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Abstract

Fillet welding accounts for about 80% of all constructing process of ship and ocean structure. T-joint is
one of the typical shapes which are frequently reported to experience the fatigue damage when the marine
structure meets the storm loads. The fatigue damage is affected by the magnitude of residual stresses on
the weld. Recently, many shipping registers and design guidances have required that the fatigue strength
assessment method should be compensated by the effect of the residual stress in case that the random
loading or storm loading is applied to the marine vessels. This study suggests the computational procedure
to analyze the residual stresses of T-joint specimen that is frequently reported to get damaged by the
storm loading. Experiment by XRD as well as the 3-D computational welding model is presented in order
to get the profile of residual stress. Throughout the comparison of experimental result with the computational
result, the computational model was validated. Thereafter, characteristics of the residual stresses in the joint

are discussed..
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Optimized Fatigue Design

Analysis of Fatigue Life

Fig. 1 Frequently damaged by fatigue induced by
the storm load in marine vessels
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Table 1 Chemical and mechanical component of
AH 32

C Si Mn P S Ni Cu Mo

0.15 | 0.14 | 0.91 | 0.19 | 0.44 | 0.01 | 0.02 | 0.02

Yield Strength 310 MPa

500 MPa

Ultimate Strength

REEH: - A5t 284 258, 20104F 41

Table 2 Chemical and mechanical component of

DW-55LSR
C Si Mn P S Ni
0.04 0.36 1.37 0.008 0.008 1.4
Offset Yield Strength 550 MPa
Tensile stress 585 MPa

Fig. 2 Geometric configuration of specimen
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Fig. 3 Dimensional detail of specimen

Table 3 Welding condition of FCAW

Welding Condition
Current (A) 230
Voltage (V) 27
Speed (Cm/min) 50
Arc Efficiency(%) 80

o, AlA9] X Fig. 39 Yeha ot

B AJHef| Agd 83 1-pass FCAW (Flux Cored
Arc Welding) WHeo] AlgE o ALEE FCAWS
AR, A%, 835 2 84 E&2 Table 3¢ #g
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Fig. 4 Configuration of specimen and the measurement
points

Table 4 Measured residual stresses

NO.  |measurement location (mm) 0w (MPa)
1 0 302
2 5 169.4
3 10 26.3
4 15 -70.0
5 20 -62.9
6 30 -31.0
7 40 1.6
8 60 -1.1
9 80 1.4
10 100 -2.0
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Fig. 5 Longitudinal stress along length direction
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Fig. 6 Finite element mesh
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Fig. 7 Contact condition and boundary condition
applied to the specimen
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Fig. 8 Material property dependent on temperature
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Table 5 Parameters for heat flux distribution

a (mm) b (mm) cf (mm) cr (mm)

7 7 5 9

Temperature

I 2046
I 1843
I 1641
I 1438
1236
1033
830
(2%
425

222
20

Fig. 11 Temperature distribution on the weldment
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