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Simulation of Stress Spectrum Derived from the Load
Lifting by a Mobile Crane*

by Yutaka MAEDA**

Abstract; Most of mobile cranes have been designed, manufactured and used with insufficient
consideration of fatigue strength of structural components such as jibs and outriggers. In recent
years, standards on fatigue strength of cranes are discussed internationally, and fundamental
data are requested on the repeated load which may affect fatigue strength of cranes.

The present work aims to develop an algorithm which enables the analysis and calculation of
stress spectrum for any cyclic lifting of load from a given load distribution or the load sepctrum.

As a first step, a mobile crane, composed of a jib, a wire rope and a load, was modelled by a
simple system of a spring and a dashpot. This model was supposed to give a similar behaviour to
a real crane: that is, after the load is lifted, stress values oscillate with damping. Using this model
and introducing mathematical treatments, the number and the magnitude of peaks and troughs
were counted for one cycle of lifting up and down the load. It was found that stress sepctrum
could be shown by a linear function on logarithmic scales. In other words, the spectrum for this
type of oscillation could be calculated with ease.

Secondly the method to obtain stress spectrum at a point near jib foot was discussed. As the
stress of a jib was independent of slewing, the peak and the trough of the stress >a.ppeared always
at the beginning or the end of load lifting, irrespective of the course of slewing. Stress spectrum
in this case was obtained by calculating the stresses only at the loading and landing points.

By use of this algorithm, static stress fluctuation data including dead weight components
were recognized by calculating peak values, then dynamic stress or damped oscillation data were
added to the static spectrum to obtain integrated spectrum. '

In the analysis of the spectrum for an outrigger, the stress values were found to depend on
the sleWihg angle. Thus, peak and trough data had to be calculated for every points of the load
carrying course. .
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Fig. 1 Conception of dynamic load and static load.
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Fig. 2 A simplified model on the system of jib, wire

rope and load.
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Fig. 4 A model of damped oscillation.
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Fig. 7 = Flow chart to obtain stress spectrum of jib.
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