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Theoretical Analysis and Experimental Evaluation of a Lightweight
and Compact Robot arm Using Hybrid Structure
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Masanori Masuda®, Yuya Chikui? Toru Watanabe®

A novel composite structure arm for astronautical development by using honeycomb core is already presented. Materials used in

astronautical development should be compact and lightweight in order to save the launch cost. Honeycomb structure is one of

lightweight material, and already used in astronautical field mainly for large panels. In this study, experimental evaluation of the

presented arm is carried out. Thickness direction bending and width direction bending stiffness is investigated in this study.
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Figurel. Honeycomb sandwich test pieces

Tablel. Honeycomb sandwich test pieces size

Core size[mm] 3.08
Thickness [mm] 22.0
Width [mm] 19.2
Length [mm] 240
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Table.2 Analytical result(bending stiffness)

thickness direction | width direction
Maximum
3.02 9.18
displacement [mm)]
Bending stiffness [Nm?] 63.90 21.00
Weight [g] 59.00 59.00
Bending stiffness per
1.083 0.356
unit weight [Nm2/g]
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Figure2. Load deflection diagram (thickness direction)
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Figure3. Load deflection diagram (width direction)

Table.3 Experimental result (bending stiffness)

thickness direction | width direction
Displacement
3.43 11.06
at break [mm]
Bending stiffness [Nm?] 32.72 12.43
Weight [g] 59.00 59.00
Bending stiffness per
) 0.555 0.211
unit weight [Nm*/g]
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