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A Study on The Strength Evaluation of Welded Joints for Degraded Material

U. C. Chung(Mecha. Eng. Dept. MPU), H. Y. Yoon(Mechanical Eng. Dept., MPU)

ABSTRACT

Welding is used not only during the shipbuilding, but also during the repairing of ships. While repairing of ships, it is
inevitable to weld new materials with degraded materials. In this case, it is predicted that the strength of both the sections is
not identical each other. In this study, the respective welded joints in terms of mechanical properties such as microstructure,
mechanical strength and fatigue crack propagation, with the component obtained from the barge used for a long-term period,
were analyzed. It was found that the material degradation had a significant effect on the welded joints. The fatigue crack
propagation in welded sections showed a big difference. The rate of fatigue crack growth of degraded material for both heat
affected zone and parent metal was faster than that of new material. By contrast, The  result within identical materials
showed that the heat-affected zone was slower than that of parent metal.
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Table 1. Chemical composition of degraded material

C Si Mn P S Su
0.22 0.086 0.6 0.077 | 0.017 | 0.028
Cr Ni Mo Al Nb \ Ti

0.00 | 0.01 | 0.00 | 0.03 | 0.01 | 0.01 | 0.00
27 8 18 8 5 3 72

Table 2. Chemical composition of new material

C Si Mn P S Su
0.23 0.069 0.64 | 0.0027 | 0.0008 [ 0.021
Cr Ni Mo Al Nb v Ti
0.00 | 0.01 | 0.00 | 0.04 | 0.01 | 0.00 | 0.00
27 8 53 1 5 18 72

Table 3. Mechanical properties of RD steel (Mpa)
Yield stress Tensile strength Elongation
235 ol 400 ~ 520 22 o]
Table 3. Welding condition
Welding Speed
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@ 14)
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2 240 40 24
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(b) Degraded material
Fig. 1 Micro-structure of base metal

{a) New material

230
2104 New material Degraded material
g 200 Base metal | HAZ Weld metal HAZ : Base metal
3 B e\ e “u-m B
& 100 A ol Yoo
g A
T % : A
: i n H
§ 170+ H : \\ :
: [
> 1604 I o
e A
150 - / :
140 4 . ./ p-a-Ug-n
ANy : B
130 4 '/E :
v 1 L T T T U
0 5 10 15 20 -]

Welded Point

Fig. 2 Diagram of Vickers hardness value by welded
position
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Fig. 3 Crack length-cycle of base metal
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Fig. 4 Crack length-cycle of HAZ
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