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Abstract

In this study, the numerical analysis model for fatigue life prediction of welded structures are presented.
In order to evaluate the structural degradation of welded structures due to fatigue loading, continuum
damage mechanics approach is applied. Damage evolution equation of welded structures under arbitrary
fatigue loading is constructed as a unified plasticity-damage theory. Moreover, by integration of damage
evolution equation regarding to stress amplitude and number of cycles, the simplified fatigue life prediction
model is derived. The proposed model is compared with fatigue test results of T-joint welded structures to
obtain its validation and usefulness. It is confirmed that the predicted fatigue life of T-joint welded
structures are coincided well with the fatigue test results.

Key Words : Continuum damage mechanics, High cycle fatigue, Simplified fatigue life prediction model,
Welded structures
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Fig. 3 Schematics of T-joint welded structures
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Table 1 Welding condition

Heat input(J/mm) Q 2400

Melting temperature(C) T, 700
Room temperature(C) 75 15
Average temperature(C) T, 90
Specific heat(J/gC) C 0.63

Density(g/mm?) p 7.82E-3

Thermal expansion coefficient(1/C) o 1.2E-5
Yield stress of HAZ(MPa) Oy 520
Yield stress of base metal(MPa) Oyp 330

247 HFZEY FAXFE 747 Table 1 2
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Table 2 Material parameters (base metal)

Elastic modulus(GPa) E 200
Poisson’s ratio v 0.3
Fatigue limit stress(MPa) oy 160
Yield stress(MPa) oy 330
Ultimate stress(MPa) o, 465
Damage threshold &0 0.0
Critical damage D, 1.0
Hardening parameter C 470
Crack closure h 0.2
Damage strength(MPa) S 2.0
Damage exponent S, 2.0

Table 83 Material parameters (weldment, HAZ)

Elastic modulus(GPa) E 200
Poisson’s ratio v 0.3
Fatigue limit stress(MPa) oy 220
Yield stress(MPa) oy 520
Ultimate stress(MPa) o, 650
Damage threshold €D 0.0
Critical damage D, 1.0
Hardening parameter C 500
Crack closure h 0.2
Damage strength(MPa) S 6.0
Damage exponent S, 2.0
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Fig. 4 Fatigue life prediction of T-joint welded
structures
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