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given: Cp = 350 WFi = 4 mmand by =4 075 = e

3. 9.15. Capacitanc transducer: change in distancﬂnbeh":;“ ‘h:;':tas : C, = 350 s SN,
= Jetect displacements as small as 2.0 X 10" m anqg - | 325 =43
e mnelpl:;nc:pamtamf transducers have the advantages of : T e g . Changeincapacifance  AC= C/=iey

e tion (if) excellent high frequency response (i) gooc linearity outpyg (j, abilig,
S o o.14. PIEZO-ELECTRIC TRANSDUCERS

P . . ... _\ . ~itv represents the -
= the two plates of a parallel plate capacitor 1s filled by twe diﬂmﬁc piezo-electncn y rep property of a number of crystalline

he 3 cm reg fevelop an electric charge or potential difference ne materials that cause th
-2 Bt tc:h - subjected to mechanical forces or stresses a e ke
(i) 1cm thick with dielectric constant 5, and ;1 <ific planes. Conversely, the crystal would undergo
' (i) 2 cm thick with dielectric constant 10, _ :;hangf in thickness (and thusf produce mechani &l : —
What would be the relative permitﬁ\'il’y (dielectric constant) of a material which Zives the forces) when charsed electncally by a potential Ollllml +3 YTy
‘same capacitance if it completely fills the region between the plates? difference applied o its proper axis. Elements exhibiting o R
| ~ Solution: For a multiple parallel plate capacitor with space between adjacent plates filled piezo-electric qualities are sometimes known as electro E—t
| * with different materials having dielectric constants € ;, € 5.... €5 and having respective distances restrictive elements. | PR WAL \}E AWITHTTTTT
1i ty by £5 .., we have:: R R s umose of Spere- On Ot piezoclecig TR RS Ny
' | device for measuring varying force applied in a simpl| is shown in Fi '
i ! C= o are attached to the selected faces of a crystal in orde]: :)]:lhte . bkt S
” . PREEE 1 . Aot i etect the ele ,.
o SRR S magnitude and polarity in the induced charge on the crystal surface is oramar
' €1 €2 &3 and direction of the applied force and is given by : surfaceis pr
| Substituting the values from the given data, Q= KF '
{ €, A o A where Q is the charge in coulomb, F is the impressed force in .
J .' C= 001 002 - 0.004 (i) sensitivity in C/N; it is constant for particular crystals and the manner i Ty
] f T * 10 relationship between the force F and the change 8t in the CfYShl-'ﬂ.l"-l'- : ]E‘ o j““,l
‘ - - - . -l S given Dy the s
i - Let €, be the dielectric constant of the single medium which completely fills the gap of 3 em P . ]
“J between the two parallel plates of area A and gives the same capacitance. Then o 125 Sfroes F/A e
| ung's modulus = Y= |
;’ C—EEé-—E A4 - i strain ’ g ot /t y
|{ =T § e DEr {]03 (") at
: | . F= AY—
Equating the capacitance values given by expressions (i) and (i) £
g A A The char ge at electrode gives rise to voltage, such that
= =, — .
0004 7003 7
0- ¢
That gives: LS : P I
& €= 0004 -0 Where C is the capacitance between electrodes. Furthermore
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