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Fatigue Characteristics of Non Load-Carrying Fillet Welded Joints

according to Post-Processing in Weld Bead Toes
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ABSTRACT : In this study, the 4-point bending test has been performed in
order to estimate effect of grinding on fatigue characteristics quantitatively
for as-welded specimen, grinding specimen & TIG-dressing specimen for non
load-carrying fillet welded joints subjected to pure bending. As a result of
fatigue tests, fatigue strength at 2X106cycles of grinding specimen and
TIG-dressing specimen has been increased compared with as-welded specimen
and satisfied the grade of fatigue strength prescribed in specifications of
domestics and AASHTO & JSSC. As a result of beachmark test, fatigue
cracks on all specimens have occurred at several points where stress
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concentration factors are high, and grown as semi-elliptical cracks. Also,
because of compressive stress by bending load fatigue fracture has occurred
at the part subjected tensile stress and ductile fracture has occurred at the
part subjected compressive stress. As a result of finite element analysis,
stress concentration factor of grinding specimen & TIG-dressing specimen
have been getting lower than that of as-welded specimen. From the result of
parametric study of geometric shape of weld bead toes, the factors which
affect stress concentration factor most are flank angle and radius of
curvature. From the result of fracture mechanical analysis, the factor largely
affecting crack correction factor is stress gradient correction factor at the
first part and is finite width correction factor when relative depth is over
0.4, Also, from the relation between stress intensity factor range estimated
from FEM analysis and fatigue crack growth rate, fatigue life of non
load-carrying fillet welded joints has been correctly calculated.
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