse fillet weldment were performed under out-of-plane bending
loads. Significant increase of the fatigue strength was observed under out—of-plane
bending loads, compared to the one under in—plane loads (axial loads). Applicability of the
crack propagation analysis using LEFM for the surface crack of fillet weldment were
investigated as well, in parallel with the fatigue tests. For the rational assessment of the
fatigue strength of welded ship structures where combined stresses of the in—plane axial
stress and the out-of-plane bending stress are induced simultaneously due to complexity
of applied {oad and structural geometry, further investigation is recommended for the effect
of the out—of-plane bending stress on the fatigue strength of weldment.

% Keywords: Fillet weldment(Z & & 2), Out-of-plane bending load(2 2 Z28!6tE), Fatigue
strength(DI2 2t =), Crack growth analysis(Z & Mol &)

1. Ao £9 Ie2c= HUsSE Y HeZasHE o

& IEst St FO1HSE A2 =2H

=2 HENZ O|1208 &H 88 X282 & CEH HIS2HSE 0185t "olek= 2101 XS
?, EF Zg29 Jj5EE s 4 =g 3l DEXIC] 2A0IACE &, EHETUS| HBNAS 2=
Cf¥do=z Qlgl, 2oz HIiSY Y Helg at0] 2 0HH, BUSHS0IE SRZE6HE0IE Ol
S0l SEHCZ YWHMSHCL Ol SXT7E off Oist 2 R0l HMiZ2es= 200 JEGk=
Z30ICE L A E2F 201 hR2 283X

4 2002 28 20, £01Y: 20039 18 3Y 29| &2, IIZ22d5E OMiDge gM+d 2O
t ZMX, E-mail : swkang@pusan.ac.kr, = b & NFE D9 ARIE JIxze=r H
Tel: 051-510-2345 Ji8HCHLotsberg 2001). [H2tA, SHLHGHE A0



LS PO HAZEISH st II2LE 29
Aol TI=22E% HRAZE0KE AEuM Lz 2. ANE® 2 X113
T=, ESH gEgozo S8 X022t
DEANMELO| HSOZ QIGHN, 2Yst X010} AEN AIZE AIEE & AER 0= Hdet
Aoclet = A& g2 i L Xzx=E= Fig. 10 22, Al
2 ARMHE HAZESH HEoIAS 22 EHol gistd 42 & JIHE AEE Table 104
Ao H2AEE ", 0|0 T2 2 &0 LIEFHRICE AlEEHSl FEH 2 2Xmo| S)=
HoIE L2AEZENZRH TS II2ATO HI 10 mmz =250, XINE &2l2 DRE 0I86t
wE o), 20 2EY SHBERES9 1 O SJE s 28 U209 HIAZ2 6.5
225 "I A9 Lok AE HAIGHAX mmO| ACH,
BHCE.
Specimen
. 315 R A-A Section
6
160 & . 160 S|
7 Al S
I 4 o -
%" 8{ 10 D =~
o ™ R50,
| 7 325_A i — ?D__
- [ 640 1 il m—T_
Jig L 270 |
190
I 340 N ’ je——————| ‘
! [ T ! ! !
O L
FH— %OEF...E%E ([ ]
1 1 | 10 1 1 1 1
-_% <+ _’Ht j 8 10
20, 0 &} 5 -
B 4 I I C ]
80 l A
Fig. 1 Dimension of specimen and jig
Table 1 Chemical composition(%} and mechanical properties of mild steel grade A
Material C Si Mn P S Ceq
0.13~0.2 0.1~0.19 0.51~0.79 | 0.008~0.025 | 0.003~0.007 | 0.25~0.29
. Yield strength(MPa) . i
Mild steel Tensile strength(MPa) Elongation(%)
Design Actual
235 290~333 427~457 26~34
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Fig. 2 Boundary and loading condition of
beam analysis (Unit: mm)

NSO
o o O

)
S]

Weld toe

Bending moment, Nmm
(@}

S
o

-60 ‘ T T
0 20 40 60 80 100120 140160180
Distance from center line, mm

Fig. 3 Bending moment distribution

Fig. 4 Analysis mode! with shell element
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Fig. 5 Analysis model with solid element
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Fig. 6 Comparison of stress distribution
(Applied load = 1,962 N)
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