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A Study on Astronautical Lightweight Robot Arm by Using Composite Material and Hybrid Structure
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This paper proposes a hovel compact and lightweight robot arm for astronautical development by using honeycomb structure. In

astronautical development, all the launched objects should possess compact and lightweight 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 compact and lightweight arm. A prototype using CFRP plates and aluminum honeycomb is produced

and its mechanical property is investigated by computational analysis and experiment. The effect of cross-sectional shape of

honeycomb core onto the mechanical property is also investigated.
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Table.1 Dimension of specimen model

Core size [mm]
Aspect ratio [-]
Stickness [mm]
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length [mm] 240
Fulerum distance [mm] 210
Force distance [mm] 0
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Figure.2 Outlook of specimen model
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Figure.4 Relation between Bending stiffness par weight and

Aspect ratio
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Figure.5 Relation between Bending stiffness par weight and
Aspect ratio
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Figure.6 Relation between Bending stiffness par weight and

Aspect ratio (Experiment and analysis)
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Figure.7 Attenuation waveform

Figure.7 /°0, 7 A7 k0.5 LIS ORRER b 13t
#0.3 LERVBIERHEA FFo T D Z L b,

8. ftig

Creo simulate |Z & AfEHT & 4 SihiFBrR L 0, =0 A
Yo BA y FREEDOMITIIEA KD, T A7 M (0
JEX) & TR ED BRI OV TRRGE L 72, BT
EEBROFERNG, BETDEEHEL - EEWET — 2
WETH D Z ENFEIEE T,

9. ABOEE

HEET DEEMEL - AT — L OELEA FERET
BI=OIZ, N=hAaT EEITHROENERE, QLY
WML DU N T HEBR & RAT 2 HRERE L T <.

10. ZZ 3k
[1] BA #k > FA o FHEE, BEE, P21, 2008
[2] FrR NEN fih  FIRETERE BRI, pp.75, 1985

857



