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

Ui Chung Chung”, Han Yong Yoon™ ", Myung Hwan Im""*, Tae Sik Kim
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ABSTRACT

Welding is used not only for the shipbuilding, but also for 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 from identical materials showed that the rate of fatigue crack growth of the heat-affected zone was slower than that

of parent metal.

Key Words : New material (2! All), Degraded material (& 8} #l), Welded joints (-8 % %), Fatigue crack propagation (|
Z7E 3, Heat affected zone (& 4 &), Parent metal (ZA)
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a = crack length B = specimen thickness
C = compliance E = elastic modulus
AK = stress intensity factor range
da/dN = crack growth rate

AP =loadrange =~ W = specimen width
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Table 1 Chemical composition of degraded material(%)

C Si Mn P S Cu
0.22 | 0.086 0.6 0.077 | 0.017 | 0.028

Cr Ni Mo Al Nb N Ti
0.00 { 0.01 | 0.00 | 0.03 | 0.01 | 0.0 | 0.00
27 8 18 8 5 3 72

Table 2 Chemical composition of new material

C Si Mn P S Cu
023 | 0.069 | 0.64 | 0.0027 | 0.0008 | 0.021

Cr Ni Mo Al Nb \ 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)

Elongation(%)
22 o} &

Yield stress
235 o]

Tensile strength
400 ~ 520

Table 4 Welding condition

Welding Pass | Current | Voltage Speed
a

material oliag (Cm/min)
Wire 1 240 40 25

® 1.4)

Shielding
£as 2 240 40 24
(CO2)
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Fig. 1 Configuration of butt welding specimen
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Fig. 2 Configuration of welded specimen
A4, #QQols $E 9A5tel

a=W(1.001 -4.6695 -U +18.46 -U*
-236.82-U*+1214.9-U* -2143.6-U°) ¢)

o714,
1
T+ (B-E-C)7]

AK =(AP/BW V). f(X) 2)



HoH - £38 - JHE - 2 - FFALIHHA A9A ANZ
2+ X
f(X)_((—X)%(o.m +4.64X)
—13.32X2+14.72X° -5.6X*) 3)
o 7]A,

X=alW
3. Alydn & DnE

3.1 Aol &8N nE

) iH)ol AL HAEAE o4 &P AAH
ATk Apole= Fig. 33 @k 2-oA Be Bt
o} zZro] BAdME 437 AART 'U]H]%}b}
up op7F o Axghe Jehlow HAZ § AA
%Z}_‘?_é_t;:oi zn}-c‘,:z H]a:ﬂﬂ o= /\]- 3].031:}. cxi
g2 2AZ AARTD 5 ARs JEhE A
& QubHel w2 mgelA AR EE FEAists
Bhee Aoz FEAY A7 AREl w
2 ANaAs o) A=t FEAS Ao A}
adc. FgrF e 533 AR BIAANE
Fig. 4 A& Fg A7 AAe] b3 ARFHA 52
o] MZEe o] Wm NAE BIE Alele 7H
Aol Fi BAHo] AT A= @EY A

2 zgisle W ge AAEEE Rolu ¢
t} ol 7|1&E9 diAe Be wARAATA
T BN

New material Degraded materiat

Basemetal | HAZ |  Weld metal | | HAZ ! Base metal
i : . : :
a N

Vickers Hardness(HV)

T T T — )
10
Welded Point
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Fig. 4 Micro-structure of base metal
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Table 5 Mechanical properties resulted from tensile test

Elastic | Yield Strength | Tensile Strength
(MPa) (MPa) (MPa)
N
Y| 2971 255 373
material
Degraded
CERCEC 1 3000 284 392
material
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