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Design of Wearable Robot to Carry Significant Loads
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2. Biomechanics of Human Walking
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Fig. 2 Joint torque of the saggital plane. Adapted from [4].

Table 1 Key parameters in gait analysis

. Weight 70 kg
Condition i .
Walking Velocity 1.1m/s
Max. Joint Velocity 5 rad/s
Max. Hip Ab/Ad Joint Torque 70 Nm
Key Parameters Max. Hip FI/Ex Joint Torque 90 Nm
Max. Knee FI/Ex Joint Torque 35Nm
Max. Ankle FI/Ex Joint Torque 105 Nm
3. Wearable Robot Design
Actuator Selection
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Fig. 3 Power/weight ratio according to the type of actuators
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Fig. 4 Schematic of bi-directional linear hydraulic actuator
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Determination of Optimal Actuator Location

Fig. 5 Configuration of a linear hydraulic actuator.
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Fig. 6 Joint torque vs. ROM

Table 2 Total flow and power consumption

" Supply Pressure 210 bar
Condition i k
Max. Joint Velocity 5 rad/s
Flowrate Total Flowrate 30.6 Ipm
&
Power Consumption Total Power Consumption 5.4 kW

5. Conclusion
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Table 3 Max. human joint torque vs. Min. wearable robot joint torque
Min. Joint Torque

Joint Max. Joint Torque

of Human of Wearable Robot
Hip Ab/Ad Joint 70 Nm 210 Nm
Hip FI/Ex Joint 90 Nm 100 Nm
Knee FI/Ex Joint 35 Nm 80 Nm
Ankle FI/Ex Joint 105 Nm 170 Nm
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