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' - Artificial Muscles




Egean Shazalo Shgdgise g Sy jo -
4 Dy 5 Ol 5 YL Lo dile Lipls Sl 2 ey 5o p g 0 (i S Shee & Lo £ 5020 Slatals
s ¢S o o Shes 55 ol 09y O > Il g2 plosil Sl codomy SVl 4 5L pute (13 Ll 0
5SSy P oy LB S5 sla Dby S, ol s T Sl e 0,0 U 508 e Sl by 5o
d%@db—@\Sc\g—f\ LBl 4 0 43 O3 e Caltbee (5l IS 31 (S5l 5 05 SO (sl IS
aa) 3 amale ol 8 glas 1)lS 4 LS 5 ol 45ls g baemale § 5 nl ) ealizal DU 4 et

ol 0k 0y La1 Bl 4zils Ll 5 o e 5 Sl SRS (53, 5ldd (S

SOl Jl 5388 0ds iy 5 (o samnimeale & 5 Slas ot (sl (ilibee gla sy s i oS ) shailen
ol s st ol 51 (5 1 2505 3 s 3l axils (g g5 5 Shas eyl pl ples s 457 o sme amanle
3550 S5 tmrlinl S b s S ¢ Koo S5 51 6,8 3, 55 5L O oo ¢ g Sy 0Lej 0352 SV b
15 1) o3 gutoms i b S5 ol SCas amtle § 5 0t 5 L 4T bl oy OS5 655 55 a3 gulons VL 5L
bameale g 5 ) Sloslinal ) ghte 4 (S luarg Sy 55 5 aie cpl 53 3L Gl lae)s n b=l b
05 (63,8 5 ammale g 55 ol dnr 5 51 0L ) 4T ol 0kt iy o A1 Slaslgs 5 bolSiin sy Jaw g

Aol 0dnT 53 o

s 30 05 il g ol a8 s ST pl s3I a5l s 55 - ae Sel&ils 5l & ol Jl s
‘;JngLAAPWJQQm‘ d):"‘“'.’.f COU)S J\)J..e M&'W}A t)ﬁ&w‘_slﬁoli&;‘b cxf}s (_Q)}LB

..L::M.aGo}:..,a.a‘_;l.ac\g%.a\.et}sdﬁlw‘,sjjﬁ.‘.»@)lfdb):ul}.ub




(S an Sazile SN i —¢

13 g el ool 095 i 4 U150 66 0 0380 4 a5 L) (8 same Slaamale

Slodtsl> Ol 36

10 il (5l youly

P < <L PRI RVl JRv 5 R S
Lsi oo Jd S S a5l eslizul b oS dzes e ey (EAPS) Y 9u5719 1 (Sl youly
(DEAS) " C oSTles (slocsS omn 5 Sy o sla o Jolis W EAP -y 5 Lol 5l Jl 5
sl oS0y 8 (sl ok 5 (LCE) le Ul 87 (slo o 52 VI E (i8S iy sl pog 1Y

complants electrodes streching directions

dielectric

elastomer b)

' - Electric Field Actuation

" - Electroactive Polymers

" - Piezoelectric Polymers

* - Dielectric Actuators

° - Electrostrictive Graft Elastomers
* - Liquid Crystal Elastomers

¥ - Ferroelectric Polymers
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' - lon-based actuation

Y- Polyelectrode gels

" - lonomeric polymer metallic composites
* - Conductive polymers
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' - Electrorheological fluids

Y- Twisted carbon nanotubes
" - Electric power actuation

* - Twisted and coiled polymer
° - Supercoiled Polymer




S logy < 25 £t
S Hlis Cou glsn b SGlgy diss 03 S L (PAM) 'eiloghy (Soman S 4xdlo
L.ﬂ,:u,:w@\uuw@gm&w;,ﬁ\ﬁod:,“\puwwwtf)wdw;\ﬂ.m@
e ;mt,;#ym&wbﬁp&ﬁ,ou 3gdon alaioee O3l bl 3 4l (glage
Dged Gk ik LOT b 5 5 Sl plul 5 Olg oo 1) bazmale opl S o fds &S o
b a8 clad t,p/aml b oodd (gilulde Lad ¢l 5Llad U YL Hlas ¢ SSlogy b (Ss en
rearranging membranes

o me oS S0 AL o 4y oS Sl 3L (g1 0l g2l (sl Aliae claalide pl o 5l dhes lo5
b w00 ans 53], L. McKibben L. g b sl 5 el

il (sl S 5035 (6 e Cendd (113 0s ST Glasomale ple 4 o Laamale ¢ 5 ol 2l

.JJ‘JW&L&@&MJ@-J{)JMWA{

b

i
|
i
|
|
|
|

Contraction

' - Pneumatic Artificial Muscles
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' - Thermal Actuation
" - Fishing Line




| sabsl- s cla SLIT

5 A g o oS it (558 ST 5 wle Sl ST sl o VI SMA) s sl (58 (sl jUT
CMas Olge 4 g o LIWT 3 3 55 Jool K6 4 LS 5 me 55 s 5 03l IS

S s (o8 e
A o> aglin o B 15 55 Caslie ol ol S5 Gl GOl &5 ey (S (5 shen SDe
ST 1 s S o5 o 5L 5 (55,8 5 Sk 5 VU Sos plSoml (08 J&s a0
5,8 0 )l S s ST s 5 0 siten T (65 e dNI=T) 5= IS5 4 015 o loaladl g

s T pnb ol pU b oS ol paslii= IS5 SUT Glaalisl SUT o 55,2587 2 5 0p 5 o9 e

. Bl LSA
Connection with Pump & Radiator

Fixed Connectors

Contracted
(Heated)

Stretchable Polymer Tube SMA Coil Spring

Stretched
(Cooled)

' - Shape-Memory Alloys
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(i) Skeletal muscle
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A BIRD? A PLANE?
No, it's the solid-state aircraft.
Here's how it works.

shape-change centrol over the IPMClayer.
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Robotic Artificial Muscles: Current Progress and Future Perspectives ¢Jun Zhang, Jun
Sheng, Ciaran T. O’Neill, Conor J. Walsh, Robert J. Wood, Jee-Hwan Ryu, Jaydev P. Desai,
and ‘Michael C. Yip

https://en.wikipedia.org/wiki/Artificial_muscle#cite_note-)®
https://www.youtube.com/watch?v=Ssfr_HCcz-+

ADVANCED MATERIAL; Artificial Muscles: Mechanisms, Applications, and Challenges ;
Seyed M. Mirvakili lan W. Hunter; Volume Y +,Issue 1

Suit-type Wearable Robot Powered by Shape-memory-alloy-based Fabric Muscle ;
Seong Jun Park & Cheol Hoon Park ; Scientific Reports volume 4, Article number: YoV
(Y ‘\)

https://hackmd.io/s/By-H-EzAx#Types-of-artificial-muscles
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