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Development of Very High Force Oil Hydraulic McKibben
Artificial Muscle

2nd Report: Verification of Dynamic Characteristics
Ryusuke MORITA (Tokyo Tech), Koichi SUZUMORI (Tokyo Tech)

Hiroyuki NABAE (Tokyo Tech), Gen ENDO (Tokyo Tech)

and Ryo SAKURAI (BRIDGESTONE INC.)

Abstract : We have developed hydraulic McKibben artificial muscles as hydraulic actuators for robots. The artificial muscle
is so flexible and light an actuator and generates very high force by oil hydraulic pressure. In our previous research, we have
confirmed static characteristics of this actuator. In this paper, dynamic characteristics of the hydraulic McKibben artificial
muscle driven by oil hydraulic of maximum pressure of 5 MPa are discussed.
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Fig. 1: Overview of HAM

Table. 1: Design parameters of HAM

HAM outer diameter 15 mm

HAM’s rubber tube inner diameter 9.5 mm

HAM’s rubber tube outer diameter 13.1 mm

Fiber material of sleeve Aramid

Fiber braided angle 25

λ :

L : [m]

d : [m]

V : [m/s]

g : [m/s
2
]
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Fig. 2: HAM’s contraction force - contraction ratio
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Fig. 3: Experiment system of dynamic characteristcs
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Fig. 4: calculation results of step response
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Fig. 5: Experimental results of 5 MPa step response
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(a) 0.025 Hz

(b) 2.0 Hz

Fig. 6: Experimental results of the frequency response
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Fig. 7: Bode plots
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