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1.8 1] Electromechanical Sensors and Actuators Transducer
material or structural behavior
(a) use (applilcation) : basic energy type
, material or structural behavior

(b) parallel plate capacitor capacitance parameter ,
parameter use(application)

2.[4 ] port energy . multi-port device
transducer 1-port element active element
passive element

3.[9 1 transducer  capacitance

2mel
In (TQ/TI)

r; : radius of the inner cylinder, 7, : radius of the outer cylindrical shell

C =

[ : cylinder length, € : electric permittivity
’ 7“2 T

2

(a) capacitor electrical energy £ (= q_C) electrical

power , e F q r

(b) r=rytr ,

>
>
>

(© transducer  sensor sensitivity , sensitivity



4.[4 ] magnetic capacitance, permeance

A . .
P = “T (p : permeability, A : cross-sectional area,
[ : length of the magnetic field)
(transducer) 2-port
, magnetic power conjugate , mechanical power
conjugate , magnetic energy

_ 0
E=5p

magnetomotive force

( magnetomotance) magnetostatic force

electric field £Z

m?

5.[10 ] , mechanical stress 7,

'l
magnetic strength /A, temperature 6 , mechanical strain

S;, electric displacement D

mi

magnetic field B,,
(¢i=122 ..,6; m=1,2, 3)
= s0M T+ dNE, + di H, + ol

entropy o

mi

mk mk

S
D, = d¥ T, + el " B+ ml H + plhd
B’NL

= d2 T+ mE B+ uEOH, + i de

mi mk

EHT

do = of T + B, + i, + B db
(a) magnetic effect thermal effect ,
(piezoelectric) (constitutive equations)
, material property :
(b) (&) : (2) 1-3
(©) () 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 ] Linear magnetic transducer mechanism  charged

particle interaction (transduction)
F=Bli+ Z'V, e=2"i-BlLV
@ Z, Z,V
b) 7" Z'i
(c)

2.[6 ] strain gauge gauge factor
_ dR/R . . . . . _ .
kg = T/Z = (fractional increase in resistance)/(fractional increase in length)
gauge factor

k, = (1+20) +

(a) electrical resistance gauge factor ,
[ . :
R = % (p : resistivity, [ : length, A : cross-sectional area)
(b) (Si) (Ge) piezoresistive

strain gauge

3.[5 ] 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  output effort

2-port

{eout} - [bll
fout b21

(a) transfer

- le} {ein}
o b22 f in

, transfer inverse transfer

{ein} _ [all - a’lZ] {6011‘5}
Jin Ay — gy| | fout

transfer matrix [b]

(b) inverse transfer

(c) sensitivity

5.[6 ] Transducer

[a]

(a) operation range

(c) linearity

(e) noise

6.[6 ] analog

digital

(a) A-to-D converter

(b) analog

(c) amplifier

digital

inverse transfer matrix [a]

[0] sensor  actuator

(b) accuracy

(d) resolution

(f) drift

A-to-D converter

aliasing

amplifier hardware  specification

(

)



