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Implementation of the closed-loop control for suppressing of the load sway during slewing motion of a crane 
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Abstract

The time-varying loading of steel structures is important for an assessment of their fatigue life as well as for the static design. The time varying loading of crane’s steel structures which are the typical representatives of a steel load carrying structures are caused by different sources. The time-varying load variation with biggest stress ranges is caused by changing the amount of a pay load. Another cause of time varying load are environmental influences such as wind and snow. The inertial forces are the next source of time dependent loads. The mass inertia of parts of a moving crane’s structure must be considered as well as the inertial forces during pay-load lifting and transportation actions. The important source of time-varying forces is also the swinging of the pay-load which is planar in the case of linear motion of a load suspension point and spatial in the case of curved motion of this point. It is very important for the designer to know the amount of the time-varying loads of the designed structure and it is on the other hand of his great interest to suppress or at list reduce the more influential sources if possible. The load sway is in this case a logical target because its reduction reduces the time-varying loading and enhances the controllability of the crane. The majority of published papers and conference contributions on payload dynamics deal with control strategies and techniques for load-swing suppression. The mathematical models introduced for this purpose are simplified to a great extent. A couple of examples of such models can be found in [6-12]. For other models see [4, 5]. In contrast, for the studies of the dynamics of the payload and the influence of payload-swinging on the loading of the crane’s steel structure the more complex models are needed. A couple of examples, that consider the linear motion of the load suspension point are [13-18] and those that consider the curved motion of the suspension point are [1, 19-25]. In the paper as more complex, the latest case is observed. As an example of curved motion the slewing motion of the tower crane is taken under consideration. An existing mathematical model [4] of a slewing crane during slewing motion is used and closed loop control is implemented to suppress the load sway. For the reason of the accuracy a non-simplified mathematical model is used for control implementation. The calculations were made for different parameters for non-controlled slewing motion and for the motion with the applied control. In most cases the noticeable reduction of the load swinging is observed.
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Fig. 1. The mathematical model.	                      Fig. 2.  Closed loop control.
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