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Abstract: This paper appraisals state-of-the-art dielectric
elastomer actuators (DEAS) and their forthcomingstandpoints as
soft actuators which have freshly been considered as a crucial
power generation module for soft robots. DEs behave as yielding
capacitors, expanding in area and attenuation in thickness when
a voltage is applied. The paper initiates with the explanation of
working principle of dielectric elastomer grippers. Here the
operation of DEAs include both physics and mechanical
properties with its characteristics, we have describe methods for
modelling and its introductory application. In inclusion, the
artificial muscle based on DEA concept is also formally
presented. This paper also elaborates DEAs popular application
such as- Soft Robotics, Robotics grippers and artificial muscles.
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I NTRODUCTION

From past few years, an encroachment is seen in

robotics, where rigid conventional robots are transcending to
soft robotics with compliant structures, in this area
electroactive polymers have been proposed as one of the
benefactor, which is resulted in implementing it as flexible
actuation mechanism. Electroactive polymer, as a
classification of polymeric material that deform under
electrical impulse, are appearing as auspicious replacement
of current used materials for actuation and sensing
application. In conflict to traditional actuator materia (e.g.
piezoelectric ceramics) which are better for lifting high
capacity load, but small deformation, comparatively
electroactive polymer are featured by their gentleness touch,
flexibility, and the consequent large- deformation. Their
properties resemble as artificial muscle and expected to
provide soft grippers for industries and attracts attention of
various robotics firm.

A simple design of DE filmis shown in Fig 1. Here pair
of electrode are attached to both side of film, after which
electric field is transmitted through the thickness of film.
The electrode used before was rigid, but in present condition
it can be stretchable, which will help in gaining large area of
deformation.
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Figl. It showsthe DE operating principle, according to
the voltage on/off.

In this paper, we have experimented a method to create
soft grippers based on electrostatic actuation with intrinsic
electro-adhesion force, which allow to control deformable,
delicate objects of any dimension with controlled signal. We
legitimize the method with two finger grippers as shown in
figure 2.

—

Fig 2. It shows modelling of gripp;f used through
mechanism

It is roughly weighing around 1.8 g, which can carry
upto 400 times its weight. For instance, fragile object like
egg (63 g) and comparatively a can of about (500g). Further
between both the grippers a line that divides into two part is
for separating positive and negative terminal. Here the
gripper will be of carbon conductive paint, which will be
easy to contract and relax while applying voltage to the
gripper. Due to this paint a transmission of current through
the acrylic polymer sheet will be uninform throughout the
gripper.

This paper emphases on the review of conjectura
competencies and upcoming lookout of Dielectric elastomer
actuators for robotics application. This review explicates the
answer of subsequent question like, why do we need
indulgent robotics grippers?[6],manipulative and modelling
of DE materia[7], Define countless parameters at which
interruption of acrylic polymer sheet (EAP) befalls.[8]
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1. RESULTS

8] Augmentations in soft robotics, materials science, and
stretchable electronics have empoweredprecipitous progress
in soft grippers. Compared to rigid grippers, end-effectors
fabricated from flexible and soft components can often
grasp or manipulate a larger variety of objects. Such
grippers are an example of morphological computation,
where control complexity is greatly reduced by material
softness and mechanical compliance. Advanced materias
and soft components, in particular silicone elastomers, shape
memory materials, and active polymers and gels, are
increasingly investigated for the design of lighter, smpler,
and more universal grippers, using the inherent functionality
of the materials. Embedding stretchable distributed sensors
in or on soft grippers greatly enhances the ways in which the
grippers interact with objects. Challenges for soft grippers
include miniaturization, robustness, speed, integration of
sensing, and control. Improved materials, processing
methods, and sensing play an important role in future
research.

[MThe actuation of DEs can be approximated as the

lateral electrostatic compression and planar expansion of

an incompressible linearly elastic material where the

electrical

component is treated as a parallel plate capacitor. The

incompressibility constraint can be expressed as
Az=P

Where A is the area of the electrodes, z is the thickness

of the elastomer film between electrodes, and P is a

constant. The stored electrical energy on the DE is given

by the stored

energy on aparallel plate capacitor.

& We conducted several experiments with and without
carbon paint with various materials and dimensions to
test breakdown.

SR.N Material Dimension | Breakdow | Breakdow
(0] S nVoltage | n Ampere
KV DC/AC
1) Acrylic 57 x4 14 KV 12 mA
Sheet
2) Acrylic 57 x4 11KV 12mA
Sheet with
Carbon
paint
3) VHB 4910 47 x2” 7KV 17 mA
4) VHB 4910 47 x2” 5KV 19 mA
with Carbon
Paint
5) Piezoelectri | 3.57x3” 6KV 26 mA
¢ Ceramic
(PZT)
6) Piezoel ectri 45KV 25mA
c Ceramics | 3.57x3”
(PZT) with
Carbon
paint
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. DISCUSSION

Soft roboticsis an emerging field with strong potential to
serve as an educational tool due to its advantages such as
low costs and shallow learning curves. Boneless soft robotic
fingers cannot apply concentrated forces to pinch a delicate
object. Dielectric elastomer actuators (DEAS) can possibly
make soft grippers with better force control due to elastic
actuation . A DEA is bonded on a passive layer to make a
bilayer unmorphed, which can curl like a finger. The
grasping of various-shaped objects is one of the most
challenging issues in the robotics field. As a solution to this
issue, DEAS attract a lot of attention from researchers. The
inherent flexibility of DEA enables an intimate contact
between an object and a gripper with a DEA, while making
an efficient grasping configuration. Also, the lightweight
and high energy density of a DEA are important
characteristics in achieving a high weight ratio of gripper
mass to grasping capability. Based on a simple working
principle and large actuation strain of the DEA, different
types of DE grippers have been developed with various
configurations.

Dielectric elastomers, as an important category of
electroactive polymers, are known to have viscoelastic
properties that strongly affect their dynamic performance
and limit their applications. For demonstrative purposes, a
simple material law is proposed under the theoretical
framework. With physically uncoupled polarization and
deformation, the simple model is equivalent, to some extent,
to the approach of adding Maxwell stress to the total stress
in the formulation of finite-deformation viscoelasticity while
leaving the inelastic stress unchanged. Boneless soft robotic
fingers cannot apply concentrated forces to pinch a delicate
object. A three-dimensional design of dielectric elastomer
(DE) fingers with higher flexura stiffness and close to
90-voltage-controllable bending for object gripping and
pinching. It makes use of tension arch flexures to elevate
pre-stretched DEA into a roof shape and thus magnifies the
tension-induced moment, 40 times higher than a flat DEA
does, to bend a stiff base frame. Such fingers make normally
close-grippersto lift a payload 8-9times their weight.

Unexpected breakdown phenomena exist for DEASs.
Such phenomena are derived from various factors, such as
the material properties of DEAS, the compliant electrode’s
properties, and surface condition. To decrease the voltage
level, the dielectric elastomer can be either multi-layered or
processed to thin films. Another approach is the fabrication
of a high voltage controller (or an amplifier) that is small
and consumes low power to eliminate the hindrance in
working voltage generation. According, to current scenario
in Robotics Handling System there is no other product using
this type of technology. It will aso be capable in handling
fragile objects which can be destroyed easily. With a
Cheaper rate it can be available easily and helpful for
medium scale industries. This is useful for society by
helping and creating Human like touch Response to the
objects. For use in BIONICS to GRASP VERSATILE
OBJECTSinindustries.
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The voltage levels required to perform the actuation
depend on the dielectric layer
thickness and material, and
on the need to maximize
the displacement and force output. Typicaly, layers of
silicone 100 um thick are used. Combined with a dielectric
strength of 100 V/um, a system designed as such can
theoretically withhold about 10 kV. This voltage level thus
became the target aimed at for the purpose of this study.

IV. WORKING OF DEASMETHODOLOGY

Here there are two types of method for testing. One is
the bilateral prestrained film where there is a circle of
certain diameter and a carbon paint is done on both side of
material and both side are extended with some broad line, in
which one is extended from top and other from bottom.
Second method is uniaxially prestrained film, where asingle
lineis stretched on full material.

V. CONCLUSION AND FUTURE ASPECTS

In this work, we also reported a certain breakdown
voltage and current which will result in better understanding
of material properties. We also tried out different design,
including 4 jaw and 2 jaw mechanism. Finaly we wrap-up
with 2 jaw due to certain force increment in 4 jaw which has
a chance to damage the fragile material.

Future studies will result in the grasping ability of soft
gripper, trying out exact geometry and its properties, so that
we can push this technology into industrial stage.
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Voltage On
Biaxially Prestrained Film

Voltage Off
Uniaxially Prestrained Film

Fig 3. Actual images of fluctuation on voltage on/off.

After this a design is modelled and afterwards it is
fabricated. Now here whenever an voltage will be applied to
the grippers it will contract and as DC is applied it will now
be able to grip the object without any current fluctuation,
which helps to hold it safely to its desire position. The
carbon paint here helps to stick to the object and avoid
droppage of product, still the voltage is deactivated.
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Fig 4. Concept image of DEA ippers
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