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Abstract

Welding process is of importance to assemble products or structures, but also the process is structural
weakness due to stress concentration in welding joint. The fatigue design of welded joint requires time &
labor consuming fatigue test because the fatigue life is various according to the depth of joint, joint type
and load type etc. In fatigue design codes, they guide to classify welding joints with their shape( BS7608,
IIW Documents) and provide fatigue assessment information. In terms of numerical method for fatigue
analysis, it is also difficult to decide the stress peak in joint because of mesh sensitivity which means that
stress value is varies with element type or size on stress concentration zone. Hot-spot method is used generally,
but Battelle of United States proposed Master S-N Curve based on structural stresses converted by mechanical
equilibrium theory. In this research, we extracted master S-N curve from Battelle’s fatigue test DB
including test data of various welding joints to apply on Non-Load-Carrying cruciform Joint. Comparing fatigue
results between the case of using normal stress and case of structural stress cor the cruciform Joint, The
suggested Battelle method showed successive results.
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There are many fatigue test results

N " s > But, it is difficult
for various width, joint and loading (> to apply real product’s design,
condition
m I£|Egj Absence of data matched in the width
m ; Absence of matched joint geometry
T Y=

The difference of condition
between test and real loading
Fatigue life (S=N Curve)
= f(geometry, width, loading condition...)

Fig. 1 Application limit of fatigue test data
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(b) 1/4 Symmetric shape

Fig. 3 Non-Load-Carrying cruciform joint and its di-
mension parameters
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D Weld Process : Fusion Weld
@ Failure Mode : Toe Failure
@ Material : Steel/Cabon and alloy
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Cycles to failure

Fig. 4 Master S-N curve (based on nominal stress)

@ Test Condition : In Air
® Joint Type : Non-Load-Carrying cruciform
® Load Type : Tension
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Calculating concentration factor for structural stress
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Fig. 5 Calculation of structural stress parameter for typical welding joints

“® Load Type: Tension and bending”
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