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1. [6 ] Transducer sensing, conditioning,
storage, display, analysis, processing, actuation
(a) sensing actuation
(b) conditioning processing
(c) storage, display, analysis

2. [4 ] 2-port transducer input port output port power conjugate
variable (e, f1)  (en f3) , input  output
e, =ae +bf fa=ce +df

nonenergic 2-port transducer transformer equation
gyrator relation

3.[6 ] parallel plate capacitor transducer
(d+z) , capacitor
2
d—+ o
E = % ( eAx) (¢ : charge, ¢ : permittivity, A : area)
(a) e x F q
(b) e=ete  q=qtq
e T ., sensor sensitivity
(c) e = ete F = E)—I-ZV
e F
4. [4 1] h <X w X1 ( , electrostricion) h
, capacitance
ewl . .
C= - (e = e(p) : permeability, p : mass density)
electric charge ¢ electric energy
2
- 4
E 20
h electrostrictive force (Poisson v).



5.[5 ] eddy current transducer

6.[10 1] , mechanical

H

m?

magnetic strength temperature 60

stress 7., electric field £

m?

, mechanical strain

71

S;, electric displacement D , magnetic field B, entropy o
('=1,2, ., 6; m=1, 2, 3)
Dm = dfr{zeT + Tz;lflaEk + mmkf]k TZ;HdQ
B, = dyf T+ my B + " Hy + i,,7d0
pCEH.,T
do = o7 + p""E +i"PH + 5o

(a) magnetic effect thermal effect
(piezoelectric)
, material property

(constitutive equations)

1-3

(b) (&) : (2)
(©) () matrix (., T E S
D), S D T E
(d) strain  displacement x=1[l]S
stress force F=[A]T
electric displacement charge q=[A]D
electric field voltage e=[I']E
(a) (© effort variable F e flow variable x
q :
(e) elastic( mechanical) effect magnetic effect
, (pyroelectric) , material
property

()
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1. [6 1 mechanical stress 7}, electric field £, magnetic strength # ,

77

temperature ¢ , mechanical strain S, electric

71

displacement D,

m?

magnetic field B, entropy o
(t=1,2,..,6; m=1, 2, 3)

= s+ A B+ d H, A+ o e

mi

Si
D, = dif T+ e " E+ ml HA+ ph"d

n mi mk mk m

LEqg

m

— 20 N7 VB0 .
B’f - dE ,Il—’— mlzr;nEk:—’— Mrjr:kE }[k+ ?

n mi

LH T
P ¢

0

(a) piezomagnetism (constitutive
equations) , .

(b) piezomagnetism , effort variable(//, F)
flow variable(¢, ) standard form )

(© pyromagnetism (constitutive
equations) ,

do = o' T+ ptPE,+ P H + do

m

2. [6 ] thermoelectricity Seebeck
(a) Seebeck ?

(b) Seebeck thermocouple ?

3. [6 ] intensity-modulated fiber optic sensor ,

(a) extrinsic sensors : (al) transmission type, (a2) internal reflection type,
(a3) reflection type

(b) intrinsic sensors : (bl) property-change type
(b2) bending type ( )



4. [6 ] Electromechanical transducer input ouput effort flow

2-port , conductance trans-
conductance
{fin} _ [gll 912] {ein} {ein} _ [hll hlZl {fin}
Cout go1 92 f out f out h?l h22 €out
(a) conductance conductance matrix [g]
(b) transconductance transconductance matrix [h]

5. [6 ] transducer calibration

(a) calibration ? calibration comparison

(b) comparison (error)

6. [5 ] inductance L inductor capacitance C  capacitor

(resonance circuit) , resonance frequency w, = V1/LC
, capacitance AC  resonance
frequency Aw,,

()



