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A Study on Compensation Method for Variable Loads
in Electro-Hydraulic Servomechanism Using
Load Pressure feedback

Jong-Kyum, Kim¥* Jin-Kul, Lee**

Abstract

The characlevistics of servo systems are desired to be independent for any unpredicted
operational condition. The relation between input current and output flowrate of the
servovalve is dependent on the load pressure and the Iidea of compensation using the load
pressure feedback is fundamental theory in this paper.

With this idea, this paper researches the performance improvement of hydraulic position
control system. Static characteristics of compensated system is analyzed by means of analog
computer simulation, digital computer simulation and experiment for nonlinear model and
linearized model, respectively.

*ERE T RS FTAR BT Bk
* kBRI TREAS BRI T AR B
83



w X

NOMENCLATURE

Aojg W

z D2aEe] ¥el(em)

i AelR MBEe 2AgRus o
AYHEHAF (mA)

Ki 1223 ZH °]5 (em/mA)

ki IAolE Wiv el xXE W gt FFo)s
(em® /em- s)

k, IAolR Wiy o Ralgk
& o] 5 (cm®/kgf-s)

Astol] o g

kie AlolxR @B A At & fEk o=
(em®/s-V)

q DB (em® /s)

&jollo]e

A, IHAEY FAVRA (n?)

Pu2aEe] W9l (em)

x

V., AR fotdERe] AAAH (o)

Ps [ 3399 (kgf/cem?)

P, 53kt (kef/em?)

M DA REe] A (kgf - s?/em)

B: I FAgH3e AAAnAAS (kgf-s/cm)

L tauy] Relo] 2= A (kef /em)

7l E

Ka [ Ao]H FE7)9 o] (mA/V)

K, 839879 o|%(V/em)

K. !atienuator®] o] (V/V)

B AERY UEFE (em? /kef)

es, e Aol FEv|2 ] 27| dYHY &
AFF At (V)

I. M £

W8 2RE, AFNDTH g Xd_ﬂ et
MARZITE 383l glojA, AARS e &
F717e) Aol whet Alojth g il 4ot H kst
= b Bnh 28y R Fojd BEXY 4
Al $E37] AsM = AFue g 98
A 540 HAAE WA v AT E4o) &
THY Tk Mojr el o] dA ARdAle) =
dell diaf A {7} e F9ele ddge )
Aol Male oo EA7F €4 gedh a8y
ol @ 27Abde] Ads) 2 A B
Hlaol Brfole wizf o] Wale) Fdshe Kol
PSS M Fojobyt k.

oleld Hhithel 3 WYoRA, ool Eloxe]
kol MEstE Molr WMudye Rahg
T A FAY F xR ¥ s}%}a’ & Feo]
EWste) RUES HAsle A AMERER
olefil s, ol ¥ wahHe AP A

84

SRS B3] FaAel hajde o
= #1{5/\11].01 74;51210 BBO]I:}
2 ATl olHE AR Molrfe)

Rigy i LN

AEE WA WANE A9 ol L 85
LB Tohol EHH AN Fo) fitk
e matstde, okgdl UAE 4 AAEE A1get

of IR ERE RE HABIE BRI
HEK e e Take] R 7t Msme A
AEstelrh #EEE SlolA ohdEoL A 24
HUEEEE TSR ol HilRE TS
BT RS 2oz Algale] wake) W)
% wslaal Alwslele) ARl 2telate
B Y-stol fsto] Algshert

O. ol2X oA
2-1 HE#molcy M| -7 MOEFR

Auiz] oz f]AjAllo) 5 213} Wernlojmal 2 7] —
o HoluRel TAE Fig. 13 Brh feraen



AR TEsA 70 3F 19909

fluidic energy

reference disol ) fluidic mechanical
rr - : e . e ..
r P arror SQI'W (Erfe_nL torgue af_s"ggéfv'l':e'_‘_ Wl ; £rergy hydeaytic ereny ‘ Wd Fﬂsl_,'gn._
4 b | vive [ or - Tjatinge Foaaen T
Fig.1 Schematic diagram of electro-hydraulic servo system
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Fig. 3Block diagram of electro-hydraulic servo system
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Fig. 4 Typical pressure-flow curves of the servovalve
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Fig.5 Load insensitive pressure-flow curves

Fig. 6 Principle of compensation method
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Fig.7 Compensation of the servovalve
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Fig.8 Circuit of the analog computer

M. HEE AlZayo|M 3-2 CIXIS HFE A2 ol
BLLE WEol ARS Palol 2N AEF ok A FrNE WA WAL e

o1&e) B HES) st ol WRE AL AEahy) el vmAAe) waAd]  wa

P OAE AFEz ARl de W, A 4 (5)9 A0S AHshed 17}%0*1
3-1 ot HRE Aol A AL A% v, AESAT. A 4

Hapgtelo] Mgsltigts REAI9 AT & order Runge-Kutta method & ©]-838}a] 74]%— At
ol @‘ﬂﬂ%ﬂ"“ WEt HES st H4_AT  ARBlE widE dyduEwd e g 7 T5he] A
e A9 BYaLs 373 A9 7hzie] Mo ARA e 7 ¥E odEsW K3 Rsigrd.

R A oMol AR WRTe] AT FnAow Ay
ol eI olF A obdmI ISl P Table 1& AEdol Mol ALY £ad gEo
82%E Fig. 8(a), Fig 8(b)st g, HERRY ol A xds Eolstee wapic

8&



axAdgesa A7d 3F 1990.9

_Paremeter | Vale | Dimension
Ap 15.7, 3.3 ot
P, 30, 50 kgf/cnt
Ka 10 mA/V
K, 10 V/em
Ko K, ki 32,32, 52,47 cnf/V-s
L 1.077, 1.049 | om®/kef-s
K, 0.1 V/V
) RA’W’VI‘able 1. System parameters

V. WEkE X WRAE

4-1 WERRE

AAA = sl drslay, vy,
s, AEH Som :Uﬂ e g len e
=2 Fig 9o Jehiich fotglzitel drsa

o

& EHS (Electro-Hydraulic Servomechanism) —
160& AMg3te] FAS A5, BA7= ADAC L—
100 obdz 1 HFEE 2183t Fig. 89 1A
0“ EHC*O]"‘ *tr' 3 2o] HRE pAstgr Ae
e dAe 1709 shol 20kgf 7}
e 57 A st w2l glofa}

i--

S afni:in

1. cylinder

2. electro-hydraulic servovalve
3. line filter

4. pressure gauge

5. vane pump

6. strainer

7. relief valve

8. servo amplifier

9. compensation element
10. potenmtionmeter

11, oscilloscope

12. recorder

13. linear transducer

14. load pressure detecter
15. lnad(spring or inertia load)

Fig.9 Schematic diagram of experimental apparatus
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