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Abstract; Overhead travelling crane and their relative components are often experienced fatigue
cracking. When crack is found in a structural member of a crane, welding is often employed to repair
the crack because of its compatible with easy handling. The repair and strengthening of the component
in the cranes occasionally oblige us to work at small place or high location under insufficient lighting,
so that welding defects are sometimes introduced during the operation. Moreover, inadequate proce-
dure for the repair weld acts to decrease markedly fatigue life of the repaired components. Therefore,
a minimum requirement for the quality of the welding is necessary. However the influence of repair
weld method on the fatigue strength of structural members was not fully understood. More research
is needed to evaluate the effectiveness of the repair weld.

The objectives of the study are to determine the relative effectiveness of various repair schemes
for components of cranes and to determine the best welding procedure to repair the cracks. Since the
fatigue strength of repair weld specimens was evaluated and the fatigue crack growth behavior of the
repair weld specimen was estimated by applying the fracture mechanics concept.

The gusset plate specimen and the repair welded gusset plate specimen were prepared. Moreover,
four different types of repair weld specimens were also fabricated. These repair weld specimens were:
the specimens with a crack passing through the thickness were repaired on one-surface or both surfaces
of the specimen using welding , and were repaired by cover plate with side fillet welds. The material
used to fabricate the specimens is JIS SB400 steel plate with a thickness of 8 mm The yield stress and
the tensile strength of the plate are 333 MPa and 461 MPa, respectively. All welds were made manually
by covered electrodes of 4 mm diameter corresponding to JIS D4326. Stress concentration factors for
the gusset plate specimen and repair weld specimens were examined by infrared stress analysis system.
The residual stresses in the specimens were measured by a X-ray diffraction method. Fatigue test
under the program loading which was determined based on the stress monitoring of a crane girder was
carried out using a servo-controlled hydraulic testing machine with capacity of 196kN. The program
loading applied for the fatigue test is composed of 5 steps in a block and the total elapsed stress cycles
in a block are 100 cycles. Stress ratio was 0.1 and frequency was 5 Hz in a sinusoidal wave form.

It is found that the fatigue strength of the repair welded gusset plate specimen is somewhat higher
than that of as-welded one because of release of residual stress arising from reheating during the repair
weld and reduction of stress concentration of weld toe which is an origin of the fatigue crack due to
the repaif‘vveld_, The fatigue strength of the repair weld specimens with partial-penetration of welds
decreases with increasing the initial crack length. In case of the one-surface repaired specimen with
partial penetration of weld metal, it is difficult to obtain enough fatigue strength, while fatigue strength
of the specimen repaired both surfaces by welding is satisfied the requirement of the design code of
crane. In case of the cover plate repair specimen, the fatigue strength reduces significantly due to high
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stress concentration at the side fillet weld. Hence the cover plate is an inadequate repair method, and
is inapplicable to cranes subjected to cyclic loading. From this experiment and some reports on repair
weld, the following repair method may be recommended: removing the crack from the component by
machining or air-arc gouging and making a groove, filling the groove completely from both surfaces
of the component by welding, and finally finishing by grinding to reduce the stress concentration.

Keywords; Repair weld, Fatigue strength, Fatigue crack, Overhead travelling crane, Gusset welded
joint, Program loading, Residual stress, Stress concentration, Fracture mechanics
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(b) Type B specimen.

Fig.1 Configurations of gusset specimen and repair -
welded gusset specimen.
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(d) Type F specimen.

Fig.2 Configurations of repair welded specnmens
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Fig.3 Comparison of stress distributions near weld toe
between non-repaired and repaired specimens by
means of infrared method.
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Fig.4 Residual stress distributions of repair welded gusset
specimen (type B specimen).
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Fig.b Residual stress distributions of repair welded
specimens.
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Fig.6 Comparison of fatigue strength between
non-repaired and repaired gusset specimens.
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and repaired welded specimens as a function of AK.
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