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Development of LLow—-cost 3D Printing
Bi—axial Pressure Sensor
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Abstract: As various mobile robots and manipulator robots have been commercialized, robots that can
be used by individuals in their daily life have begun to appear. With the development of robots that
support daily life, the interaction between robots and humans is becoming more important.
Manipulator robots that support daily life must perform tasks such as pressing buttons or picking up
objects safely. In many cases, this requires expensive multi-axis force/torque sensors to measure the
interaction. In this study, we introduce a low-cost two-axis pressure sensor that can be applied to
manipulators for education or research. The proposed system used three force sensitive resistor (FSR)
sensors and the structure was fabricated by 3D printing. An experimental device using a load cell was
constructed to measure the biaxial pressure. The manufactured prototype was able to distinguish the

+-x-axis and the +-y-axis pressures.

Keywords: Pressure Sensor, 2-Axis Force Sensor, 3D Printer
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[Fig. 1] Exploded view (left) and sectional view (right) of the
proposed 2-axis pressure sensor

FSR

[Fig. 2] (left) Bottom view of the head, and (right) the completed
2-axis pressure sensor
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[Fig. 3] Experimental setup using the load cell and the proposed
sensor, and the axis configuration
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[Fig. 5] Axis configuration in (a)+x, and (b)-x direction
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[Fig. 6] Experimental results of +x directional force
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[Fig. 7] Experimental results of -x directional force

e R B Eole} 52 Sk )75k AL 3 A4 )
[Fig. 6] +x 4aFe] glo tia) 37112] FSRAIA o] Z74 7k}
2 w9] loadeell A %HS HoFth AR S loadeell S GHS
AA3E o] 7l A2 on)shy, AEFX] = A A% & Wt
el 9 WS 7pses zﬂwm Hg—czu G %H FSRO

A vk ol Rt 7ol Pr%% =5 FSRO<: 4] %k%,
[Fig. 7] 22 Wi o= —x Wake] glof tigh 23 Avs

LERATE FSR13HFSR2+= x5 548 2 erks d

7] el SR o) A o= gdsfof dht Y Av -
x 3ol thel FSROZ 9] k& WHER|aL, FSR1+} FSR2:=

AR Z71 2 o] W] whol ST

322y 48 2%

xZ% e A9 BU o g yigeR
0~2 kg®] P& 713l A9& a3, [Fig. 8] +y 8o
Aok yiapel AL 7] A A AYS ot 1
ol A2t o] y= 3ol thellAf = FSRO2 y =} #7—‘12& ]
Ho] o] A o= gho] Wy} glojof gk vk
FSR29] 4§y 33} 2 ke Wol 4] glovt ‘%}6;}01 i
o]7] whitoll 27)7k 2 57} ukehel S S vhekok

[Fig. 8] Axis configuration in (a)+y, and (b)-y direction
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[Fig. 9] Experimental results of +y directional force
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[Fig. 10] Experimental results of -y directional force
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[Fig. 13] Calibrated force measurements

---------- Loadcell

Proposed

0 10 20 30 40 50 60
Time [sec]

[Fig. 14] Force measurement results of proposed sensor in x and
y direction
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Proposed
sensor

[Fig. 15] (a) Wearable device with proposed sensor. (b) Lifting a
box in the +x direction and (b) the +y direction
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[Fig. 16] Box lifting results of (a) +x direction and (b) +y direction
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