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Table 1 Chemical composition of base metal and filler metals(wt, %)

C Si Mn p S Al

Base metal 0.13 0.13 1.01 0.019 0.002 0.024

SMAW 0.06 04 1.0 0.012 0.01

FCAW 0.05 0.55 13 0.015 0.01

Table 2 Mechanical properties of base metal and filler metals

Tensile Strength Yield Strength Elongation
(MPa) (MPa) (%)
Base metal 456 329 31
SMAW 570 490 28
FCAW 990 030 27
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Fig. 10 Apparatus of fatigue test machine(Instron, 8821S)
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Table 3 The value of fatigue crack growth 4K w(MPa vm)

Stress ratio | Base metal FCAW SMAW
0.1 7.867 11.657 13.377
0.6 0.677 10.842 12.365
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Table 4 Experimental constants by da/dN=C(4K)" for the fatigue
crack growth(R=0.1)

AK Range da/dN Range
; m C

(MPa Vm) (mm/cvcle)
1.813x10 ¢

Base metal | 8649<AK<22744 | <da/dN< | 4735 | 6.466x10 !
1.346x10 *
2.202x10 ¢

FCAW | 12.063<4K<23669| <da/dN< | 6678 | 1.229x10 1
1.311x10~*
2.232x10 ~°

SMAW 14.189<AK<24316 | <da/dN< 7247 11.319x10 M
1.249x10 *
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Table 5 Experimental constants by da/dN=C(4K)" for the fatigue
crack growth(R=0.6)
4K Range da/dN Range
m C
(MPa Vm) (mn/cycle)
1.332x10 75
Base metal | 7.394<AK<22.015 <da/dN< | 399 | 8.461x10 "1
1.458=10 *
1.849x10 5
FCAW | 11.778<AK<22629 | <da/dN< | 5779 |3.121x10
1.331x10*
2.232x10 5
SMAW | 13327<AK<23563| <da/dN< | 6018 | 7.844x10 1
1.241x10 4
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A Study on Optimal Weld Fatigue Strength
of Ship Structure Steel

Young-beom Jin

Dept. of Precision Mechanical Engineering,
Graduate School of Pukyoung National University

Abstract

The lightness of components required in marine and shipbuilding
industry is requiring high strength of components. In particular, fatigue
failure phenomena, which happen in metal, bring on danger in human
life and property. Therefore, antifatigue failure technology takes an
important part of current industries. In this study, it was investigated
about endurance and fatigué crack propagation rate of according to
welding methods of SMAW and FCAW commonly using for welding
structures in present. Endurance limit carried out highly in the order
of SMAW, FCAW and fatigue crack propagation rate carried out
lowly in the order of SMAW, FCAW. By these results, it i1s needed
to used SMAW welding method for welding structures with small
welding capacity and FCAW method for large welding structures
after due consideration about economic gains and operation efficiency
of welding. Fatigue crack propagation rate is more effected by
strength of welding materials than endurance limit of welding

materials according to welding methods.
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Key words : Fatigue Crack(3 & 4), High Strength(17} %), Fatigue
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Kmax

Kmin
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Nomenclature

Fatigue crack growth rate
Stress intensity factor

Stress intensity factor range
Load range

Stress ratio

Maximum Stress intensity factor
Minimum Stress intensity factor
Material constant

Fatigue crack growth exponent

Crack length of width ratio
Compliance

Effective specimen thickness

Net thickness

Elastic modulus of material

Crack opening displacement(C.0.D)
Load on specimen

Normalized K-gradient
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