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This seminar talks about the design, DTFM (Distributed Transfer Function Method) 

modeling and analysis of Piezoelectric Forceps Actuator (PFA) with potential applications in 
minimum invasive surgery (MIS) and miniature robotic grippers in biomedical and 
semiconductor manufacturing. The major improvement over existing conventional surgical 
tools and robotic grippers is that the PFA is simple in design, and is a small size, light-weight 
gripper with no moving parts such as gears, hinges, racks and pinions, and thus avoids 
problems in operation like friction, backlash, lubrication, leakage and sterilization. 
Furthermore, the user’s index finger and the thumb bending movements can remotely control 
the PFA via a data glove. The first part of the talk will deal with the generic piezoelectric 
slightly curved beams based model of the PFA.  Next, the DTFM is extended to carry out the 
transfer function formulation of the PFA model. This method will be used to solve for the 
radial displacement and natural frequencies of the PFA in exact and closed form solution.  
Finally, this talk will briefly discuss about future research directions and possible applications. 
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