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Study on Relationship between Rigidity and Cross-Sectional Shape on Robot Arm
Using Honeycomb Structure .

OB Y, R —A 2 ®
Daiki Ito!, Kazuhiro Yokota?, Toru Watanabe®

This paper proposes a novel lightweight robot arm for astronautical development by using honeycomb structure. In astronautical
development, all the launched objects should possess lightweight and compact to save launch cost. Honeycomb structure is one of
such lightweight material and already used in astronoutical field mainly for large panels. Besides, Carbon-Fiber Reinforced Plastic
(CFRP) is already known to be a lightweight and strong material. In this study, we propose to apply honeycomb structure with CFRP
to realize lightweight and compact arm. A prototype using CFRP plates and aluminum honeycomb is produced and its mechanical
property is investigated experimentally. The effect of cross-sectional shape and size of honeycomb core onto the mechanical property
is also investigated.
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3. ERMHEIE Figure.3 Size of test piece (bending test)
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Table.1 Size of test piece (simulation)

A7 H A X (mm) 3.2
18 (mm) 12 [ 22 [ 41
CFRP#RE (mm) 0.8
Figure.1 Honeycomb structure, CFRP E&(mm) 80
E&(mm) 21.6
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Figure.4 Core 3.2[mm],Width 22[mm] result
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Table.2 Test result
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Table.3 simulation result
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Figure.5 Relation between Bending stiffness and Weight
(bending test)
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Figure.6 Relation between Bending stiffness and Weight
(simulation)
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