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b Introduction



) Introduction

>

With the development of robotic technology, robots
are being used from industrial to home-use
applications

One of the robotic structures is pneumatic balloon
type soft robots using mainly silicone rubber
operated by compressed air

In this study, the author develops a tactile pressure
sensor array integrated with pneumatic soft robotic
hand to monitor tactile pressure like a human skin

Tactile Pressure Sensor

Pneumatic Soft Robotic Hand
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) Fabrication Process

» Fabricated by using silicone rubbers a
Tactile pressure
sensor‘I)ayeru

> Two different hardness of silicone rubbers

» Consist of two layers

> Firstlayer: Pneumatic balloon actuator layer

Pneumatic balloon

> Second layer: Tactile pressure sensor layer actuator
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) Fabrication Process

»  Pneumatic Balloon Actuator Layer:

1. Molds were fabricated using a 3D printer
SK,
2. Assembling of the molds @ &,
Molds fabncated by 3D printer Comblne the molds

3. Silicone rubber solution was poured and cured

4. Remove silicone rubber from the molds »
» Tactile Pressure Sensors:

1.  Conductive paper and Ag thread were fabricated by Pour and cure silicone rubber Delaminate from the molds

using a silicone rubber sheet ; ‘

» Assembling:

1. Thesensor sheet and actuator was bonded by using
adhesion of uncured silicone rubber solution

2. Coatingis applied using silicone rubber solution over
the sensor layer to protect the sensors
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Pneumatic Balloon
Soft Robot Hand
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) Pneumatic Balloon Soft Robot Hand

Pneumatic soft robotic hand
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) Tactile Pressure Sensor

» [Due to surface roughness of Ag thread
and conductive paper, contact T
resistance is varied dependingonthe - S i
applied pressure over the sensor. 7~

a Tactile pressure / -
sensor layer - Pressure
-

Pneumatic balloon
actuator




) Tactile Pressure Sensor

» Due to surface roughness of Ag thread and conductive paper, contact
resistance is varied depending on the applied pressure over the sensor.
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) Tactile Pressure Sensor

: Tactile pressure from |
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) Tactile Pressure Sensor

» |t should be noted that this tactile
pressure sensor has a gap between the T
silver thread and the conductive paper g

without applying force. T~
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) Tactile Pressure Sensor

| 2

The advantage of this structure with a
gap is that the sensor is insensitive to

the bending of the structure.
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) Tactile Pressure Sensor

» Asthe results, each sensor can responds separately, and the sensor
output is not affected by the movement of the soft robot.
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Sensor-Integrated Soft
Robot Hand Demonstration
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Sensor-Integrated Soft Robot Hand Demonstration
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b Conclusion



) CONCLUDION

> Integrate flexible sensors embedded in soft robotic hand without
sacrificing softness and flexibility.

» The sensor has high sensitivity and long-term stability.

» The sensorisinsensitive to the strain caused by the actuation bending
of the structures.

» The sensor can monitor tactile force distribution of the object.
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