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Abstract: Mechanical and electrical properties of a DDV(Direct Drive servo Valve) with electric feedback are

analysed via reverse analysis technique in this work. The DDV is disassembled and mechanical parameters, such

as spool mass, spring stiffness and port size are identified. The servo amplifier, which is built in the valve, is

reversely analysed and the control scheme and gains for several control actions are also identified. The electrical

feedback for spool displacement improves much better the valve performance, such as hysteresis and dynamic

bandwidth frequency, than an ordinary mechanical feedback valve. Integrating control action with very large

gain was adopted in the valve amplifier, and it seemed to give high performance.
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Fig. 1 Construction of a direct drive servo valve
(cited from Moog catalog)
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Fig. 2 Mechanical Components of the servo valve
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Table 1 Parameter Values of Mechanical
Components
Nomenclature Parameters Value & Unit
M, spool mass 0.08772 kg
K stiffness of spool 131200 N/m
s centering spring ’
viscous friction
I coefficient 3.566 Ns/m
Coulomb friction _
F L 7
¢ coefficient 24>x10" " N/m
width of spool port | 58x10"° m
volume in P, , P.
Vi, Vs T2 35x107t m’
chamber
spool-sleeve —6
¢ clearance 3x10° " m
overlap between
Ou»r Oy Py, Py ports and | 534x 10" % m
spool lands
Y mismatch between .
€ P, , P, spool land 6x10"" m

23

SSSHM7| A St s K| 2013. 12



D633 ME WHO AF TH Ago A Ho
+ Y2 F34(bandwidth frequency)’} ¥
59 JEF A7) webA 25~8 HzE Fo1A
o, 2% +F9 I1f Fo357 d9gF F349
3~8 e °ol& A=E =
7NAA As EAol AME WH XA 7
U 7RI HA e L IA FE FAOE 9

32

o
=]

At IYBE AR 3578 AtE HYA
AR A% 54 1A du An FE7)
B4 5YH0E s SEshe Yu
A% A4S ABsE Aol F5T Aot

3. ™I ME FF7|

D633 AR WEo A" H7] AR FZ7)E
Fig. 394 HolFE % 7je 215827 B(PCB)L.
2 o]oHth. PCBY ¥F WHUR o B 3
2709 S5y FHL =Esch A/ Sz 2
REo gF S5 FF o5 B FHLLY
294 &4 gl B Aol o5 FAHAG.
B 7)550 oS g #F /% PR BE 4
29 s BAE Vst ZHHUT. o9 B

Qe PPe ol BHE AR FE7)e ¥
&

& Proportional -Integral) Ao}, AFAZ &
PWM(Pulse Width Modulation)®e] 2]
(current drive) 59 T3k Alof WHEo H&

A

o

R

i
o4 =

31 HE - M2 Mo ¥ AFE #He HE JIH
T I =GH

Fig. 49 E£5F otoloadldA 2F ®e=
LVDT(Linear Variable Differential Transformer)©ll
A A7) A2 dskE Y 71F Y 8 (reference input)
F2 e Hed A2F HY A o #1713
s JAAT 7 48 AsA 2EF W
ANSE A oA Aso gt FLEHE= 72
Aol ¢aglES te Aoz FTdH= vy - HE
(P1) Aofoltt.

[e%

-

ut)= Kye®) vk [ e ar )

24 ¢

okl

AU AE|X| 2013. 12

Fig. 3 Two PCBs of the servo amplifier
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Fig. 4 Block Diagram for the Servo Amplifier
el A Ar|vto s Ao vt o# o= Wl o JiEL wEW o]5L 19 x 10 °
obele] 4 )3} @el Foin AR A ME o2 04 AL otk £ FTH] oSS o2 of
2ol A7 Go) d) WEE WBste Bl Sow nFaw, A ()L o83k dojd BE A
&Aoot WY ex Az PI AlfolA 7 7= 9 05 msolled, ASHY U~ 5%
o5 K 174002 FJAHUT olAL & wwde 2AGe dolx mE AT 0.6 mso] o)Al
19] olSRc 4U & Ak sl AT A A9 f4D SEoD Ao AU A4S
Aotk &9 A@3), (D& ol&std Al e W o5 g Yatds AFel i w7 F

Soto] AdtE ERAH A Fig. 49

H
AR FF57]19A4 205 ke A& 100 pF 25

2 wa
Aoty A2H O o3 AR oI5 2 471 ALHo] A o)=L TS A go] A4tz
Al PIAC719) AR o5 gud A4 2 3o 4y
A= AT
A SN AR JIE U ek FEE A K.— 2 — 1 ~5x10' (5
FdstA A4y, W9 y=wo] of5 gho] 1 “" RC 205K « 100pF
o =270 v, =5 =
st & A o]So] 5x10 102 WA no1g ga g2y AsE BpEdost foldt



158 AYete Y F7he) BZ(amp) A&
b 28RE AL agze ad Aol HR] ol
5 KB 0ed e Aok A £ 9
A Vou 13 i 4V
= = =5x 10"  (6)
V,, o At 2V « 136us
Tek JL @ Stop 4 Pos: 11,0005 CURSOR
-
Type
Source
CH1
i M 1005
25-Apr-13 2307
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