(solenoid actuator)

—<core ‘ ! f—fixed piston

i T E ;E "
L
\—coil 4 : ! \cup ring
plunger
31
. 31
(cail) (core) 1 (plunger) 1 (fixed
piston) (cup ring)
Xml +RAI(t) = v(t) (32)

dt



LA()

31

(flux linkage)

=LAQ)i(t)
di AT
Ly iz R, i(t) =v(t) (3.3)
(plunger)
LA™ +RAi(t) = v(t) (34)
v(s) .
LS+R, () (89

3.2

24



dP

3.2

lastra

M Ay + BAj+kAy+ PgA, = F(t)

_ P
S dVIv

(36)

(bulk modulus)

37)

25



dv =

dv

kAy=PA,

, BA,
k Ay = —ry

3.7

(3.10)

(311)

(31)
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pg

Pf‘q: B%,yo

3.6
MAJ+BAj +f A (y+y0) = F()

MAX+B AX+Y A x=F(t)

3.3

4 ' X,

U | M,S+B,
] B
_Al »
T

3.3

Y

21

(3.13)



L L,
) =31 (3.16)
L
PRk o
¢
L_l_‘MA; N - %

I

o

77 3.4 uamenAdB AonsesuuuuTTRe e

(reluctance) 34

Rr=ntj2-r;2) + 02naT (3.17)

2aT(G-x) +b'(r'2-r;2)

Re= mal(r2-r;2) (318)

(core)

1 1 (permeability of free space) (47ix| Q7
Him)



q' =
b' =
1 =
=
(inductance)
La= N
W t(r;1-A)N 2
L*=2a'r(G-x) +bl(if-if)
La =
N =
3.20
T k:n?2
A= K'(G-x) +K'

K(= 2t(.aT (r2—2)
K2=2 1
K'=h'(r'2-r;2)

(3.19)

(3.20)

(3.20)
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30

3.21 X 3.16
2K (S 1 k)2 32
3.22 I X
(non - linear equation)
(linearization) (Taylor series)
(linearization) F(i,x) IX

(Taylor series)

3.23
F(i,x) = f(i,x) +" ( 7) dF__ (x-x)  (3.24)

F—Kix+ Kji + Kxx (3.25)

K MFFud-K j-K X
="
Kit ai X

KO b e



3.5

Kix+ K,i(S) + Kxx(S) =

3.5

+

F(S)

Y

(3.26)

L,S+R,

3.6

vl i B _LL
—_— — _Al A
S T
or
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P GA —




00

3.6

(servo needle valve)
4 3.7 (needle valve) 1
20

servo motor

encoder

servo needle valve

A : =3 1 1
3U% 3.7 suuududngeslaatineding

32



L » +R.i.+emf-vW

Lan =
Ram =
emf =
lam = ,
v+< ‘j\ I
> LamS+Ram
emf
3.8
T 9%

K, =
Tm =

am

3.9

am

(3.27)

(3.28)
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34

emf= Kel (3.29)
Ke =
0 =
9 emf
—> K —>
e

3.10

servo motor gear #1_\
encoder—\ \

B i g —<- = Q}Dm)

1

-awz ge-ll

) ) ):j)

needle valve—f

gear #Zj
311
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N
L.
g e 2 2+ (M MY AP -0+

\
® motor "~ @ screw mé /®i - (3-30)

m gear#2 =

SCrew g
as =
s = 1 (lead)

®m0t0r
B ” nW

0,
02 =

Tm =

10+B0=Tm (331)



f \
A Amotor " Agear#l srew 2 Agear#2 N sl +ml@¢2) 47|f2 N12
1
B = B mo.or + Bscrew N2
1 00 1 @
IS+B
3.12
3.13
okl —1_ Ianl TmA 1 GL | 6,
L S+Ki b 0 IS+B S
Ko
e
or
y 0
G
c

3.13
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