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Finite element based calculation method of
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Abstract: The proposed method builds surface equations of bones, muscle of human limb and robot
fingers, divides finite elements of muscle tissue of human limbs, gradually obtains finger force of
rehabilitation robot hand, and finally realizes the calculation and analysis of human-robot interaction force.
In simulation verification of simplified model, the effects of displacement, position of interaction, elasticity
modulus of human soft tissue and Poisson’s ratio on human-robot interaction force are revealed, and the
average relative error between theoretical calculation and simulation data varies from 10% to 15% when
the displacement is 5 mm. The simulation outcomes indicate that the proposed theory is able to effectively
calculate finger force of rehabilitation robot hand, calculate and evaluate human-robot interaction force.
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Fig. 1 [Establishment of equations of finger surface and

divisions of finite elements
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Fig. 2 Interaction of robot finger and human limb
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Fig.3 Model of robot hand and human limb
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Table 1 Parameters of calculation and simulation

fli B A (RJ. R, R:) E/MPa u 0,/(°)  hy/mm
1 (203047) 0.5X10° 0 30 2,3,4,5
2 (209544) 0.5X105 0 30 2,3,4,5
3 (203047) 1.0x10° 0 30 2,3,4,5
4 (203047) 0.5X10° 0.2 30 2,3,4,5
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Table 2 Parameters of calculation and simulation

fiEA (R, R,R.) E/MPa w 0,/(°) 0,/(°) hy/mm
1 (203041) 05X10° 00 32 30 4,5
2 (2010038) 05X10° 0.0 32 30 4,5
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group 1 in table 2
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