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Design of Variable Speed SRM Drive for Hydraulic Pump Application

Dong-Hee Lee, Bong-Chul Kim, Young-Joo An, and Jin-Woo Ahn
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ABSTRACT

This paper proposes an SRM drive system to improve the drive efficiency of the hydraulic system. From the
maximum . hydraulic pressure and flow rate required by the hydraulic system, a proper SRM is designed and
tested. The proposed SRM drive system controls oil pressure of the hydraulic system as well as motor speed.

A 22[kW], 12/8-pole SR motor and digital controller based DSP are designed and tested for hydraulic pump
system. The test results show that the system has some good features such as high efficiency and rapid

response characteristics.
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Table 1 Specification of the prototype SRM

PARAMETER | VALUE |PERFORMANCE| VALUE

Stack Length 102 [mml Number of tum 52 [Turns]
Dia. of stator 135 [mml] Max Power 3128 [KW]
Dia of Rotor 70 [mm] Max Torque 9957 [Nml
Stator pole arc 16 [deg] RPM 5000 [rpm]
Rotor pole arc 15 [deg] Voltage AC 220 V]
Air-gap length | 0.25[mm] Eff. 87.168 [%]
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Fig. 1 Current and torque waveform at 5000[ rpm]
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Fig. 3 The block diagram of pressure and speed
control with SRM

O om = Kpp ) (pre/_ pact) (3)

Doy - A L [MPa] ‘
Do+ Y AXERE SAHE FY [MPa)

olul, Al f¢F H= Ay &%
0 FY AN AREE o, F 2AH
FAANNY 0,3 Mustel 4 g AdeA H
ohoolE £ Aol AYEE a0 AR AD
EE 0, BT e B9, 44 49 BEo §3e
Quee BT 2E gl AR5

g AP 3

Zolr)

HH

O = min (wcom’ wset) (4)
&, 04, 1S HIE A7) Y
o | FFHY FHN AW 2

Ty = (Z22E) (o 0 ©

Qla pma

Controller

Pressure | ¥ 3 Speed
P Controller

Pressure (G
Sensor

paa

I8 4 RY HEAIAH 22c
Fig. 4 The block diagram of hydraulic pump system

3. Al2®H T4

B AfofA=
9 s HEES {5t v go] A2"S FA)
Aok 1 55 A¥o) A1gE AA 5Y A 2ok
o] A|lA"FL FE9] FUHZ A]2"HL =3 3he] A&

AAE SRM, 7§ AHE 2 A o7



4 EBNETEE WmYGE FL1E FLH 20067 25

JF 5 RY RUE Al MHER

Fig. 5 Hydraulic unit system setup
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Fig. 8 Control value of the flow rate and oil pressure
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