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Modelling and Characteristic Analysis of a Servo Valve
using Linear Force Motor
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Abstract: Direct Drive Valves (DDV) with electric closed loop spool position control are suitable for
electrohydraulic position, velocity, pressure or force control systems including those with high dynamic
response requirements. The spool drive device is a permanent magnet linear force motor which can
actively stroke the spool from its spring centered position in both directions. This basic study is
carried out to drive the design parameters for developing a domestic DDV. The static and dynamic
characteristics of DDV are examined. The simulation results are compared with data of manufacture's
catalog to show the validity of the modelling.
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Fig. 1 Schematic cut view of a DDV
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Fig. 2 Schematic cut view of a linear force
motor.

9 Zyo] ¥2RE(Fig. 2)E ZY3} 3 49

GTAN, ko], AMEY zzPom T
AR = A b, A} 2z e

cheholE FAIAL FANUG. & o AF
7 3o A, GTANE A3 e B
Sl T % AL e HANRA A o1

e, o] BPYe ofrbiolE o W Aol 4G

\:
?10 JPﬁ

=)
=

o= §HolA Bk ulof EaREE JTAN 2

FRHolth gTANe aFHE A ARre

AZFG, FUo] TARHE o aPHE ARE

Mlas s e Selol o wls) 4w vk 2y

of ZARHE FY49 FHNNE 23 3L, o]

AE U3 2ERAE PYPOR WE uk ¢
L @Ye] ¥

AEZT x%x

|=] o
Ta =, Tl’%ay

] uﬂu7} xl—
B 29l A4 2 Az @0, Aol Law
B 22 Y964 ofF Ao AFw Baw

3},

FEY wE W], fAMoletn Y2k
wue] 28k of P& wu Wu g Wn o
528 B9 FAEE Avtolut,

eulsze] FAMEERe] W AARE
9 Fig 39 f2 AadA] 4 G 5

(D



2010. 6. 18 KFPS Conference S1—1

o
ol
<
>
i}
1o
ol
Do
(e}
—
[}
Ay
a
]
it
=
tot
i
Mo
N

(5)2F= cosbol 93] 0.933/0.3558=2.6¢] & #Hx}
7} Ay,

ghob Wy MY FA7F JhEETE, AEEE
d=wo WhagEl= 3lo] whsolxth. Fig. 3049
2ol FALATE 7tEH A, 840 9% e o]
o2z e ut} Aoyt v} aHEE BW a
oAl Steo] W bellAle] StHETy A of gt}

b Mol fr5e WHel AW e {49
7h: wo] ATl Fig. 39 A9-olx BW o
Fo] ke My ¥xES 294 st APl e
e & T

do] fredel a7le wE A2wFd 93

Fy= Ma= pLA, o = pl—, (7)
2(3)o=fE dQl/dtE Tate] (7)ol dYst
A,
dz,
Fy= LCyw\/2p(P, — P,) - (8)
LCuwz, d(P1 — P2)
QP —PF)  di
9 AolA ww Aol §EHe] 2F Lxt g
) st medth SEge @IS ey
Q= &= CCA, | (A= D) () gl Fasty gEAss Po| AAE WH Fot
Fig. 39] WiH ~Zo| zgah= AAe 3 w0 of 9FE FeAd A HHAJA SA7F flolA
Fo| F59¢ AENY e A(D~-(3)¢ Agel  BF FAED LS AU #EHE £ Aol
W, % W3k Zololm, @R oletn #E
F, = 2C,C,A4,(P,— P,)cost (4) Fig. 3¢ 7§l #o] 52 Mr 53} v
gke] oglus Ao AAlZEo|n @ ol to]7] wZo] WH Aol kst 7o gtk
%o Zolur} A4 AdW BRGHe 290 .
59 4 3tk Von Mises7t 8 AlEQ 7} 6=
69°= A}g-5}a, C,= 0.61, C, = 0.98,
c0s69° =0.358, AP= P, — P,= 3t 2(4)
= e o] Hrt,
F) = 0.43wA Pr, = K, (5) Soomy
o] AL AurAQ) AAAH FEHAol) o 4 R P
e fEEe odvs WA 19719 g,
sEAY ARAoR sy, ¥4 ez
gl ko g o P& wn Ao w P~0 <,
27] e, RN ey Az} s fAb
Sl Age e@uzot A 4 W Wy B4
Crol G o8 A= AwE 217 931 P |
emeo rlogl 7to] oAt} Fig. 4 Three land four way spool valve



ol
N
o2
oY
™
E)
=
0
i

Zyo] £

TEE A3 Ardibo nday U EXAFA

=0 X

Fig. 6 AMESim model of a DDV
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