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Development of high efficient fluid power systems with electro-hydarulic pump
driven by servomotor
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A switched reluctance motor (SRM) outputs the reluctance torque without the power
of permanent magnet. A SRM is generally inferior to a permanent magnet synchronous motor in the point of
controllability, torque ripple, and noise. Therefore, industrial applications of SRM as servomotor are
limited in some special cases. On contrary, a SRM has advantages of the use in high temperature
environment with its robust structure. In recent power-saving hydraulic system, valveless power
transmission, in which the flow rate is controlled by a hydraulic pump driven by a permanent magnet
synchronous servo motor, has been conducted. In addition, a SRM has recently attracted attention as
rare-earth-free motor. In this study, the controllability of SRM has been improved compared to previously
developed SRM servo system. Furthermore, hydraulic power control using a hydraulic pump driven by the SRM
servomotor has been carried out.
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Fig.2 8/6 type SRM structure
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Fig.3 Conceptual inductance distribution between aligned
and unaligned position
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Fig.4 Operation range of hydraulic pump driven by
servomotor
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Fig.5 Half bridge switching circuit for 8/6 type SRM
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Fig.6 Bi-direction rotational speed control system of SRM
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Fig.7 Testing hydraulic closed circuit for
bi-directional flow rate control using hydraulic
servo pump driven by SRM

Table 1 Specifications of SRM and pump
Motor

Topology 4-Phase
8/6 Switched Reluctance Motor
Rated Power 490W
Rated Rotational Speed | 8000rpm
Input Voltage 24V
Pump
Type Axial Piston Pump
Displacement 1.6cm’/rev
Maximum Rotational 2000rpm (Bi-direction)
Speed
Maximum Pressure 16MPa
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Fig.8 Sinusoidal bi-direction rotational speed control of
SRM
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Fig.9 Step response of rotational speed of SRM (Up-Step)
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Fig.10 Step response of rotational speed of SRM
(Down-step)

AT TR R IC AT L, F—
— Y a— M BRE SN AR E IS
LTWAZ ENRERINZ. 72, iz,
AL T O AT v TINEORIE ZITV, [F
FEDIRBEMED MR S 7.

® SRM ERENA >~ o [ 5 [ i e il 3R

Fig.11 |2 SRM BRE)AR > 7 % IERHER I
05 1) E A U 72 JE RS SR A oR T, AR o
SRM O i J5 [A] [RIERBREh L BR 12 B\ T, £
2000rpm % R & 9° % i 5 [ [BlHRERE CI,

2000rpm £f¥TC SRM @ RV 23 kv B[R
WS D DOIREEBRLBETLLT NI &
MamoTEY, Fiz, N7 G
A HEE )Y 2000rpm Tdh D Z & 26, SRM 28
+5372 VO BRAETE, N7 0B RMERE
ALYy E T — T a VAT AT

-=-Measured Flow Rate

Flow Rate[L/min]

s Target Flow Rate

TIME(s]

Fig.11 Sinusoidal bi-direction flow rate control of
hydraulic servo pump driven by SRM
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