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A High Performance Pressure Control of SR Type Hydraulic Pump System using
Direct Instantaneous Torque Control Method

ZB M
(Jin—-Woo Ahn)

Abstract - This paper presents a high performance pressure control scheme for SR(Switched Reluctance) type hydraulic
oil pump using DITC(Direct Instantaneous Torque Control). SR drive has a good feature for pump applications due to a
high efficiency, high speed and high torque characteristics. But, SR drive has high torque ripple in commutation region.
So, the pump pressure variation is high in the region. In order to reduce the pressure variation, DITC combined with
pressure control scheme is presented in this paper. A simple PI controller with flow and pressure limit, generates a
reference torque to keep the constant actual pump pressure. The direct torque controller of SR drive generates inverter
switching signals according to a control rule and a torque estimator.
Computer simulation and experiemtal results show the validation of the proposed control scheme.

Key Words @ Switched Reluctance Motor, Hydraulic pump, Direct Instantaneous Torque Control

.M B 9 &g Ao] AxAME dT71Y SE9 B st

AF Aol 7ML Hg3kn doy, SRMY Afde E=

dd AgdHE w2 AT 2&S a8k, odut % A7 HAdgger dste, Ao EALS JwA =
f E

o)

g sl FEFHA /AR A 2=&(fluid power fa9le] Hu 9l

system)2 A SE7 LFHT gt § Al2Ed ALE 2 diodE SRMe 145 £AIEZ AMA71HE SR
He FeaAe 4749 U]-?‘W]-X]i A&HA FF5A o= T ANz HE3 f9F A"y 4 Ao A
2 I A7t &olsdlth o)#HF HFFHAF ATz 7} 5 AdstmA stk SRMO #AIEZ A7 Ye At
A9 ds(FE AFR "3}%} Ak FEAAE o 9% AF ek A EAE AFH FAH3}T o
Ao £ 3L A& F U2 T TFAE Tow F of & ¢ —:J}% g Ao ) T W

I..

nepstol og e WA 20~ 300 kgf/em® Rwe  HSE 71 AR Aol wj AcA Lol et
nirel AHgHI Gk wE A golAE @AY Ao T ol AT xo”*"‘ RFF[34] £ SRMS) 4% 4 A&

ol

Ee AR Qo) fuE A9 AHe 4W A wgy NS =2 @S QA b, d=e =3 Eun c}#g—

Aol e TAlo) @ol A== 3 gth[1] TFE83ldg AF FAMY BERZ FES AL, 4 28
29X= #d¥d2 AF7](Switched Reluctance Motor, = s, £ A2 @A AvS FANA 5 o

SRM)E AT WEA 249 TAHIY drtEys slgl AL Frek BE G Ao 2" HRE Ageold

el Mok ANRE FASE A, WAAEH, ¢ F AEE T T EBAE AIHAS.

27 R AdANEH 1 $899¢ ¥usn Atk

SRMS Qwrdel AF7lel vsted AFATI Fasta, n 2. HUTANEIMOY FaAM2E

Bg, AAAY, N2 Aole A4, 5% AA5A 2

& W ezt H5d FAL Adm QoA 2 A 2.1 Uty ol Fof AlAH

9 7AX7t e B Aot old@ SRME A4 #

grlzde] Fgst so] BPA) wEED ekl ¥ 1S duAd TS TEAAE o8 9 W

dwrgoz 5t A2d Y AjE Ao w4 ¢ NS RS YRS Sin. a8 194 Jhas sl
gol e nYES) B2 Aol 45 27stl wok g 20 A TEd wd Axe od B4 fART w5
st W P AdFlolH2 A%del Y¢ Addte T2
AT ok 279 G Axdol Fhd §3FY TR #
¢ gre) o8 4¥e AR Aol PHAA, Ha
A& i Edolne = € B3 Ao o5 Axd
o fere AR Aol Aol 99 AgH: gt
ol ZIAA Wu Aoyl Hstel ¢ Aofe FUET}

Y A, TEH 7:1/«11;]4&—/ AN AN EZE 2 F TR
HiE I
E-mail : jwahn@Kks.ackr
#wEHT  2007% 7TH 26H
E&MR5ET ¢ 2007F 8A 21H

YA ER HMojo| o/Et SRTSE Rt HIA2HS _'é*,‘; 2+ & of 1751



BREGHNE 568 10R 2007% 108

........

Plont

1
| Machanical
Power

a8 1 R H=o F=
Fig. 1 Block diagram of hydraulic oil pump
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Fig. 3 Asymmetric converter and operating modes
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Fig. 6 Proposed control scheme for pressure control system
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