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Abstract

The study designed a flexible mechanical finger, printed the mold of flexible mechanical finger by
3D printer, and prepared the flexible mechanical finger was by silica gel as raw material. The
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model parameters C,, and C,, of the strain energy density function of the silica gel material

were obtained by tensile experiment, and the flexural deformation model of the flexible mechani-
cal finger was established. By establishing the flexible mechanical finger bending deformation ex-
perimental device, the bending deformation of the flexible mechanical finger under different
pressures, the displacement and output force experiments of the finger end were carried out. The
results show that the horizontal displacement of the flexible mechanical finger ranges from -3.3 to
7.6 cm, the vertical displacement ranges from 0 to 11.4 cm, and the output force of the flexible
mechanical finger is 0~0.58 N.
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Figure 1. Schematic diagram of the structure of flexible mechanical finger
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Figure 2. Schematic diagram of the parameters of each part of the

flexible mechanical finger chamber
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Figure 3. Physical diagram of flexible mechanical finger
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Table 1. Parameter values for each part of the flexible mechanical finger chamber
F 1 RUENWMFREZENSBISHE
24 fB/mm ZH {H/mm ZH {E/mm ZH fE/mm
a 1 b, 4 b, 3 Cy 11
a 6 b, 13 bs 2 C3 2

as 2 bs 3 C1 2
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Figure 4. Schematic diagram of bending theory analysis of flexible mechanical fingers
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Figure 5. Deformation of flexible mechanical finger under different air pressures
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Figure 6. The trajectory of the flexible mechanical finger end
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Figure 7. Theoretical and measured values of bending deformation of flexible
mechanical finger
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Figure 8. The output force of the flexible mechanical finger end
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