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Adaptive Gripper Mimicking Large Deforming Proleg of Hydraulic Skeleton Caterpillar
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In this study, we present a gripping mechanism that is inspired by caterpillar’s proleg. A
caterpillar’s proleg has planta that gives compliance to the proleg by greatly deforming its shape.
In the bio-inspired gripper, the planta is implemented by flexure joints. The flexures buckle when
end force and end moment is applied on the joint in opposite direction. Using this characteristic,
the gripping structure is designed so that the flexure buckling can occur. Flexure buckling
increases the region where gripping force is constant and this region leads to increasing in
gripping range. At the same time, flexure buckling decouples all spines and therefore all spines
can move differentially and independently. With this simple but effective mechanism, the bio-
inspire gripper can achieve adaptive gripping on rough and rugged surfaces. A prototype is built
to demonstrate adaptive gripping on rough and rugged surfaces such as cement block, brick.
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buckling(Right)
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Fig. 2 (a) Right leg and muscles, posterior view’, (b)

Diagrammatic section of caterpillar grasping a
twig”
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Fig. 3 Concept design of the bio-inspired gripper
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Fig. 4 (a) The bio-inspired gripper, (b) Its equivalent model (The bent angle, @, is fixed value and is related with initial

shape or initial gripping angle, ©. The long flexure, L, is modeled with the pinned-pinned elastica beam and two

torsional springs located at each pin. The length of distance between two pins is given as 7,)
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Table 1 Surfaces and Surface roughness

Surface Surface roughness(#m)
cement block 2.4633
brick 1.9848

Fig. 10(a) Gripping on the rough surface 0.5mm J,,

Fig. 10(b) Gripper with 2.0mm J,,

(a (b)
Fig. 11 (a) The bio-inspired gripper on various surfaces
cement block with 0.05N, (b) On brick with
0.288N
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