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Keywords:

This paper proposes a new inexpensive soft force sensor suitable for soft robotics applications that
require high flexibility and wide range of sensing area. All Hall Effect sensors developed so far use a
Hall Effect sensor to detect the magnetic field of a piece of solid magnet. The proposed force sensor in
this paper uses a Hall Effect sensor to detect the magnetic flux density change induced by aligned
magnetic powder blended with silicone rubber when a normal force is applied. The sensor is designed

Soft Sensor and tested with different magnetic powder density and sensor dimensions to achieve an optimum design

Soft Robotics
Force Sensor
Hall Effect

in sensitivity as well as linearity. The experimental results show that different force measurement range
with specific desired sensitivity can be achieved by adjusting certain physical properties of the sensor.
This is a useful feature for many soft sensing elements in today's applications requiring more

compliance and reliable sensors, especially in soft robotics applications.
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Fig. 1 The prototype of soft force sensor employing magnetic aligned
powder to make field around a linear hall effect sensor
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Fig. 3 The fabrication steps of the soft sensor: a- Mixing magnetic
powder with silicon, b- Powder alignment with a pair of magnets, c-
Molding soft silicon body, d- The fabricated soft sensor.
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Fig. 4 Field lines around a pair of neodymium magnets
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Fig. 2 Applying normal force from above, compresses the soft cylinder
and causes the magnetic part (dark region) get closer to the hall sensor.
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Fig. 7 Experimental set-up
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Fig. 10 Output voltage of soft sensor prototypes versus applied normal forces
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