thet7i M st 20013 EAEeis =28 A pp. 865~870 KSME 018137

THLAEN S o] 8T 35 F FH4MAA HA 2 Y

2707 - HEZT - 2o - olYgy™”

Design and analysis of tactile sensor for tri-axial force measurement
using FEM
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Abstract

A sensing element for tri-axial force measurement, unit sensor of tactile sensor, was designed and
evaluated by using finite element method (ANSYS). The sensor has a maximum force range of +10 N
in the x, y, and z direction. Optimal cell structures and piezoresistor positions were determined by the
strain distribution obtained from finite element analysis. Finally three Wheatstone birdge circuits were
amranged and verified by F,, F,, and F, loading conditions. In addition, in case of sensing element
subjected to thermal loading, the outputs of three bridge circuits were also evaluated.
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from bottom ; (b) view from side.

Z4zke} A& Fig. 29 #oem  ANSYS
version 558 o83t 2AYsd HHE I
SHth. AARE oY A7l HE
ol Adg M 4 & solid6dES 183 H I,
829 A 1795670, AR AFE 2405874
olx, AAzAL ¢H/1FTY oAWE EF T
&5

>
A
S
[
- =3
420

Fig. 2 Dimension of sensing clement(dimension;cm).
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Fig. 3 Position of piezoresistors for sensing
element.
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Fig. 4 Strain ¢&,, of B-B' line during F, loading.
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Fig. 5 Strain distribution of piczoresistor position
under loading conditions : (a) F, loading; (b)
Fx loading; (c) F, loading.
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Fig. 6 Shape of a piczoresister.
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Fig. 7 AR/R distribution of piezoresistor under
loading condition:(a) F. loading, (b) F«
loading; (¢) F, loading, (d) thermal loading
(4T=10 TC).
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Fig. 8 Full bridge circuits of piezoresistor for
measurement tri-axial force.
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