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Fig. 1. Current due to large sinewave voltage in (a) a
linear material and (b) a non-linear material.
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Table 1. Manufacturing Procedure of Polymeric Piezo-

electrics
Method Variables
Bulk Polymer — —
Film Extrusion, Temperature,
Calendering, Temperature
Hot-Pressing, Gradient,
Blow Moulding Stress
Drawing Uniaxial-Drawing, Draw Ratio,
Biaxial-Drawing, = Drawing
Rolling Temperature,
Drawing Velocity
Annealing Annealing Temperature,
Time, Pressure
Electrode Vacuum Electrode
Evaporation, Material
Sputtering
Paste Coating
Poling DC Thermal Electric Field,
Poling, Time, Pressure,

Piezoelectrics

Corona Poling

Temperature, Void

5
t
~—~ - - 3
gt 5 g
3 2
- X
g 3 =
= 14 £
e 2r Y, g
g . 8
g * 12
& g
1 2
g
2
0
0 1 2 3 4

Fig. 9. Piezoelectric stress constant and pyroelectric

Polarization (u Clem?)

coefficient versus polarization of PVDF film.
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Fig, 9 %39l G2 PVDF 289 940 % 27

M
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Table 2. Piezoelectric and Pyroelectric Applications of

PVDF
Applications References
1. Audio-frequency transducers
Microphone 36, 37
Noise-canceling microphones 38
Telephone transmitter 36
Bimorph and multimorph transducers 39, 40, 6
Headphone 36
Loudspeakers 41
Accelerometer
Medical sensors 37, 42, 43
2. Ultrasonic and underwater transducers
Ultrasonic transmitters and receivers 44, 45
Bulk-wave transducers 50
Nondestructive testing transducers 46
Stack transmitters 36, 40
Delay lines
PVDF-MOSEFET 51
Hydrophones 47, 48

Light modulator
Variable-focus transducer
Anti-fouling transducer

3. Electromechanical transducers and devices?

Phonograph cartridges
Contactless switches
Telephone dial
Typerwriter and computer keyboard
Bimorphs
Display device
Light shutter
Air flow fan
Variable-focus mirrors
Mechanical transformer
Coin sensor
Impact detector
Fiber optic switch

4. Pyroelectric and optical devices?
Infrared detector
Intrusion detector
Vidicons
Laser-beam profile system
Infrared-to-visible converter
Photocopying machine
Reflectivity detector

49
49

40

6,52
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o] QA9 Ao} F=ZEA Fol v%s}v}. Sig]
9 2R EYe L& Table 20 & Yeht Aok’
ol F U= o|n AFEstHo] YA FEL
AR o dHAd 9 244 aEAR FE2 AL
£5)3= PVDF 9] #|Z3]A}7} Table 3o vJeb} ek,

Ay Feas

Bt EAo A Age HE AF3H AAE 7}
A Fo| Fulew WEsA o FH gl FF
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1} 7do] o} Al B M ] o)t NPl #
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l..
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X(n)E(n) (8)

Table 3. Producers of PVDF
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k. gAbRe) Zwrt A Aol xVeto] @
#t ol d #3} go] AAT} ol F Aole 1
abe] o] RIS A gro} 23} ol el WY ggtol
vehdeh oleid wd¥Re Au: KDP, Li-

NbO; 59 7144 50] Bol ol 8o o} 2-
QA f71285eI
Polydiacethylene 59} 11820l A 212t & 22 2 3
2ol vl A& e G397} Ao = A2 &7|5He

methyl-4-nitroaniline 2]

B, ¥R Aa-n2a B4 SelM FEEE
2o A7) o]Fo A1 9lth® PVDF M 44

N

Adxe] 220 EFAF dyjoll BRI ghol
dojx) 72 st o} 2 FEBHE DR Hae
we i A vk v WA ¥ Bs nal AR}
Ao Fad Brse] 4TS P Hog B
o gtoge] 11 iyt Avky & & ch
371 22

B9 Porelde] S8 A9 ¥
o] WS A et AfFRo] viygE =
= WS o]gd Aoy o) ol A Fe] zApst
A BH 7=, BE, 274 5L 3T 5+ JohH
Al gl t%‘%ﬂﬁl(Coercwe Electric Field) ©]4+9) #

oY

)
L‘!‘l‘j\ﬂ}‘o

—

r

Nation Manufacturer Trade name Form
USA Penwalt Kynar Resin
Japan Kureha KF-polymer Sheet, Film
Japan Kureha Kureha Resin, Moulding Compound
Belgium Solvay Solef Resin
France Atochem Foraflon Resin
Germany Dynamit Nobel Dyflor Resin
Germany Suddeutsche Vidar Resin
Kalkstickstoff
USA Chemplast Chemfluor Pipe, Sheet, Tube, Rod
USA Whitford Xylan Resin
Germany Georg Fischer AG Sygef Pipe, Tube, Rod
USA Peabody Dove Fluoroblue Moulding Compound
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