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Development of a Hydraulic Power Package
Enclosed with an Electric Motor

%4g3 - of

Y. H. Park, C. D. Lee and J.

0

= - 0|xA

=

Lee

Key Words : Vane Pump(#l?] HZ), One-body Type(d# &), Oil Cooling Type(s49¥42])), Overall
Efficiency( &8), Shaft-input Torque(¥ & & E3)

Abstract : In this study, a new design of an one-body type of an unbalanced-fixed- displacement
type vane pump combined with an induction type electric motor was suggested. By the application
of the new design scheme, it was possible to reduce the number of parts of the pump system and
to cut down the volume of power package than that of already-used products. The case in this
study enabled efficient heat transfer and electricity insulation of hydraulic fluid. Thus oil moves
through the inside of the package for cooling and returns to the reservoir. Because of this design, it
was difficult to measure the shaft-input torque. Therefore the package overall efficiency in the paper
was evaluated with a ratio of hydraulic power and electric power.
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Fig. 1 Schematic of pumping mechanism
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Table 1 Specification of vane pump

Dimesions Nomen. Value
radius of rotor Ry | 20 [mm]
height of vane h 7.7 [mm]
width of vane b 25.0 [mm]
thickness of vane t 2.0 [mm]
number of vanes z 13 [ea]
inside radius of cam ring R 23.0 [mm]
eccentricity e 25 [mm]
revoultion n 1720 [rpm]
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Table 2 Specification of drive-motor

Properties Specification
rated voltage 220 [Vac]
rated current 568 [A]
rated speed 1720 [rpm] at 60 [Hz]
rated 1.5 [kW]
output| max. 28 [kW]
motor locked 8.2 [kW]
no. of poles 4
power factor 87.71 (%]
slip 8.22 [%]
torque 8.624 [N - m]
insulation resist | min. 500 [M£2]

ES AubHQ 3MFE ZEHE WZE L9 F4
g fstd Fx HEEEY 3% oo ¥
g7l(fan)& HAF WA Fxojth ¥ HA A
= Fig. 29} Zo] 9ReA ¥ztg 2do] Z¥E o
FE CBIY FANTNE FERE FHY WHE
AL Al wet 258 ol B3 des
A Fxot. AFHIL £FI}AA WHses F



gE - o|FE - o]F”

W FrE F2 2gA7] AR Al F2
AHgEE WA o2A, AERe FEE M7 Hd
A3 AFH7F REHZREH F5E 92 AA BG4
&+ goke oA HIHUAG. 2HE €2 F
T3 AERE P HE2 dx8 HErE §
&o Wzte & A H7)(reservoin &2 A} +F
2 Hof it

flow of hydraulic fluid

vane pump

electric motor

Fig. 2 Schematic of cooling mechanism
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Table 3 Specification of the developed hydraulic
power package

Properties Specification
dimension D207 < L340 [mm]
weight 28 [kgi)
sound noise 64 [dB] at unloading

max. flow 0.0255 [m’/min]
vane | rated flow 0.02 [m%min] at 4.9[MPa)
pump | drain flow 0.012 [m*/min)

pressure 3.43~5.88 [MPa]

rated voltage 220 [Vac]

rated current 568 [A]

rated speed 1720 [rpm] at 60 [Hz]

rated | 1.5 [kW]

output |[max. | 2.8 [kW]
motor locked | 8.2 [kW]

no. of poles 4

power factor 87.71 (%]

slip 822 [%]

torque 8624 [N - m]

insulation resist | min. 500 [M Q2]

Photo. 1 The developed hydraulic power package
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Fig. 4 Schematic of the experimental apparatus

Table 4 Components of experimental apparatus

Instruments Specifications
gauge 0~14.7 [MPa), SKON
pressure transducer |0~19.6 [MPa), Valcom
. max 10 [V], auto-
strain amp balancing Kyowa
a flow meter | LTES0, Webster
ow
indicator FT8003, Webster
proximity PR08-2DN, Autonics
tachometer switch
indicator F4C-P, Autonics
2FRM6B71-B0/25,
load valve Uchida-Rexroth
. DB10-1-40/350,
relief valve Uchida-Rexroth
data computer | intel 486DX2
acqusition
system A/D board | ACL812PG, ADClone
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Fig. 5 Schematic of revolution pick-up
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