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Abstract: Most diagnosis methods for servo valves requires installing spool displacement sensor or flow
sensor as well as pressure sensor. The measurement of flow is hard to implement and many kinds of
servovalves or proportional direction valves do not have a built-in spool displacement sensor. In this
study, static performances of servovalve or proportional-direction-valve are studied theoretically and a
diagnosis technique, which uses only load pressure and input current signal, is assessed. An experimental
setup was made based upon a personal computer and the LabVIEW graphical language. A series of
diagnosis tests were performed and the analysis results showed it possible to measure the pressure gain,

hysteresis and null bias in a relatively simple methodology.

715 MH P, : load pressure

P, : supply pressure

S

Ap : piston area of cylinder Q, ~ Q, : leakage flows

C, : discharge coefficient @, : center flow or total leakage flow at null
H : hysteresis Q; : load flow

iq~ 1, : input signal of servovalve r.  clearance between spool and sleeve

io + null bias w : area gradient of valve orifice

ip : rated current input x, : displacement of valve spool

K, : flow-pressure coefficient o viscosity of hydraulic fluid

Kp : pressure gain or pressure sensitivity p density of hydraulic fluid

K, : flow gain

K, K, Ky : null coefficients of K, K,, K, 1. M B
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Fig. 8 Experimental apparatus

Table 1 Specification of instruments used in
experiment
Instruments Specification Model Number | Manufacturer
Power unit 5.7 [Lpm] HPS161 Feedback
Servovalve 40[1/min] D633 MOOG
Resolution .
DAQ board | 16bit, AD 16, | I\I;X;crfei“ Ii?rt“;;‘:in
D/A 2 b
2.00GHz National
PC 504MB of NI PXI - 1031 Instrument
RAM
BNC ) NI BNC-2120 National
connector Instrument
Pressure 0.5 ~ 600[bar] PA 21 R KELLER
sensor 4~ 20[mA]
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Table 2 Diagnosis result of pressure gain
condition
) 30bar 50bar 70bar
item
59x107% | 54x10°% | 62x1072
h (9 = g0) 6.1x107% | 52x107% | 7.7x1072
y 62x10"% | 53x107? 8.2x10 2
S
x|
t i Cf_f ) 6.1x107% | 53x107? 7.4x1072
Z110 7’dO
€ -3 -3 -3
‘ 219 5.9x10 5.4x10 6.2x10
e (i —go) 61x107% | 52x107% | 7.7x107°
S in 62x1073 | 53x107% | 82x107*
I A B+t
s Gy =ig) | 61x1073 | 53x107% | 7.4x107?
ip

Table 3 Diagnosis result of hysteresis

condition
) 30bar 50bar 70bar
item
164.59 | 25749 | 33899
AP,
P Y 16048 | 256.01 339.92
2
: 159.66 | 25603 | 358.04
J R:RTy
s AP, 161.58 | 25651 | 34565
u Ai
r|i—P
; T mgg 49.88 46.82 46.44
AP,JAP, | 4863 46.55 46.56
g Aif i, 43.38 46.55 49.05
a
1 A At
n AP /AP, | 4896 46.64 47.35
Ai/ Aig,
Table. 32 30bar, 50bar, 70bar 37}4] F3%E 2%
NN 27 388 ZHF AREE QY.RadE 4
E2RE 42d 32HYALE JSsgon, 47

. 17401]*1 327

ATk FAF FF
b4
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U8 AHE B Bel
i 204 384 =
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A2 Abolo] S E4S W] ojFT 19
£ DUzt ol o
GNP RPN R
‘-Ll Eame A7 @

HE HAFE o= dddn

AERE S| 2B 2E FHshs 712 TR
FEAEE ARSI o, 32-oA ARE Hig
2ol e fald Feietdy A5 s Agsit
= szHEANLE A v dedd #
2 2 Yl A4e Aﬂi@ﬂﬂ A z3| Al A A

ol
-

H
T 3|2EH A 2= A ARl BAHFY 1% ©]
o™, Table. 39 Z% 7;1_45 0.5~0.8% W9 3t

Table. 4‘1:‘ 30bar, 50bar, 70bard] AN 7FA ZFUH

Aol AR ARdn Y -Ragy deey
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el

to T N

oulE z7] oYttt FY FFUENA HAAG 33
=4 A3 Abold AldAo] e ZHE AHT
Table 4 Diagnosis result of null bias
condition
) 30bar 50bar 70bar
1tem
-49x1072 | -45x1072% | -39x1072
(u[]+2d0) —9 —9 —9
— -5.0x10 -4.7x10 -3.9x10
n 45x1072 | -44x107?2 401072
u et
1 (1,0 i) 481072 | -45x107? -3.9x1072
1 2
b 219 -49x1073 | -45x107% | -3.9x1073
I (i0 Figy) 5.0x107% | 47x107% | 3.9x1073
a 2ip 45x107°% | 44x107° | 40x1073
Y owaamz
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2,
1€ gt SRR 2717 A3
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Table 5 Diagnosis result of the pressure gain

using spool displacement and load
pressure signals
condition
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