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Abstract

This paper introduces development of a jamming granular gripper and research for factors
affecting gripping performance. This gripper has advantage on its ability to hold objects in various shapes

and sizes, as well as ability to hold deformable objects. The gripper reduces difficulty and time from
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those performed by the conventional gripper. The gripper comprises of a bag of ground coffee. When
vacuum is made inside the bag, the ground coffee jams together, forming a rigid body and enabling the
bag to hold any objects. But after few repetitions, the gripper loses its effectiveness. Amend et al. (2012)
proposed to fill a small amount of air into the bag to reset it to the original shape. This method is used in
this work to develop the prototype. The main problem is that the latex mold for making the bag must be
available in the market, therefore, some adjustments are made to the detail components. The new
prototype allows air in and out in the gripper by automatic control of solenoid valves, air pump, vacuum
pump, and the gripper. The air exits through a relief valve in order to conform to an object shape. The
air was pumped in to inflate the bag in order to reset to the original shape. For the experiment, the
gripper was attached to the robot arm Motoman NX100 using pure 3-axis translation. The gripper was
tested by 2 types of objects: (a) rough surface hemispherical object with diameter of 20, 40, 60, and 80
millimeters and (b) a hollow cylinder (PVC pipe) with diameter of 26, 42, 60, and 88 millimeter (held from
the side) with the length of 200 millimeter each. The experiment showed that the gripping performance
depends on size, shape, contact angle and surface condition of the object. The experiment data suggest
applications that are suitable for the gripper and will be used for future development.

Keywords: Vacuum gripper; granular jamming; robot
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