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Mechanical modelling of a grasping mechanism, working with singularity

ACROBOTER (Autonomous Collaborative Robots to Swing and Work in Everyday EnviRonment) is an indoor service robot, developed in the framework of a European Union project. It climbs on the grating attached to the ceiling by changing the grid points (anchor points) it is connected to. The idea utilizes that the largest obstacle free space in a building is on the ceiling, which brings the chance for robots to climb on it. The by the climbing unit hoisted swinging unit is actuated by ducted fans and it’s task is to move small objects and other service robots in the 3D working space.
The problem of the existing mechanism is that it changes it’s position very slowly by fixing itself with screwing on a nut. Due to the manufacturing inaccuracy of the position and orientation of the anchor points, the mechanism was not able to work properly.
The redesign of the grasping mechanism was completed in an earlier work [1].
The new mechanism based on the idea of quick clamps which are used in several fields of the industry, especially for fixing the parts during the welding or in case carpenter fixes the parts for gluing.
Due to the singularity, the limit of the grasping force is equal to the carrying capacity of the mechanics, because it requires a relatively small actuator force for the grasping. Furthermore if the mechanism has reached singularity once, a high degree of safety is ensured even in the case of intermission of current, which is necessary because of the specificity of the robot.
The question is the following: is it possible to use efficiently these types of clamps in case of a robotic system?
The aim of this study is to examine how the construction would be able to operate well and to optimize it’s physical parameters in case of the Climbing Unit. Besides this study provides a systematic methodology which is applicable for a wide range of similar grasping and clamping mechanisms.
In the present work the investigated four bar mechanism was handled as a multibody system [2]. Therefore we used natural coordinates instead of the classical minimum number of generalized coordinates to avoid counting with trigonometric functions and to reduce the computation time. While the proper resolve and the modeling of the singularity is a challenging task.
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