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Grasping Force Study of Underactuated and Flexible Manipulator
LI Qiuping' ,ZHANG Jun',CUI Jun®
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Abstract:In order to meet the demands of complex objects with large scale, complex shapes and complex physical
properties in the agricultural products industry, this paper proposed a kind of underactuated and flexible manipulator.
This paper introduced the structure and working principle of this manipulator, the manipulator used two motors to drive
the tandem two hinges joints. The static mechanical equation and the geometric equilibrium equation were established by
grasping the cylindrical aluminum block with diameters of 20, 40 and 60 mm. The relationship between the driver stroke
and grasping force was found out by the fsolve function of MATLAB software under the load state. The calculations
results indicate that grasping force is adjusted by the stroke of drive rod. The manipulator can effectively grasp complex
objects without damaging the surface of the object.
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Figure 1 ~ Structure of manipulator
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Figure 2 Diagram of manipulator
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Figure 3 Object static manipulator load diagram
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Figure 4 Object suspension
manipulator load diagram
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Figure 5 Relation of drive rod stroke and grasping force of cylindrical aluminum block with different radius
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