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SOFT ROBOTIC
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← Designs are usual ly  bio- inspired
( ie :   squid)

Start  during the mid-1950s

Powered pr imari ly  by hydraul ic  or  f lu idic
energy :

↪  Inabi l i ty to achieve high-frequency actuat ion
↪  Higher operat ing costs due to reduced
rel iabi l i ty

Soft  robotic  is  a  f ie ld that involves robotic  systems without
rigid mechanisms,  typical ly  achieving actuation through
bending and deformation.

McKibben actuators

Tol ley (PneuNet)

caterpi l larBot  (heat)



BENEFITS OVER RIGID
SYSTEMS [1]

More adaptive /  compliant with the environment

HASEL actuator
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Reduce the r isk/ improve security
Cobotic
Compatible for medical  use

Allow bio-inspired design

Lighter than usual  actuator and less resource
consuming

Could improve the acceptance of robots



HASEL ACTUATOR PRINCIPAL

HASEL actuators use the Maxwel l  stress to deform the shel l  by moving the l iquid.

PRINCIPAL
A voltage is  appl ied to the

actuator .  Thus the result ing
electr ic  force tends to reduce

the distance between the
electrodes.
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HASEL actuators use the Maxwel l  stress to deform the shel l  by moving the l iquid.

PRINCIPAL
The zipping movement

displaces the l iquid in the
pouch,  generat ing a

deformation of the shel l .
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HASEL actuators use the Maxwel l  stress to deform the shel l  by moving the l iquid.

HEALING ABILITY

 Displacement

During an electr ical
breakdown, the dielectr ic

l iquid redistr ibutes i tself  in
the pouch and recovers i ts

insulat ing state.



MANUFACTURING AN
ACTUATOR ENHANCING DESIGN

MATERIAL DEPENDANCE

HASEL actuator
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Like muscle
f ibers ,  we can
stack HASEL
pouches to

improve overal l
strength [2]

The materia l  of  the pouch changes
the dynamic of  the actuator as wel l

as the viscosity of  the dielectr ic
l iquid

Prototyping of  an HASEL actuator  with a  FDM pr inter



Comparison of  current  actuator  performance for  d i f ferent  types of  HASEL actuators
and mammal ian skeletal  muscle

PERFORMANCES UNDER
LOAD CONSTRAINT

Donnut Hassel  actuator

HASEL actuator
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Test  bench



Magnitude of the
complex impedance :

 Closed-loop control  of  a planar HASEL actuator for  displacement
con trol  using self-sensing to measure deformation

AUTOSENSING
HASEL actuator
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Displacement est imation using the voltage-method of a s inusoidal
actuat ion with ampl itude 1kV and offset 3.5kV at  (A)  8Hz and (B)

10Hz.



LIMITES
This technology can't  compete against  actual  mechanical  high-end robot systems
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Summary of  col lected data comparing the or ig inal  f inger  des ign actuated by both the DC motor  and BOPP Peano-
HASELs with the custom f inger  actuated by Mylar  Peano-HASELs [3]



LIMITES
This technology can't  compete against  actual  mechanical  high-end robot systems

FOR DISPLACMENT LACK OF INDUSTRIAL
INTERESTBio-inspirat ion doesn't  a l low

eff ic ient strategies to move,
such as crawl ing or mammalian

techniques.

Few industr ia l  appl icat ions
exist ,  and there is  only one

suppl ier  of  HASEL  actuators
worldwide
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CAN’T REPLACE RIGID
ROBOTIC

We can’t  just  swap classic
mechanisms with soft  ones

HASEL actuator



OUTLOOKS

high sensit ive gr ipper
for pick in place

HASEL actuator
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Knee & hips tracker [4]

Simulate
primit ive l i fe

Sensit ive tasks Bio-inspirat ions

Medical



THANK YOU
Your quest ions are welcome
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