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Deformation and tumbling motion of linear object

*Hisashi Nakanishi (Ritsumeikan University), Shinichi Hirai (Ritsumeikan University)

Abstract— Robots are required to be safe for human, which should be lightweight and have to provide a
proper softness. Thus, robots should be constructed with soft and light materials. Additionally, soft robots
are good at according with environment, because of deforming their body. We made linear soft objects with
thin steel(SUS304). In this paper, we show how the linear soft objects deform statically. Also, we show how

the linear soft object moves passively.
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Fig.1 Deformation of linear object
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(a)0.07 mm in thickness (b)0.03 mm in thickness (c)0.015 mm in thickness

Fig.2 Shape of thin steel on ground
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Fig.3 Simulation shape of thin steel on ground

(a) 0.07 mm in thickness  (b) 0.03 mm in thickness(c) 0.015 mm in thickness

Fig.4 Shape of objects suspended at one point

(a) 0.07 mm in thickness (b) 0.03 mm in thickness (c) 0.015 mm in thickness

Fig.5 Simulation shape of objects suspended at one
point
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Fig.6 Rotatation of object (0.07 mm)
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Fig.7 Rotatation of object (0.03 mm)
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Fig.8 Rotatation of object (0.015 mm)
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Fig.9 Cycle of rolling thin steel (0.03 mm)
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Fig.10 Cycle of rolling thin steel (0.015 mm)

uoobooogo,0o00obooooooboooooobn
gbooooooooboboboboooooogn
gooooobo. cogoboooooooboooooooon
gboooooboooobooboooooa.

(d) 0.300(s] (e) 0.400[s] (£) 0.500[s]

Fig.11 Climbing of object (0.07 mm)
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Fig.12 Climbing of object (0.03 mm)
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Fig.13 Climbing of object (0.015 mm)
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Table 1 Behavior of each slope
‘ Angle [deg] ‘ Cycle [s] | Height [mm] ‘ Slide |

8.63 0.65 55 x
16.86 0.46 59 x
27.19 0.43 62 A
40.49 - 63 O
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