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Implementation of the laser

N

 Reguirements

- OQuter layers used for actuation (PZT)
- Middle layer used for detection (PVDF)
- Insulating adhesive used to avoid
W interference between the different

\ electrodes.

manufacturing method.
Realization of the piezoelectric
actuator with collocated sensor
modeled in [1].
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 Lead Zirconate Titanate (PZT)
* Polyvinylidene difluoride (PVDF)
* Insulating glue
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Fig. 1 Laser etching machine.
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| Advantages

- Fast, accurate, unalterable, durable, flexible.
-  Work possible on many materials, and on all
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Fig. 2 Structure and dimensions of the piezoelectric

actuator with collocated sensor.
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Fig. 3 Operating principle of the piezoelectric actuator

- Negligible influence on the piezoelectric

/

with collocated sensor.

Fig. 5 Support designed with AutoCAD
and 3D printed.

Voltage

\generator

Yaravi

Charge amplifier

dSPACE card J

100 , ; :
NENREET N TN RN g l
< 4 86
BOF-4-41----F-F<---F-5----1-H4-=--94-4---H-p=---- - - Saank o (e i e —
- i [ e """"""" Il 4 855
% 2L s o s B ‘ """"""" =
S mll. - I | = ass
_c>5 20 - 1---- ------------- B O
Q. > 4845 . .
= Vil | B O i S A - . 1T o : :
s ol TR R . il
soOpf-----{4---4)---H g A e e 4 + : :
; . ; ; @ N :
= DDI:IIb U 2U 'J 4U U BU BU U 10 12 > 4.835 : :
Time (s) = 4 I
== £ v T (g0 .
f é e : :
’é‘ E . iy """""" """""" :" """"""" 7 2 4.825 1
Sasfif} i s fofil A e 1 s |
:_2'4 """"""""""""""""""""""""""""""""""""" """"""" N Ll>j wHE : : .
qc) i o] IBESS get et o TR pd RS et R (€5 [y IS RS 1ot T el B ------------- = 7. (= [y | LR .............. ............. o
o | R W I ) T I TR R ) TR o R (S (O o = : : :
o § ; | I
O =27 rcksmpaampatp e cifnnipindosattiooderana | oobeomn et bagr e fooc facs , ------------- —
[ R 5 N T e OO O = L 00 S ] 0 2 4 B
() : .
2o o o s R il s 5 Time (s)
~a 2 4 é; é 1::1 12
Time (s)

UNIVERSITE
DE FRANCHE-COMTE

UBFC

UFC ¢

femto-st

SCIENCES &

TECHNOLOGIES

Fig.4 Diagram of the electrical circuit.
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Fig. 6 Electrical circuit.

 Conclusion

Several processes have been implemented
during this project such as laser etching,
bonding of layers and silver welding of
electrical wires.

Our piezoelectric actuator with collocated
sensor works well in both operating modes:
actuation and detection.

The load generated by the integrated sensor is

\converted into an exploitable voltage z4.83\/./
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