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Piezoelectric effect is defined as the electromechanical relation
that appears between stress and electrical charge in a material:

Materials that present piezoelectric effect include some crystals,
ceramics, bones, DNA and proteins

A piezoelectric disk generates a voltage when
deformed (change in shape is greatly exaggerated)
by courtesy of Mael Guennou — Titzeff (CC)
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How it works

The unit cell of crystal silicon dioxide
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/Ultrasonics/EquipmentTrans/piezotransducers.htm
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Most commonly used piezoelectric materials:

- Barium titanate, BaTiO,

- Lead Zirconium- Titanates, Pb(Zr,Ti,)O5; (or PZT)

- Sodium potassium niobate, (Na,K)NbO; (or also NKN)
- Polyvinylidene fluoride (PVDF)

- Diphenyialanine peptide nanotubes (PNTSs)

Advanced Functional Materials, 2011, 21, 2251.
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Applications:

- Generation and detection of sound (mainly ultrasound)
- Drive an

- Inkjet nozzles

- Generation of high voltages (lighters, ignitors)
- Electronic frequency generation.

- Ultrafine focusing of optical assemblies (lasers

- Drivers of equipment such STEM, AFM....
- Microbalances
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Fun

Diesel injector
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Dancefloor Power
How it works

Dancefloor
-V- "

1 Nightclub is fitted with a'bouncing' 2 The blocks made from crystals produce
floor made of springs and a serfes of mﬂdedrtdtmmnsqm

ﬂm«ai ks. a pro(ess known as pieme{ir\‘r‘

and down, the 4 ﬂleh:mesarewwuﬂymrwoed
Hodl:saruquntgcurremlsied by the movement of the floor, and used

into nearby batteries. to power parts of the nightclub.
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Quartz microbalance

e LK
27 'm
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n, overtone number
C, multiplier (17.7 ng Hz"" cm for a
5 MHz quartz crystal)

http://www.q-sense.com/

UNIVERSITAT
JAUME-1



4. Applications with organic, inorganic and

hybrid materials H

. . UNIVERSITAT
4.6 Piezoelectrics ki

Pumps for microfluidics

Fig.5 The working principle of piezoelectric pump

Driving power : Piezoelectric Bimorph winding
Expulsion

Inlet and outlet valves
O-ring Suction

intetand A

outlet .
valves o LA

5
Liguid contact sheet

Bimorph vibrator Elastic mold

Piezoelectric Bimarph

http://www.piezochina.com/Piezoelectric-Pump.html
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Inkjet

PIEZO

Piezo Disk
(Fiezo Electric)

Cavity

Operation of an inkjet nozzle
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Ink drapltEt Vapor bubble
Orrifice plate

Photcimageable polyrmer
Thin film cenducter
Thin film resistor

Silicon subsirate

Ink

Preassur=
and jetking

Idle mesbrans

http://www.theimagecollective.org/inkjet-technologies/

Fressure relieve
and split-off
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Inkjet (paper)

360 dpi
| 71 pm
_ I

| Upper electrode | an 360 dp i T 720 dpi
@ I Fiezo element (film thickness of approx. 1 pm) | : 71 pm 35 pm

B Current Print Head Nozzle Next-Generation Print Head Nozzle

Lower electrode

Oscillating plate
(film thickness of

approx. 1 pum) Current Micro Plezo Head Mext-Generation Micro Piezo Head

PZT film thickness 25 pm, 16 layers PZT film thickness 1 pm

N S—
Ink reservoir (cavity) E w

Displacement of 260 nm Displacement of 400 nm

per 108 pm of CAY wldthl per 55 pm of CAV width

"

http://dpnow.com/3762.html
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Inkjet

Thickness [nm]

Heads from uL to pL
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Inkjet (tiles)
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Inkjet (nanotech)

http://www.ineffableisland.com/2009/11/palm-sized-superfine-inkjet-prints.html



