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Design of Low Pressure Driven Soft Actuators for
Soft Gripper
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Abstract: The gripper with a soft pneumatic actuator uses a soft material, unlike the gripper that uses a
rigid body, so it is safer and lighter to interact with objects without advanced control technology.
Among the soft pneumatic actuators that have been studied, PneuNets actuators have bellows shape,
which enable quick operation and complete bending with only small material deformation at low
pressure. In this study, we suggested improved form of PneuNets actuators to obtain the performance
of the soft actuator that a larger bending angle and larger bending force at a small pressure. An
experiment was designed and conducted to measure the bending angle and bending force according to
the pressure. As a result, it was confirmed through experiments that the improved model has a
maximum bending angle at a pressure of 5 kPa lower than that of the previous model, and a maximum

bending force of 1.97 times at the same pressure.
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[Fig. 1] Cross section of PneuNets actuators: (a) is conventional

PneuNets actuators of length direction, (b) is PneuNets actuators

suggested in this study, (c) is cross section of width direction
from both PneuNets actuators
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[Table 1] Parameter of PneuNets actuators [

parameter
w wall thickness
c gap between sequential chambers
t bottom layer thickness

1 the overall length of actuator

Wi the width length of actuator

[Fig. 2] Optimization PneuNets actuators, a pneumatic channel
with a 4.5 mm bottom layer thickness, 1.5 mm wall thickness,
and 1.5 mm gap between sequential chambers



[Fig. 3] PneuNets actuators suggested in this study, it has same
value that a pneumatic channel, bottom layer thickness, wall
thickness, and gap between sequential chambers
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Specific Gravity 1.07 g/ce
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[Fig. 4] Mold of PneuNets actuators: The top is the conventional
PneuNets actuators, and the bottom is the PneuNets actuators
presented in this study

[Fig. 5] PneuNets actuators: The top is the conventional
PneuNets actuators, and the bottom is the PneuNets actuators
suggested in this study
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[Fig. 7] Bending angle of conventional PneuNets actuators: The
actuator was captured between 0 to 17.5 kPa in 2.5 kPa increments

[Fig. 8] Bending angle of improved PneuNets actuators: The
actuator was captured between 0 to 12.5 kPa in 2.5 kPa increments

Compare to bending angle of PneuNets actuators
100

o 9

2 g0

o

S

Q

2 50 .
T 40 ——Conventional
o -

2 30 Improved
g 20

m 10

0

0 25 5 75 10 125 15 175 20
Pressure(kPa)

[Fig. 9] Compare to bending angle of improved PneuNets actuators
with conventional PneuNets actuators
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[Fig. 10] Experiment setting of bending force measurement: fix
the PneuNets actuators in a vise and set the loadcell on the other
side of the PneuNets actuators
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[Fig. 11] Compare to bending force measurement of improved
PneuNets actuators with conventional PneuNets actuators
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