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Helical Type Fluid Powered Actuator with High Traction Rate
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This paper describes a helical-actuator which can generate much higher contraction rate than conventional
contraction actuator such as McKibben artificial muscle. Recent years, robots have entered human life, and the
relationship between humans and robots is closer. So it is required that such robots are flexible and lightweight.
For this reason, McKibben artificial muscle is widely used as an actuator to move such robots. However,
McKibben artificial muscle has a problem that it can’t generate high contraction rate. So, the driving range of
the robots is limited. The helical-actuator we proposed this paper can solve that problem. We checked its

property by various experiment and prove its effectiveness.
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Fig.2 Performance of the proposed actuator
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Fig.3 Constitution of helical-actuator

LA Z T 5.

Iway-stretch IT—HFRIZOWTHORT L, i
\ZEAST D HF NI ON K WA TH 5. Fig.3 1R
T & D IR AR AR AT ISkt L C— 5 il 2 % 0
ATeZ & T, fEHEF IOV TN <, BER
T2 H NI PRLFUVEEIC R > TN D . DE D,

HHE ST IR DY 7 SREASHEMER A J 1R DY o 7 3R E;

R L CTRERMEE 72D, REUVERNRGI SR &
O E LT, Z OREGHMEIORE 22 MEE A
b 5.
3. it

Helical JEWRIKET 7 F == — & OULHE 1 K OUX
MEROBBROWE ZIT -T2, EBRIFTIEICHOWVTIL,
Figd ICRT LTV =T AT =V LT+ — AT —
CEHWTREEIT- 2. 77 F 2o —F [ T85ER
~OEFBOBEIZRUENDH, R UNFHEDOINT +
— AT =V D L RN IR ERANTT 7 F =
T—H LT = A=V E/ECT TS, AR
FERTIE, EXT VU RAZUET H72DIC, KIRKE
MBMMEL Q) OFHIZY =T AT —T &8 L
%, G1)OFR~FEY =7 A7 — %2870 LHE
BITO. BB, T/ F a2z —FZONFEIL8m & 7o
TEY, EHERORE X% 260mm THh 5.

Strin
E Force gauge

Helical-actuator

Linear Stage

—

« - )

Fig.4 Experimental setup
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Fig.5 Hysteresis of contraction force
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Fig.6 State of each motion while pulling
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