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Development of flexible manipulator with shrink mechanism
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Fig.1 Schematic diagram of the continuum manipulator)
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Fig.2 Manipulator in bent state
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Table 1 Specifications of each coil spring

3 Spring name | Wire diameter(mm) | Spring constant(N/mm)
i UY 12-80 0.8 0.2
i UY 16-80 1.0 0.2
. uv20-80 | 12 03
| UR12-80 1.0 0.29
| UR16-80 1.2 0.29
UR 20-80 1.5 0.5
UF 12-80 1.2 0.49
UF 16-80 1.4 0.49
UF 20-80 1.7 0.98
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Fig.4 Experimental results of each coil spring with weight
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Table 2 Force when pulled 30mm

The force required to pull (N)
Spring name | Distance from center 30mm i Distance from center 40mm
No weight | With weight i No weight | With weight
Uy 12-80 0.07 0.30 0.04 0.21
UY 16-80 0.10 0.34 0.06 0.25
UY 20-80 0.20 0.40 0.14 0.31
UR 12-80 0.08 0.35 0.04 0.24
UR 16-80 0.14 0.42 0.09 0.28
UR 20-80 0.24 0.55 0.19 0.35
UF 12-80 0.14 0.40 0.09 0.25
UF 16-80 0.22 0.50 0.16 0.32
UF 20-80 0.55 0.80 0.32 0.50

Table 3 Force when pulled 40mm

The force required to pull (N)

Spring name | Distance from center 30mm | Distance from center 40mm

No weight | With weight | No weight | With weight
UY 12-80 0.12 0.38 0.06 0.28
UY 16-80 0.14 0.40 0.09 0.28
UY 20-80 0.25 0.54 0.19 0.37
UR 12-80 0.14 0.41 0.06 0.30
UR 16-80 0.18 0.50 0.11 0.34
UR 20-80 0.40 0.68 0.26 0.45
UF 12-80 0.21 0.49 0.12 0.34
UF 16-80 0.31 0.65 0.19 0.42
UF 20-80 0.70 1.05 048 0.60
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Fig.5 Prototype of extension mechanism
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