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Support forceps for Laparoscopic Surgery
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Abstract: In recent years, laparoscope surgery with single port is being carried out in various scenes for minimally
invasive. Small diameter forceps is used for covering fault of this surgery that disable to approach to the many directions.
However, small diameter forceps is not flexible because of its rigidity. The purpose of this research is giving flexibility to
small diameter forceps using spring-link mechanism. Solidworks one of the CAD software used for designing springs. In
this paper, the designing factors are length, thickness, and materials and decided with stress analysis. As a result, the most
suitable parameters are decided that length is 100[mm)], thickness is 0.3[mm], material is B-titanium(22V-4Al). In the
future study, fabricating parts and demonstrating experiment are planned and improvement based on the result is needed.
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Fig.3 The state of bending motion
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Fig.4 The way to inspection (Length)
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Tablel The result of inspection (Length)

L 60 70 80 90 | 100 | 110 | 120

Fmax | 715 | 717 | 727 74 | 76.4 | 76.7 | 77.6

r

Ymex | 159 | 209 | 274 35 | 435 | 53 | 644

r

Ys5 | 0.297 | 0.549 | 0.929 | 1.48 | 2.23 | 3.26 | 4.61

L = Length of spring, o__. = Madmum stress,
Ve = Maimum displacement of tip

¥op = Maimum displacement of tip only gravity
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Fig.5 The way to inspection (Thickness)
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Table2 The result of inspection (Length)

t 0.1 0.2 0.3 0.4 0.5

Tmaox 300 76.4 33.7 191 12.3

Yinas 363 435 12.3 4.98 2.43

Yeg 9.22 2.23 0.982 0.55 0.351

L = Length of spring, o... = Maxmum stres:,
Vonex = Mazdmum displacement of tip

¥ap = Maximum displacement of tip only gravity
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Table3 Physical properties of B-titanium

22-4 15-3-3-3(ST) | 15-3-3-3(STA)
E[GPa] 80 640~900 850 or less
7z[MPa] 80~92 703~945 689~869
7y[MPa] 101~109 1000 or more 965

E = Modulus ofelasticity intension
oy = Tensile strength,
&, = Stressatyield

728 FH2 UDBREER
Table4 The result of inspection (B-titanium)
22-4 15-3-3-3 15-3-3-3
FIN] 4.3 5 6
¥ max 130 150 180
Yog 0.982 0.873 0.74

F = Force for bending motion
Vonex = Mazdmum displacement of tip
¥ap = Maximum displacement of tip only gravity
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Fig.6 Design of Spring-link mechanism
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(a) Tip division after the change

(b) Bonding of spring and link

Fig.7 Change of the part shape
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