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Development of a Variable Viscoelastic Assistive System Composed of Pneumatic Artificial Muscle and Magneto

Rheological Brake and Portable Pneumatic Source for Its Mobilization
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Fig. 1 Specification of variable viscoelastic joint system
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Assistive system Operation or sensor information

Interface layer
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‘ Viscoelastic control layer ‘

Target angle, torque, stiffness and viscous
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‘ Variable viscoelastic joint system ‘

Assistive torque

Fig. 2 Layer of the control method of the proposed system
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Fig. 3 Schematic of motion cycle

Table 1 Viscoelasticity being suitable for motion phase

Motion phase Stiffness | Viscous
1: Beginning motion Small Small
2: Stopping motion Large Large
3: Standing by (Nonactive) Small Small
4: Keeping position (Active) Large Large
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Fig. 4 Result of electromyograms (proposed method)
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Fig. 5 Mobility chart of pneumatic sources
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Fig. 6 Movement of hybrid pneumatic system
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Table 2 Spec of Airsist |

Whole Weight 7.9kg
Weight of leg 1.9kg
Extension 5°, flexion 120°

Range of motion (hip)

Range of motion (knee) Extension 20°, flexion 80°

Assistive force 88 Nm (at maximum, artificial muscle is in isometric condition)
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Fig. 9 Design of hybrid pneumatic power source for Airsist |

Table 3 Spec of hybrid pneumatic power source for Airsist |

Size (Width x Height x Depth) [mm] 245 x 280 x 140
Total weight (fully charged)[g] 4250
Total weight (empty)[g] 1597
Suppliable total flow[NL] 806
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Fig.10 The condition of squat experiment
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Fig.11 RMS EMG and knee angle during standing up
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