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Development of a three-dimensional skin shape reproducing mechanism for the

evaluation of wounds risk when using wearable robot

Yuma SAKAI*L, Yasuhiro AKIYAMA*L, Yoji YAMADA *! and Shogo
OKAMOTO*1

*1 Department of Mechanical Science and Engineering, Nagoya University
Furo-cho, Nagoya, Aichi 464-8603, Japan

When using a wearable robot, there is a possibility that skin damages are caused.
Therefore, safety validation of wearable robots is important to put them into practical use.
In the previous study, a wounds risk to one specific shape of human skin was the target
for evaluation. However, the evaluation is insufficient because targeting shapes of human
skin vary among people. Therefore, conducting the evaluation on various shapes of human
skin is required for further practical use of wearable robots. The study aims to develop
a three-dimensional skin shape reproducing mechanism for the evaluation of wounds risks
in using wearable robots. To this end, we develop a reproducing mechanism and conduct
experiments evaluating the performance of the developed mechanism using a model of

membrane deformation.
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Fig. 1 Safety test with variable shape dummy
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Deformation part

Fig. 2 Upper part of the reproducing mechanism
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Fig. 3 Wiring diagram of the developed apparatus
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Fig. 4 Cable-reinforced membraie
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Table 1 Conditions of deformation analysis

Air pressurep 0.02 MPa
Young's modulus(Rubber sheet | 8.9 MPa
Young's modulus(Cable E 1.5 GPa
Poisson’s ratio (Rubber sheet) 0.5
Thickness of rubber sheet 2.0 mm
Deformation area (x direction 90 mm
Deformation area (y direction 90 mm
Number of cables(x direction K 9
Number of cables(y direction L 9
Initial tension of cableJyy, Ty 1.0N
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Fig. 5 Deformation analysis of the cable-reinforced
membrane

Fig. 6 Reproducing shape with the developed mecha-
nism
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Fig. 7 Condition of the displacement comparison
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Fig. 8 Result of the displacement comparison
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Fig. 9 Curvature of the deformation analysis
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Fig. 10 Curvature of the reproducing shape
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Fig. 11 Changed the reproducing shape
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