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Abstract

Small-batch manufacturing systems must compensate for nominal process

variations (e.g., variations in the thickness of sheet metal) that might cause inferior

products. A force sensor has been developed to detect some of these critical process

variations. Several of these sensors are encapsulated in the rubber gripping pads of a

robotic manipulator; they monitor shear forces acting on the pads, which originate from

forces applied to the part being gripped. Information from the sensors is intended to

correct deviations in the part manipulation process through sensor-based control

schemes. Specifically, the sensors will be used to align the sheet metal part, to detect un-

planned collisions between the part and the metal-bending workstation, and to detect

imminent part slippage in the gripper.

The sensor is described in detail. Its static and dynamic behavior is characterized

through a series of controlled experiments. The sensor-based control strategies are then

described. Finally, suggestions are posed for future research to improve the sensor’s

design, fabrication, and use.
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