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Development of a multi-DOF ultrasonically activated scalpel using precise
flexible joint mechanism

Haraguchi, Daisuke
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* 60° 25V
57.5 kHz 528 mA

A multi-degree-of-freedom ultrasonic scalpel with an active blade made of a
superelastic alloy (NiTi) that enables tip bending and grasping motions was developed. The active
blade is equipped with a strip-shaped local flexible part, and a wire drive mechanism enables a
compact bending motion of + 60° . The prototype active blade has good nominal performance with a
drive voltage of 25 V, a resonance frequency of 57.5 kHz, and a transducer current of 528 mA in the
linear state. Stable ultrasonic resonance was also achieved in the flexural state, but the
performance degradation due to the decrease in vibration amplitude and durability issues were
revealed. Cauterization experiments using edible pork showed that the proposed grasping mechanism
can be used to perform a wide range of procedures.
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Applied Bending Natural Current Tip Tip Tip
voltage angle frequency [mA] displacement  displacement  displacement
V] [deg] [kHz] X [um] Y [um] Z [um|
0 62.6 256 0.01 1.5 0.01
20 15 62.6 184 0.02 1.2 0.01
30 62.2 120 0.2 0.7 0.4
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