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Study on Specific Strength of astronautical Ultra Lightweight Robot Arm

by Using Honeycomb Structure .
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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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Figure.l Honeycomb structure, CFRP
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Figure.2 Honeycomb robot arm
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Figure.3 Test piece
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Table.l  Test result (length:80 millimeter)
Core size[mm] 3.2
Thickness[mm] 21.6
Length[mm] 80
Width[mm] 9.60 19.20 [ 28.80
Aspect ratio[-] 044 | 0.89 1.33
Weight[g] 594 | 12.58 | 18.50
Bending stiffness[N - mi] 53.26 | 112.90| 54.00
Bending stiffness par weight[N-mri/g]| 8.97 | 8.98 | 2.92

Table.2  Test result (Iength:320 millimeter)
Core size[mm] 3.2
Thickness[mm] 21.6
Length[mm] 320
Width[mm] 9.60 19.20 [ 28.80
Aspect ratio[—] 0.44 0.89 1.33
Weight[g] 2417 | 48.34 | 72.50
Bending stiffness[N - mi] 229.00(237.30|239.00
Bending stiffness par weight[N-mi/g]| 9.47 4.91 3.29
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Figure.4 Relation between Bending stiffness per Weight
and Aspect ratio (length:80 millimeter)
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Figure.5 Relation between Bending stiffness per Weight
and Aspect ratio (length:320 millimeter)
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