TERE | ﬁi_ﬁ]ﬁ%ﬁﬁuﬁ-_} TR R U |

Tokyo Tech Research Repository

OO /0000
Article / Book Information
oo@a) OO00000000DO0DOO00O0DO000 020000000
Title(English) Development of Very High Force Oil Hydraulic McKibben Atrtificial

Muscle 2nd Report: Verification od Dynamic Characteristics

oo@a) oo0o00,0000,00000,000,000

Authors(English) Ryusuke Morita, Koichi Suzumori, Hiroyuki Nabae, Gen Endo, Ryo
Sakurai

oo@a) O170000000D0000D000O000000O00O00O0ODOODOO0

0, Vol., No. , pp. 2318-2322

Citation(English) Proceedings of the 17th SICE System Integration Division Annual
Conference, Vol. , No., pp. 2318-2322

0000 /Copyright OO0000000000DO0DO0DO00oO0o0oo0ooo0oood
(c) 2016 The Society of Instrument and Control Engineers

Powered by T2R2 (Tokyo Institute Research Repository)


http://t2r2.star.titech.ac.jp/

SHEREFEH A~ Y SRV ATHDORFE
B2% ENFMEDMREE
O Mefr GURTEEAY), B H— CGURTERY), BT e GRRTERS)
i W GURTEAR), B8 B (FVFR MY ()

Development of Very High Force Oil Hydraulic McKibben
Artificial Muscle
2nd Report: Verification of Dynamic Characteristics
O 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
HAM'’s rubber tube outer diameter | 13.1 mm

Fiber material of sleeve Aramid

Fiber braided angle 25°

9.5 mm
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Bl NP [m)]
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Fig. 2: HAM’s contraction force - contraction ratio
graph(input 2 MPa, 5 MPa)
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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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Fig. 6: Experimental results of the frequency response

[EENEIZRERBENPEIET DI BN o727280, #&
BV EPBERRIIEESFIC L 2 HEEZFICEEL
7= BT, NIVTAORRGITE & ISR LN E FHE T
5 &5 il E T 2HRERD S, 51, TOLDRHE
ANTFNZ#E U= E Y AT AORE L 0 Ry hAD#AH %
HDHTWNWL.

5. it

ARG D —EBlL, MARERA - 1 ) R—> 3 V%
2 &0 HIERE S N B B R HEE 0 T
(ImPACT) &7 -0 RT 1 7 A - Fr LV kb, #
SRR 2 B L CERLI N EDTY.

S 3L

[1] M.Raibert, K.Blankespoor, G.Nelson, R.Playter,
the BigDogTeam: “BigDog, the Rough-Terrain
Quadruped Robot”:, Proceedings of the 17th World
Congress The International Federation of Auto-
matic Control, July 6 -11,2008, Korea.

[2] C.Semini, N.G.Tsagarakis, E.Guglielmino,
M.Focchi, F.Cannella, D.G.Caldwell, “Design
of HyQ - a hydraulically and electically actu-
ated quadruped robot”:, Journal of Systems and
Control Engineering, vol.225, no.6, pp.831-849,
2011.

3

3

Gain [mm/MPa
a
T

3
3
"
a

o

Angle [degree]
8
T

-180 s L
102 10" 10° 10'
Fregency [Hz]

(a) Input:Target pressure, Output:Contraction length

3

M

Gain [mm/MPa]
a
T

3

. .
10" 1 10'

3

o

Angle [degree]
8

-180 s L
102 10" 10° 10'
Fregency [Hz]

(b) Input:HAM’s internal pressure, Output:Contraction
length

Angle [degree]
8

-180 s L
102 10" 10° 10'
Fregency [Hz]

(c¢) Input:Target pressure, Output:HAM’s internal pres-

sure

8]

(4]

[5]

- 2321 -

Fig. 7: Bode plots
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