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Fatigue assessment of thin plate welded joints based on zero-point
effective notch stress

SHU Wei', GAO Jingkun', LI Haifeng', DENG Caiyan’, LIU Qiang', GONG Baoming’

(1. Offshore Oil Engineering Co., Ltd., Tianjin, 300451, China; 2. School of Materials Science and Engineering, Tianjin
University , Tianjin, 300354, China)
Abstract: In this paper, the fatigue assessment of welded joints in thin plates was conducted using zero-point effective notch stress.
This method comprehensively considered the influence of overall structural stress and the nonlinear stress peak at the root of the
notch to the zero-point position. Based on the critical distance method and zero-point structural stress method, the zero-point stress
position was taken as the critical distance for the fatigue assessment of welded structures. Through fitting the fatigue test results of
two different types of welded joint specimens (T-type single-sided welded joint and lapped joint with different thickness
combinations), the results showed that there were significant differences in the zero-point effective notch stress when evaluating
specimens with different cross-sectional stress linearization at the weld root. Among them, the width of the scattered band of the S-
N curves obtained by linearizing the stress at the weld toe cross-section was the smallest. Furthermore, the difference of scattered
bands between the S-N curves of considering for weld toe cross-section and weld root failure simultaneously and separately was not
significant, proving that this method could be used simultaneously for fatigue assessment of both weld toe and weld root in welded

joints.

Highlights: (1) A new method was proposed for fatigue life assessment using zero-point effective notch stress as the evaluation
parameter.

(2) The optimal cross-section for stress linearization when assessing weld root failure was determined.

(3) The effectiveness of this assessment method for simultaneously evaluating the fatigue performance of both weld toe
and weld root in welded joints was verified.
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Fig. 2 Geometric dimensions of the sample. (a) T-joints;
(b) lapped joints
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Table 1 Specific dimensions of the samples
TIEH:k 2.8 7.8 6.0 6.0 1.3
PHEHk-A 2.8 3.7 2.8 2.8 3.0
EEk-C 9.7 4.7 6.9 5.6 1.1
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Table 2 Fatigue datas of T- joints

F5 RIJIER Ac/MPa  JEERKELNAK KRR
1 214 15636 JEAR
2 161 37428 JEAR
3 107 95511 JEAR
4 107 171387 JEAR
5 107 90984 JEAR
6 96 644355 JEAR
7 96 292204 JEAR
8 96 576643 JEAR
9 86 392585 JEAR
10 86 584343 JEAR
11 75 1079541 JEAR
12 75 3877063 JEAR
13 75 1006136 JEAR
14 64 1402427 JEAR
15 64 2736823 JEAR
16 64 10000000 KRR
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Table 3 Fatigue data of lapped joints

B MR Ac/MPa EHRRECNR REE
A-1 92 155434 JRRE
A-2 92 528006 JERE
A-3 83 1102545 IR
A-4 83 425066 Ik
A-5 83 374675 oaiil
A-6 83 2313522 IR
A-7 83 570955 JRRE
A-8 75 1116623 JERE
A-9 75 530224 IR
A-10 75 1194911 Ik
A-11 75 1356180 oaiil
A-12 75 281967 ek
A-13 67 1496709 JRRE
A-14 67 10000000 RIAL
C-1 133 41314 SRR
C-2 111 88463 SRR
C-3 111 14729 FEAR
C-4 100 91642 FEAR
C-5 100 330274 JRRE
C-6 89 122878 SRR
C-7 89 124191 SRR
C-8 89 70257 SRR
C-9 78 181142 FEAR
C-10 78 1069192 ek
C-11 78 600284 JRRE
C-12 67 1028448 SRR
C-13 67 1623832 IR
C-14 67 10000000 RIRAL
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Fig. 3 Setting of boundary condition and load. (a) T-
joint; (b) lapped joint
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Fig. 4 Finite element model of zero-point critical
distance method. (a) T- joint; (b) lapped joint
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based on zero-point effective notch stress. (a)
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