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1. Introduction
by Yoshio KiTsunar*

Abstract; The fatigue life of overhead travelling cranes in general has been designed based on the
strength of the stress range at 2X10° cycles for the components. Recently the operation rate of cranes
has remarkably increased year by year due to economical request. For example, according to a report
in a steelworks, the recent operation rate per year of overhead travelling cranes reaches about 10 times
as compared to 20 years ago. As a result, some of cranes constructed in the 1960’s have already reached
the design life. So that the fatigue cracks are often found at highly stressed regions such as weld toe
of gusset plate and of rib plate. Once the fatigue cracks are initiated, they continue to grow slowly in
the early stage of the fatigue crack growth life. As long as crack growth occurs, the potential for more
serious distress exists. Therefore the cracks must be repaired at an early stage before the cracks grow
up to the critical crack size. Rational methods of maintenance as well as of design are required to
achieve an optimum structure throughout its service life and to secure safety for workers.

In view of the potential seriousness of cranes cracking associated with accumulation of fatigue
damage and degradation of the materials, an extensive study of the problem was planned. The
objectives of the study are to determine fatigue properties of welded joints used in overhead travelling
cranes under service loading, to estimate how much time does it require for a small crack to grow into
a serious crack and to determine the best welding procedures to repair the cracks.

The first phase of the study includes survey of damage in overhead travelling cranes to obtain
information on causes of the cracking. For the application of damage tolerance concepts, loading
variables such as amplitude, frequency and sequence are important. Therefore monitoring of stresses
acting on the members in an overhead travelling crane was performed under the service conditions, and
rain flow method was used as a stress counting technique. The main causes of fatigue damage in cranes
are related with the stress concentrations at the toe of terminating fillet welds and the welding residual
stresses. To establish the basic concept for evaluating the fatigue crack growth life of the welded crane
components with residual stresses under service loading, the fatigue crack growth behavior of welded
joints subjected to a two-step program loading was evaluated using fracture mechanics approaches.
The fatigue initiation and the propagation lives of gusset pales which tend to be the origin of fatigue
cracking were examined under the program loading which was determined based on the stress
measurement of the crane. The prediction of fatigue crack growth life of the gusset plate under the
program loading was carried out using fracture mechanics, and the results were compared with. the
experimental results. To determine a minimum requirement for the quality of the repair welding, the
fatigue strength of several kinds of repair weld specimens was examined under the program loading,
and was compared. Based on the test results, a procedure for the repair weld for cracking in existing
cranes was proposed.
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Table 1 Classification of overhead travelling crane.
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