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ΔK－da/dN Relationship (1)
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da
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  675.25.113 1071.2]/[1054.6]/[   mmNKcyclemmdN
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Equation 1 
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ΔK－da/dN Relationship (2)
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  895.25.113 1037.9]/[1082.3]/[   mmNKcyclemmdN
da
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Others
No Significant Differences 
Between The Other Types
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Equation 2 
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Estimation of Fatigue Crack Propagation Life, Np

  895.25.113 1037.9]/[1082.3]/[   mmNKcyclemmdN
da

  675.25.113 1071.2]/[1054.6]/[   mmNKcyclemmdN
da

Penny-Shaped
Fatigue Crack 

(Radius:a)

Welded Joint Model 

Equation 2 

Equation 1 
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Estimation of Fatigue Crack Propagation Life, Np

Equation 1, ai=0.1 

Equation 1, ai=1.0 Equation 2, ai=0.1 

Equation 2, ai=1.0
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Δσ-Np curves calculated from Eq.(2) and Eq.(3) greatly 
differ especially in the range of long life
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Fatigue Cracks Originated From Blowholes

Radiograph Radiograph

Crack Crack Crack
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Fracture Surfaces with Beach Marks 
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Fatigue Crack
Propagation
from Blowholes
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Fatigue Crack
Propagation Rate
from Blowholes

  0.3131097.2 K
dN

da
 

  0.3131090.0 K
dN

da
 

  80.313 1034.81073.1   K
dN

da
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Effects of Weld Defects on Fatigue Strengths
Butt-Welded Joints

Containing Various Embedded Defects
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•Butt welded joint with V-groove

Incomplete 
Penetration (IP)

Lack of Fusion 
(LOF)

Blowhole
(BH)

Slag Inclusion
(SI)

Crack
(CR)

Various Embedded Weld Defects
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Specimen PreparationSpecimen Preparation
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JIS SM490A

 Detected by RT
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Specimen ConfigurationSpecimen Configuration
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Fatigue TestFatigue Test

 Testing machineTesting machine
–– Capacity: 300 kNCapacity: 300 kN

 Testing conditionsTesting conditions
–– Constant amplitudeConstant amplitude
–– Stress ratio R=0Stress ratio R=0
–– Maximum stress:Maximum stress:

100 100 -- 350 MPa350 MPa

Specimen
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Fatigue Test Results
Evaluation : defect length “2c” is used.

Single defect Multi defects

RS
(Real size 

measured on 
failure 

surface)

Length 2cX

Z

2c1 2c2

RT
(Xray)

WES 2805
Real Size

S

S0 = 0.25 x min (c1,c2)
S  S0  2c = 2c1 + 2c2+S 
S > S0  cracks are isolated

Depth 
2a
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Fatigue Test Results (OutFatigue Test Results (Out--ofof--Plane)Plane)
Grinder finish
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Fatigue Strength:
Category C
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