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Abstract: In this paper, an in-process diagnosis method for performance of position control servo system was
studied, which was based upon null bias, slew-rate ratio and delay time measurement. Slew-rate ratio and delay
time were analyzed by theoretical analysis, computer simulation and experiment. As a result of these analysis,

when spool of servovalve was weared, slew-rate ratio was decreased and delay time was increased.
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Table 1 Device used computer simulation

Item Type Spec. Model | Maker
Servovalve ;:)ngé zi[fo%rar;] _ng)%i Moog
Power unit pGu?irp 5.76[0][;5?] HPS161 I;:gﬁ

LR E

Table 2 Property of hydraulic fluid

Property Unit Value
Density kg/m’ 350
Bulk modulus bar 15000
Viscosity Ns/m 0.4
Air/gas content % 5
Temperature T 40
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Table 4 Experimental condition for clearance
between spool and sleeve

No. Leakage index Clearance[ gm]
0.007 15
0.501 125
3 0.982 175
(. Start )
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(algorithm)<
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Fig. 7 Photograph of experimental instruments

Table 3 Specification of experimental device

No

T
< Fool displacemant-—, _YeS
signal ? e
T sienal 7 ;\

T~

Item Spec. Model Maker
Power Feed
Unit 5.7 [4pm] HPS161 back
38 [/ pm] G761
Servovalve at T0bar 3004 Moog
Cylinder 254 [mm] A—_8653482 Moog
Pressure 0~20 PMHA Sensor
Transducer [MPa] 0200KAA tech
Pressure DFBHHC
Filter 3 Liml 6003BLo | dac
Return
Filter 3 [m] AT72266-1 Moog
. 4ch, 16bit YSA
Amplifier 100kl A/D 700DS SeTech
Pentium SENS Sam
Notebook PC M-1.7GHz -X30 sung
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Card 1%it, 200kS/s | OOAE NI

/m/ut s\ope < set m\\
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-
ﬁ/ AND ~ \/‘
wsnlacemenl slope_~ Spool displacement slope
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-~ T Yes ~— o

\I/ \\I//
Null bias calculation

Input vatue > trigger value

Data acquisition
All data slew-rate calculation

Total number of pressure data — number of
pressure data before trigger value

!

‘ Detay Time = number of data / sampling rates ‘

!

‘ Pressure slew-rate calculation

!

Slew-rate ratio = pressure slew-rate / input slew-rate

End

Fig. 8 Flowchart of in—process diagnosis items
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