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Theoretical Evaluation of Mechanical Property of A Lightweight Robot Arm Imitating Bamboo
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This study deals with specific stiffness (stiffness per unit weight) of a bamboo-like lightweight robot arm. It is already known that the

bamboo possess relatively higher stiffness than the ordinary pipe, while its precise mechanical property such as the optimal number

of the knots per length is rarely investigated. In this paper, theoretical property is investigated by using Finite Element Method

(FEM) analysis based on simple models possessing same weight, same outer/inner diameters with various knot numbers. Simple

4-point bend tests are simulated by using FEM software “Creo Simulate 2.0.” The result showed quite complex property and the

need of further research is presented.
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Figure 1. Cross-sectional shape of a test piece
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Table 1. Mechanical constants of the “Onyx”

Young's modulus 1.4 [Gpal

Poisson's ratio 0.32[-]

density 1.18[g/cm”"3]
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Figure 2. Concept of 4-point bending test
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No. of knots
Figure 3. No. of knots versus bending stiffness
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Figure 4. Knots vs. stiffness (x10 lenght)
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Figure 5. Knots vs. stiffness (x10 length, x20 force)
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