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1. [64] b5 =50l HshA 2.

(a) electromechanical transducerE sensor®} actuator® &g uw, z}7z}e] o3t
F-olo]lH power leveld} sizeol 1ol el Aol ofu] dkr}?

(b) magnetostriction®] & F9lo] ™ electrostriction®2] }o]= F31917}1?

e
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2. [44] AN 2=d"ls RdYst= dlo A5 = WS4 E F power conjugate variables
< 7} energy domain ¥ E thS¥ o] EFHUL
translational : force F, velocity =
rotational : torque T, angular velocity £
electrical : voltage e, current [
magnetic : magnetomotive force M, magnetic flux rate¢
fluid : pressure P, volume flow rate @
thermal © temperature T, entropy change rate s

o] 5% expanded impedance analogy®l W&} flow variable®} effort variable®
?

U

33, Z} domain®] impedance® X H3sHA| &

3. [64] H3 ¥ capacitor2 T4 ¥ W27|(transducer)ol A capacitance= T3}
Fdgu
eAd

C = — (d : distance, € : permittivity, A : area)
B 3 Abolol F ZHA A H(e, )9l dielectric 2A7F HMEZ Fof 1o
Aol AAHe] Gy dol| F2lolw o7} 77ty y,olil F2 wd
(a) effective capacitanceE -3} L
(b) capacitorell A% electrical energyS X3 & F AAlo AAHo] ¥ g

& FEHAL
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[47] magnetic capacitance, & permeance+ UF<3} o] % H )
A .. )
p- £ (- permeability, A : cross—sectional area,

l
/ : length of the magnetic field)

7H= W3 E o] 83t W37 (transducer)o] tHaF 2-port EE-S A A ¢lo]

A SHEL magnetic power conjugate W, S £ mechanical power

conjugate M= T HET o, 9 A ¥ = magnetic energy Tha3 2t
¢2

E=5p

A A7 WEE, = H9E mde,

(5 magnetomotance) 2} magnetostatic forc

A3}tol 4 magnetomotive force
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[6d] mechanical stress 7, electric field £, magnetic strength &,
temperature 0 & S HWTZ 33, mechanical strain S, electric displacement
), magnetic field B, entropy ¢ & THFWTE = dubdQ FATAG AL
g5 2. (G=1,2 - ,6; m=1,2 3

S, = s+ dNE + diH, A+ ol

D

™mi mi

D, =d"r+ P E+ mBHA+ phie

m mk
_ Ef 7.6 TE0 .TFE
Bm - dm' 71+ M, Ek+ Hon; }[Ic+ 2 do
EHT
PC

edQ

do = o/ " T+ pl"E,+ i " H,+

(@) o7ld xdd ¥HAdTE 2429 9uE AAetL, 27FA energy domaine

coupleA] 7] &= &=l diafA+= o] & coupling Q14| B3] Al L.
(b) magnetic effect$} thermal effect= A& Tk sttt 714 o, 9 A& &
= 3}sto A (piezoelectric) & - e = T4 94 2] (constitutive
equations)< ¥ ¥ 3s}, ©|E matrix FEIZ YEFPA Q.
(c) elastic(F mechanical) effect®} magnetic effect= FA|g T+ sfv}a 7} st
A AES  destele] dd(pyroelectric)dgE UEE FAEA

(constitutive equations)S Z & 3FA] L.
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1. [4%] mechanical stress 7, electric field £, magnetic strength & ,

temperature § & =YW 2 33l mechanical strain S, electric displacement

D, magnetic field B,, entropy ¢ & ETHFWHTE s dHbA < FAWA AL

g3 2. (=1,2 - ,6; m=1,2 3)
S, = st T+ d¥E,+ dYH,+ of"dl
D, =d"T+ P E+ mBHA+ phHie

m mi mk

B, =d2 T+ mllE+ ptE'HA+ i

m mu
pet
do = o7 T+ pt"E + i H + 9 df
(a) 9 &S 93] piezomagnetismes YEIHE A4 WA 2] (constitutive

shal, o 7]o AREE vt E ZH2be] YulE AAEHA L.
3} 0}04 pyromagnetism= YEIY = 74 WA 2 (constitutive
shal, o 7]o AREE vt E ZHbe] gulE AA AL

equations)S ¥ &
(b)) ¢ HeEs ©
equations)S ¥ &

2. [43] Potentiometer®] el tha3 o] TeetA £dE + Utk
Cout R,
E, Rt R,
A7IM E,& uEHE 949 Aol R+ RE AA AFOEA, o]5S 1A H
#olth. e, o BEH= =9 AYo2A, & AY R Ex o] FEY SABH
A R ol APt Aol (R, > R). 919 oz FdIE of5 AW}
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3. [44] Optomechanical Aol F+AS 494AZ EF{sta, 2t @A o HAG Ias
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4. [473] Electromechanical transducer®] A input®} oupute] effort?} flowe] FA=
Ed3sl= 2-port HAAE Fo|A transfer matrix FA WS t}&-3 2o}

{em} _ |a11 T {eout} {eout} _ [bu _b12] {em}

fin Ay~ Qoo (four fout bor — by \fin

transducer®| reciprocityE YEFHE Yl 7He] AHLAHY S FEsta, o]E T
A 7= a9 by (1) = 1,2)8 #AE A A A L.

5. [5#] Calibration®] #3F t}&
(a) calibration®] & F31217}1?
(b) calibration WS A 7}A =

i,

wol ®ahA L.
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6. [4%]] Filtering 3} hardware®] specificationS A 7} & o7 A5k, ol &
o] olu & ZteFs| A 3IAl Q.
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