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Recently, Laparoscopic surgery is widely applied because of its minimal invasion. However, its

operation is restrictive because it is necessary for surgeons to possess high surgical skills. To solve

this problem, we have developed a wire driven multi-DOF bending forceps using super elastic

alloy for Laparoscopic surgery. In this study, we decided applicable length to stainless-super

elastic integrated rod incorporated bending forceps In addition, we proposed introduction of

tension measurement sensors and algorithm to correcting backlash for giving better its

operationally. We developed 3'd bending forceps with stainless-super elastic -stainless wire

integrated wire and tension measurement sensors, achieved tension limit by super elastic alloy

and showed relation for tension and backlash of wire. Furthermore, exact bending operation was

achieved by using backlash compensation.
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Fig.4 Wire tension detecting method
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Fig.6 3 forceps
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Tablel Backlash of 3td forceps

Tension  Joint Backlash [deg]
unused used
Bending 11.9+200 1.06+1.94
Low Jawl 524095  0.75+0.33
Jaw?2 6.5+2.41  -0.61+262
Bending  26.4+12.93 -5.11+11.71
high Jawl 17.9+1.27  0.07+2.20
Jaw?2 214+136  1.65+1.03
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Table2 Backlash of 3t forceps with load
Joint Backlash [deg]
Jawl 20.47£3.20
Jaw2 14.67+£2.00
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Fig. 9 Experimental result of bending hysteresis

with load(jaw2)
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Fig.12 Ligature operation by 3 forceps



