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Abstract

The fluidic muscle cylinder consist of an air bellows tube, flanges and lock nuts. It's features are
softness of material and motion, simplicity of structure, low production cost and high power efficiency.
In this study, we carried out the finite element modelling and analysis about the main design variables
such as contraction ration and force, diameter increment of fluidic muscle cylinder. On the basis of
finite element analysis, the prototype of fluidic muscle cylinder was manufactured and tested. Finally,
we compared the results between the test and the finite element analysis.
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Fig. 1 Schematic diagram of fluidic muscle

cylinder
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Fig. 2 Structure of fluidic muscle cylinder
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Fig. 3 FEA model of Fluidic muscle cylinder
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the variation of cord angle
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Fig. 5 Contraction ratio and force about the
variation of cord angle
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o] Z RYelA 27 1.05N/mm? 1.19N/mm? Table. 1 Dimensions of Fluidic Muscle Cylinder
1.25N/mm’7} 2 g},

Diameter| Length |Pressure| Weight | Lifting force
(mm) (mm) | (bar) | (kg/m) (Nimax)

10 40 8 0.09 400
20 60 6 0.16 1200
40 90 6 0.36 4000
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Fig. 9 Prototypes of fluidic muscle cylinder
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Fig. 11 Tests of fluidic muscle cylinder
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