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Design and Construction of Rubber Pneumatic Artificial Muscles
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Abstract

The purpose of this research work is to design and construct
the rubber artificial muscles. They are basically a tension
actuator similar to human muscle or a single acting pneumatic
cylinder. ~ When the artificial muscle was inflated by the
compressed air, its length gets shorten and the circumference
gets expanded. This cause the tension on both ends. This
research work will be set up to study the tensile force and lateral
displacement of the rubber artificial muscle. This research work
is divided into two sections, first is to design and construct the
rubber artificial muscle, second is to study the muscle properties.
This rubber artificial muscle will benefit in terms of the
engineering that it can be used as a linear pneumatic actuator or
biomedical purpose such as elbow or knee motion assistant

apparatus.
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Artificial muscle

Single-acting cylinder
FANEVANE

LY LY LY

V.V I\l

Eﬂﬁ 1 WRAIANBIUSNNIFNUTaINANL AL NN

am yﬂﬁoﬁ‘ﬂuﬂi:uangumua e

Noair

Compressed air In
= o 1Y & a
E'i_]'ﬂ 2 LRAINITNNIUURINANNL KDL

Ao oA a @ a wad A .
I@]UN"UE]LLVﬂﬂ@l'NﬂE] Lﬂaan?}umnuan &lﬂmﬁ&]ﬂ@]ﬂLﬂ%U'}ﬂuﬂ'J']

o o o 1Y & a P
EIJV] 1 UROIANBIUSNITNINIRYDINANLWDLNYN LLa:luE‘]J“n 2



W mavhemaasniuiiafionfishedu languuu Wadalud
MDA LAz gﬂﬁmdwuﬁaﬁmmﬂﬁﬂ il Tundhanitofio

Tapawavasndudflofiondt  fuweanuenszinm 100
fafwas Juwaduruguinae Jadi wWiensiuduuendazanm
127 Safiwes wasdliminiies 19 5w lavuraunugdnaal e

da soauiIndadig

ada a o
4. 75N13798
1 A o e X a4 X Xueoa
uwnnesauiemguantaras ndwilafioufiaieduil 1d 3
mM3iarh ganaseuNanmMuAuigmauidvanawiieiion
Aaa o A A o A o Y a s
lapfiitnsinnaiaiesfienszun 3 dutsznevludan aaufinnet
dany gaulasdygmddnanazuzaan e slUds niwugy

msdneanliny nawitafioy

Atificial muscle

be8!

L0

i)
\

!

Pressure requistor .-’}%., i Cantral
walve 39 v X, board

Alr senace unly | €

D—e—L

Air
COMpressor

3uUn 3 LLammﬁmwLﬂ%aoﬁamuqu

=

o a da o A A o
I@mmimmsmaauwLmLauma"luumsﬂmmLLammsﬂ‘n 4

U

= @ .:4' da o 1% g a
El]‘Y]4 LRAINIIIANILARDUNLTILF UV AININLUAIN SN

3N 5 LRAINTIALIIAIaININLaL AN

5. Han1Inaday
winlulu

o & o o o 9 va
nauiaifien 92ANTVEUAIONLWILTRIOLI ‘n’ﬂmmﬂmim

NNMINareunLIn  Walmsdnwanaaa

AIAUUHIET? TaunWLEAIA NN FURUTTENINIANUAY
o A, o o Y & a a o ¢ = &
ggsamasanieinunauiaifisnfsunuilasiSudnre
o A a X o A A o ¢ &
MMAATUIULIIEIUFAIGIFLN 6 wudhanuan 3 113 1w
o A o & A A o X o v A a a

AnuaugIganinauiaifisufisiuwiald esnimudone
& o . & o o & A o 8 o
Matadanndmonizastiamdaiadion Mld swmelu

o ' Py & X o
wamoannifendniuagnieuen  alle  mInameuaii 69
dszsudgwilianasadiNaiadussfsainauiioiion Tada

e Adwzsudymosneluiensenan wlendndy
MonanmasIn udadelsianudisuntn Jadussdsnand

szauilgmld dszanm 70 Sadn

Pressure v.s. Percent of Displacement
30
I
—
w25 /Jk//_"
£ |
8 204 /
8
%
5 15
S
£ 10
g
2
& 59
0
1 15 2 2.5 3
Pressure (bar)

A o o ¢ = € o
g'ﬂ'n 6 NIWLFAIANAK NU LUBTIEUANITRAN VDI

- S
NRTNLUBLNEY

5. q51

Nuipiidunidudasds 2asnmsaanuuLaTIN&N
X o d o e X 4 da X due
ooy uasnmguand@veanduiiiafiouiahiau - old
dazsunuigwimmalszmaliossinmylafianuauenmedn
a ' & o & A A o X & va
Wiunh 3 w1 ndadafioufiainedul  lddmmgeusn
gudsznavaananns  Usznaunuillanasauiaussds Auseau
anvazimud luselulunsasne

A o4 &
Ygwndwaiu sy

v & A, o o o 2 o .
NRTNLBBLNBNY E]EJ'MVLiﬂ(ﬂLJJE] LINATWITHEN amwmﬂmﬂs:mm



v &

S-S o & a X a o
VAILINAWIRUNVBINRINLUDENS N vLﬂgamﬂszmm 3000 ©#IAH
o A

dafilansu outiuindwadmagiersimaiawnliuly

o

> v & a &,
E]E]ﬂLL‘UlJEﬁ']\‘mﬂ’]NL%E]LV]EJ&J%WE]VLU

6. naAnIsndszn@
ﬂmz;jﬁwmamauqmﬁfﬂﬁnmmﬂ%ﬁmnswLﬂ'%'aana
aontuwnaluladwszaeundt wizuanwile ;j“ﬁmmufjﬁ'ﬂf: ldun
wiswesg d1is wedoygns diazun uar wiedua Buasy
LLa:°1Jamauqmmﬂ%ﬁmnswm%'aaﬂa sontiunaluladwszeay
Infwsuasile Aasndasudszans tedmluauiseil

LONFE1TD19D9

[1] Inoue K (1988) Rubberactuators and applications for robots.
Robotics Research: the 4" International symposium, Bolles, R,
Roth B (eds). MIT Press, Cambridge, Mass

[2] Hannaford B and Winters J M (1990) Actuator properties and
movement control: biological and technological models. In:
Multiple muscle systems, Winters, J, Woo S (eds). Springer-
Verlag, New York

[3] Chou, Ching-Ping and Hannaford B. “Static and Dynamic
Characteristics of McKibben Pneumatic Artificial Muscles.” ICRA
1994 pp 281-286.

[4] Festo Company (2002) http://www.festo.com

[6] Gaylord, R. H. , Fluid actuated motor system and stroking
device. U.S. Patent2, 844,126, July 22, 1958.

[6] The Shadow Robot Company Ltd, http://www.shadow.org.uk
[7] Klute, G. K., Czerniecki, J. M., and Hannaford, B. McKibben

Artificial Muscles: Pneumatic Actuators with Biomechanical
Intelligence, Proc. Of the IEEE/ASME 1999 Int. Conf. On
Advanced Intelligent Mechatronics, Atlanta, GA. 1999

[8] Laksanacharoen, S. Pollack, A. J. Nelson, G. M. Quinn, R. D.
and Ritzmann, R. E. " Biomechanics and Simulations of Cricket
for Microrobot Design ", IEEE International Conference on

Robotics and Automation, San Francisco, USA, April 24-28, 2000



