
Welding
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• Fillet Weld

 Bending

• Static Failure Criteria

• Fatigue Failure Criteria



FILLET WELD: Load Orientation
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Welds in the Plane of the Load

• Welds subjected to Torsion

• Welds also subjected to 

direct loading

Welds out of the Plane of the Load

• Welds subjected to Bending

• Welds also subjected to direct 

loading



Fillet Welds Loaded in Bending
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Calculating the Fillet Welds 
Moment of Inertia
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Fillet Welds Loaded in Bending
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Bending Properties of Fillet Welds
Shigley 10th, Table 9-2
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Bending Properties of Fillet Welds
Shigley 10th, Table 9-2
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Minimum Weld-Metal Properties
Shigley 10th, Table 9-3
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Stresses Permitted by Code
Shigley 10th, Table 9-4
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Allowable Load or Various Sizes of Fillet Welds
Shigley 10th, Table 9-6
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Minimum Fillet Weld Size, h
Shigley 10th, Table 9-6
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Example
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Determine the weld size for the structure shown below using E60 

weld Rod (Sy=345 MPa) and for a safety factor of 3 off the yield 

stress.



Solution
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Shigley 10th, Table 9-2
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Locating the Centroids

Throat Area from Table 9-2

Direct Shear

=

Shigley 10th, Table 9-2
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Solution
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Shigley 10th, Table 9-2
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Solution
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From Previous Page
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Bending Shear

Unit Second Moment of Area
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ondary Shear

Resultant

Shigley 10th, Table 9-2
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Solution
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Shigley 10th, Table 9-3
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Solution
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Shigley 10th, Table 9-3
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Shigley 10th, Table 9-4
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Fatigue Modifying Factors

• Se=kakbkckdkekfS’e
 ka-surface factor

 kb-size factor

 kc-load factor

 kd-temperature factor

 ke-reliability factor

 kf-miscellaneous effects factor

• ka – Surface factor

• kb=Size Facto = 1

• kc- Loading Factor
 Torsion/Shear: 0.59

 Bending: 1.0

 Axial: 0.85

•
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Fatigue Stress Concentration Factors
Shigley 10th, Table 9-5
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Fatigue Stress-Concentration Factors, Kfs

• Kfs appropriate for application to shear stresses

• Use for parent metal and for weld metal



Example
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The AISI 1018 HR steel (Sy=220MPa=32ksi, Sut=400MPa=58ksi) strap 

shown has a 4500-N, completely reversed load applied.  Determine 

the factor of safety of the weldment for infinite life.



Solution
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Shigley 10th Table 6-2

• Given

 AISI 1018 HR Steel

o Sut = 400 MPa

o Sy = 220 MPa



Solution
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• Given

 AISI 1018 HR Steel

o Sut = 400 MPa

o Sy = 220 MPa

 4500 N completely reversed load

o Fm = 0 N

o Fa = 4500 N

• Se= kakbkckdkekfS’e= kakbkckdkekf0.5Sut

• Fatigue Factors

 ka – Surface factor

 kb=Size Factor = 1

 kc- Loading Factor = 0.59

•
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Shigley 10th Table 6-2
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Solution
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Shigley 10th Table 9-1

Shigley 10th Table 9-5

• Previous Results

 AISI 1018 HR Steel

o Sut = 400 MPa

o Sy = 220 Mpa



 Fm = 0 N

 Fa = 4500 N

66.2eS MPa



• Previous Result



 Fm = 0 N

 Fa = 4500 N

• There is only Primary Shear, Secondary Shear

 Throat Area

 Fatigue Stress Concentration Factor

 Only Primary Shear Present

 Fatigue Factor of Safety

Solution
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Shigley 10th Table 9-1
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Shigley 10th Table 9-5
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