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1.[2%] transducer® “input impedance’} output impedance®} A Y
multiport device”#tal el ¥ ). electromechanical transducerd]= electric
port2} mechanical port7}

(a) Z} porte] impedance+= FS1Q17}?
(b) 7t porte] powerv FSA7E?

2.[44] AN2"lS 2dYsl= do AMEEE WS4E T power conjugate variable
58 7} energy domain ¥ = vt} o] EFHT}
translational : force F| velocity V
rotational . torque T, angular velocity 2
fluid . pressure P, volume flow rate @
electrical . voltage e, current 7
magnetic : magnetomotive force M, magnetic flux rate qb
thermal . temperature 7, entropy change rate s

| s

(a) ©]E5<L expanded impedance analogy®l] w2} flow variable¥} effort
variable® F&3FaL, 7} domain® impedanceE X & 3IA S
(b) expanded impedance analogy? &% 37}4 ¢} @ 17FAE A A sHA L

3.[84 1 H3) 3 capacitor® TAE transducerol A, H3PF Alole] W= A
5 (d +2)=2 YERNH, capacitordl A% == 1714 duyA = o3 2o
F = 7 (d:Ax) (q : charge, € : permittivity, A : area)

(a) At e} ¥ 2o #A
(b) Al Wl we} WEs}
(c) A7 Wste] we} WEats AYH S 42 e =g +e S F= [+ F o=

(d) A Figure 3.59] AA]%E displacement probe(¥™ gap sensor)’} H=
W3S detectdts Zs Yl #a| Hsk x4As] A Eal L

(Sl AS)



4.6 ] magnetic field?} #Hd=H transductione] 1t}

(a) AF7F I xw x h?l &HA 271 (magnetostricion) Akl A do] | =3k
o]

_O
o7 z7]#o] A E QS W, magnetic capacitance, < permeancet
o2 o] xdHT

hw . )
P= MT (n = u(p) : permeability, p : mass density)
magnetic flux7} ¢ w] o] A} A A% += magnetic energys U3
711:}
= .

p- 9

2P

Zo] | "Wk magnetostrictive forceE FE3FA| 2 (Poisson H]+& v).

AL
(b) eddy current transducer?] W3 w7IUSE AWElA] Q.

5.[108]1 dxb-el AAllo] Qlo]A, mechanical stress 7, electric field E

(X m’

magnetic strength A , temperature & 5 HWIZ 3}3l, mechanical strain

S, electric displacement D,, magnetic field B, entropy oc& ST&HHTE o}

T

T

(a)

(b)

(c)

Al FAAYAAANLE g Zok, (i =1,2, - ,6;5 m=1, 2, 3)
S = s;M T + dil B, + d) H, + o] de
Dm dl;{zg T + r]r;lj[[7 eEk + mmk}]k EHdQ

B, =d'T +mME + u 2B H +iTEde

EHT

do = EHT +pTHE -l-zTEH + pce do
magnetic effect®} thermal effect™ FAe v 3t 7FAS uf, ¢ &S
t<=3tete] b A (piezoelectric) A HF é’i.( onstitutive equations)S %3 s}
i1, material propertys WEIW= BT E ZH2He] onE Al A HA L.
(@A T3 A= deststd, F7(:) B3 g d=5 7 1-3 4A
53A1e] A S sk L.
(oA T3 A5 matrix FE|9 AEZ e To} E2 a9 Sof

D), o] 45< WHste] Sob B H@® T} D Q;E EEENES

(d) strain®} displacement®] 7] x =1[1]8S
stress®} force?] 37 F=1[4]T
electric displacement®} charged &7 q=1[4"]1D
electric field9} voltaged] A e =[I"] E

9} (@) @ ()9 A= AL83}o] effort variable F&F eZ flow variable x%}F
Q% xdsle X3 H S FEIAL

(e) WA €] Figure 5.26° A|A¥ pressure sensor®] 2ts o] #al Awsta,

A Z(stack)e] FHS AHsIA| 2
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1.[6d] mechanical stress 7, electric field £, magnetic strength H,,
temperature ¢ & S HWSE  Stil, mechanical strain S, electric
displacement D, , magnetic field B,, entropy ¢ & FEHEWFRE 3l dubFel
TR gy 2ok (G=1,2, - ,6; m=1,23)

S, = st +dl E, +dul H, + ol

mk

D, =d¥T+ B+ mMH A+ phfde
Bm

=dE T+ wmlE+ uBEH A+ i

mk

EHT
P ¢

0

(a) 9 AES wdlste] piezomagnetismsS UEU = A HA A (constitutive
equations)= ZdAstaL, of7|d AEH HHEETE Y onE AAISHA L.

(b) piezomagnetisms UYEINE FTANA2 o2 RE, effort variable(A4, F)<}t
flow variable(¢, )2l #AlE X H3}= standard form= FE3HA L.

(c) 9 AES w3dle] pyromagnetism= YWERHE FAWA A (constitutive
equations)= FdAstaL, 7| AMEH HHETE Z2HHY onE AASHA L.

do = ai " T+ p, "By + iy H, o+

do

2.[4% ] Potentiometer?] ¥z+= v o] deehA nd=E o 3
R, +R,

eout

E

in

() 7 W5 oJuE e,
(b) o] AeZ o3l A4 WIAE 54

He AN L.

~

ol

Fe 2 A3 2 99 S48 B

3.[6%] fiber optic sensor®l intensity-modulation ¥} 3} phase-modulation %
2ol 9t}

(a) A Fig. 8.179] reflection type AA A EA7FX o] Agle] wE reflected

T

intensity ZL#|3Z7} Fig. 8.18% #t}. F 7}A slopeo] UEh}E o]f& Ads})

=

AL
(b) A Fig. 10.1¥ A3}, reflection type?l fiber optic sensor® 5% 54

SUE Ao skA L.
(¢) 1A Fig. 8.28° AIA%E geophoned ¥glE& AHEA L.
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Electromechanical transducerol 4] input¥ output® effort2} flowd

¥ 3st= 2-port HAAE Tl A, transfer 313 W23} inverse transfer
yAe V7Y o5y 2

out b21 1n fin Qo1 — A fout
(a) transfer %38 wr "‘«] transfer matrix [b] <F2] U] 7§19 Y49 onE 7zt

A a}A 9.

X
il

=5
we
E

(b) inverse transfer & W29 inverse transfer matrix [a]¢Fe] Y] 71¢] <
A9 ouE Zhzy AvEiA L.
(c) sensitivity T ol A

W o1 o]fis Fol91A ME L.

5.[4%4 ] transducer?] A5 X3 HE=Z AL Ua §o5& AWsA L.
(a) operating range (b) accuracy
(c) distortion (d) transient response

(b) analog A3 E digital A& % W3S o 2AISF= aliasing A1 7F 911X

Argstal, o] EAIE aldsty] f1F Weks AAEHA Q.
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