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Abstract; Cranes have been experienced loads or stresses of variable amplitude in random. In case of
application of damage tolerance concepts for cranes, a reliable prediction must be made of number of
load cycles that will propagate a crack from a certain starting size to the permissible size. The
prediction of fatigue crack growth rate and growth time of a crane requires the input of relevant crack
propagation data and stress history. In order to produce reliable fatigue life or crack growth data for
cranes, stress spectra acting on the main girder in an overhead travelling crane was examined under
service condition. The main girder of the crane used was composed of conventional pipe structure. The
principal specifications of the crane were: the maximum hoisting load was 49kN, the span was 16.3 m,
and the crab trolley wheel base was 3.25 m. The monitoring of the stresses was carried out using strain
guages glued on the selected components of the girder. The data obtained were recorded into a
histogram recorder and a data recorder. Rain-flow method was used as a stress counting technique.
The stresses acting on the girder are a function of the hoisting load, movement of the crane and
frequency of operations. A 49 kN weight which corresponds to the safe working load was used during
the stress measurement. A typical movement of the crane employed was as follows; the test weight was
lifted by a crab trolley at an end of the girder, the trolley was traversed from the end to the opposite
side of the girder, further the main girder with the crab trolley was traveled approximately 20 m on the
runway girder, then turn back to the starting position tracing the original root, and the weight was
lowered. A series of crane operation above mentioned was cycled 20 times during the stress measure-
ment to make histogram of stress range acting on the selected components in the girder. As a result,
the majority of the stresses monitored occupied by relatively low stress ranges below 20 MPa , which
have a little influence on the fatigue damage of the girder. However, the girder was subjected relatively
high stresses when the lifting or lowering was stopped abruptly by braking. Moreover, the stress of the
component located in the middle of the girder reached approximately 30 MPa as the crab trolley
traversed from one side to the opposite side on the main girder. The stress spectrum monitored for the
main girder under service conditions was found to be expressed by the Weibull distribution.
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Table 1 Specifications of the overhead travelling
crane used for test

HEICBEWERFES L— 2 OELRMLEE
5,000 kgf (49KN)

Maximum lifting load

Type of girder Pipe
Span . 16.236 m
Lift 11.05 m

Rated lifting speed 12 m/min

Rated traversing speed 40 m/min

Rated travelling speed 100 m/min

Traversing range 13.936 m

Travelling range 49.6 m

Motor 3 phase induction motor

Brake for control of Hydraulic lift electric
load lowering speed . brake

Brake for load holding Magnetic brake
Brake for traversing Magnetic brake

Brake for travelling Foot operated hydraulic
disk brake/thruster brake
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A stress-time history of gauge G, when load was lifted and lowered.
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at gauge G.
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Fig.6 A stress-time history of gauge G, when the crane traversed.
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Fig.8 A stress-time history of gauge G, when the crane travelled.
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Fig.9 A stress spectrum of crane travelling at gauge G.
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