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Concrete Chipping by Antagonistic Drive of Hydraulic Artificial Muscles
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We have developed hydraulic McKibben artificial muscles as hydraulic actuators for robots. The
artificial muscle is so flexible and light in weight and generates very high force by oil hydraulic pressure.
In our previous research, we have confirmed static and dynamic characteristics of this actuator. In this
paper, we apply the hydraulic McKibben artificial muscles to antagonistic drive system and experimental

velify the shock resistance by concrete chipping.
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SEBIG R OMRRE T, H2BEL THEERRD SN
B ERTIRBESIEE Wozmh s m Ry MHEMIREINT
W3, ZOI3REGTHWONEBRY hADERE LT “HE
HWh-27X7" 5. ZThaFEHTETI7Faz—Re LT, H
JEERE 3 H 28 TH D, BostonDynamics @ BigDog[1] %,
IIT ® HyQ[2], Sffik¥d RL-W1[3] &, 72Fax—Xxk
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BRRATZERLUTWS., — AT, MET7Faz—RDNREX
BITHBMET D v X —IF, BENDKEWKE, HENDERE
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M RRED R B .

FIZT, EESIFuRY VHOWMET 7 Faz—X2 LT, ¥V
F AR UM TR OEBNFRRZ 2250 SN U= lERE <y
FRUBATH (BAF, HEATH® 5\ Hydraulic Artificial
Muscle, HAM) ZBAF U7z [4]. JEALHIE, vV X—2
U CTIRENP ORI EM THRIN TS D, MEREICL S
WA —2FER0N S, AILHOREDIY 7547 v ANEE
LTW3, £/, EWMHEEEY, ) v X — 2 gL TIRET
HBZ S, BLTHEWORY MEEHTE S, BEEHAHN
O LRV W 2R E H B, RO THET ST
I FaT—RYE LT, SO FHAB) Hd 55, 2 MPa &\
THEREL Y U Tl RIE COTEICIR ST \W5. AIIZET
&, EMHIEH 5 MPa OHIF AN LH CHIEREIRZHEL, 7—
LESIZZTANYRERDAM TS Zecavy ) — s Tay 2k
DY ERREIT, INESMEZ ERMICMEEL 722 L 2 ET 5.
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AL 9.5 mm DT LF a—T7 &, ZOIMUDT 5 I Rkt T
A 2B CRENZAY — T Lo THREI NS, BIFFEMES
AT, TLF a2—THNIBIT/EEFRAEZRA I EZOIE N %44
B LT, AL o DIE I 2 HREIREZHDTH
5. —REEHNTORMEI-DHMERTZ 7 IEH 2 TR U@ Y TH
D, 5 MPa FIJIRE CIEEKIMESI D 7 kN, SARDHER D 31%
Ths.
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Fig.1 Photo of HAM
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Fig.2 HAM’s contraction force - contraction ratio

graph(input 2 MPa, 5 MPa)
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Fig.3 Overview of antagonisyic drive system by HAM
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Fig.4 Block diagram of antagonisyic drive control by
HAM (k1 =1/(2C1),ky = 1/(2C5))
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Fig.6 Concrete chipping
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