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A Study on the Fatigue Crack Growth Characteristics of the Welded Part
According to the Welding Method of Ship Structural Steel

Kyeong-Dong Park? - Woo-Tae Ki* - Ju-Yeong Lee*

Abstract : The strength evaluation of the most weakest junction part is required for the
safety design of all structures. Most of all, in order to enhance the reliability and safety
of the welding part, whose use is the highest, it is very important to establish the
efficient structure manufacturing technology by studying and investigating the
evaluation of fatigue strength in various environments. This study analyzed the
relations of da/dN, and th according to the welding methods of SMAW., FCAW, and
SAW. In the stage II, the value of stress intensity factor range was the highest in
SMAW welding method of stress ration R=0.1, and appeared under the sequence of
FCAW and SAW, and as the completion section of stress intensity factor was low,
threshold stress intensity factor was lowly formed in da/dN - The fatigue life of each
welding method is sensitively worked in high stress ratio, judging from the fact that the
width of life reduction increases in the high stress ratio zone compared to the width of
life reduction in the low stress ratio zone. In the fatigue limit of welding methods before
corrosion, the welding of SMAW and FCAW shows the same fatigue limit compared to
Base metal, and SAW holds the lowest fatigue limit value.

Key words : Fatigue crack propagation(#2#E23), Welding method(£3%¥), Endurance
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Table 1 Chemical composition of base metal and
filler metals(wt, %)

C Si | Mn | P S Cr
Base metal |0.130(0.130(1.010{0.019(0.002|0.024

Filler metal |0.055(0.470|1.2000.013{0.010| -

Table 2 Mechanical properties of base metal and
filler metals

Tensile Yield Elongation
Strength | Strength (5’/)
(MPa) (MPa) ¢
Base metal 456 329 31
Filler metal 580 510 28
Table 3 Welding condition
Weldigg Current Polarity Wel'd'ing Voltage “gilgégg
wire dia| (A) position| (V) (em/min)

SMAW| @4 121 AC 1G 25 5-8

FCAW| o4 210 | DCEP 1G 25 21

SAW 4 650 AC 1G 34 34

(8 )
2 4
2 2

(b) welding metal

(a) base metal
Fig. 1 CT specimen of base metal and welding metal
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Fig. 2 Dimension of CT specimen(unit:nm)
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Fig. 4 Micro vickers hardness testertMVK-H1)
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Fig. 5 Result of hardness test according to welding
method
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Table 3 The value of threshold stress intensity factor
range AKq (MP2+/m)

Stress | Base | quaw | Fcaw | SAW
ratio metal
0.1 8.0 13.2 11.8 9.4
0.3 7.6 12.8 11.3 8.9
0.6 7.0 12.3 10.8 8.6

Table 4 da/dN at AK=15M+/m

Stress | Base | o iaw | Foaw | saw
ratio metal
0.1 [2.33x10™]4.79x10°[9.08x10°| 1.46x10°
0.3 |2.83x10°|7.50x107|1.80x107° | 1.60x107
0.6 13.47x10°(7.77x107]1.43x107°|1.93x107

Table 5 Paris linear regime of material according to
welding method

Welding

method 0.1 0.3 0.6
2.66x1071 | 2.55x107% | 6.27x107"°
Base metal (AR | (aR)* 2% (AK)*0%8
1.50x10™ | 3.10x10™ | 4.32x107"3
SMAW (AK)TIGG (AK)7Y()37 (AK)6‘118
4.40x10 ] 9.51x107° | 2.73x107"
FCAW (AK)7'004 (AK)G'OM (AK)6'073
2.28x1072 | 1.01x10" | 6.63x107"
SAW (AK)S.TIQ (AK)5.355 (AK)4'662
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