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A Study on the Flow and Control Characteristics
of Magneticfluid in Actuator
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ABSTRACT

The aim of the study is to provide fundamental informations for the development of
magneticfluid actuator. To achieve the aim, the force and dynamic characteristics of
magneticfluid are investigated by experiment for the various of tube diameter, height and
position of magneticfluid column in magneticfield according to supplied voltage of solenoid
coil, wave form and frequency.

From this study, actuating force of magneticfluid is generated by magneticfield. The
magnitude of force increases as the intensity of magneticfield becomes strong and the center of
magneticfield becomes lower than the center of magneticfluid column. And the force of
magneticfluid relates to the volume of magneticfluid more than the height and diameter. The
response delay time decreases as the height of magneticfluid column becomes longer and the
center of magneticfield becomes lower than the center of magneticfluid column, But, the
approaching time increases as supplied vollage becomes higher and the center of magneticfield
becomes higher than the center of magneticfluid column. The frequency generating maximum
force is 1Hz and the critical frequency is about 4Hz

Fa7]|&4o] | Magneticfluid (/4] #A). Response delay time (2% X A]7h),
Critical frequency (YA F37)
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Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Intensity of magneticfield
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Table 1

Specification of experimental equipments
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Instrument specification
manufactures,
model TEERR T REH
power Korea
function outpul voltage 0~50V
genprator
output curreni 0~10A
frequency 0—99.911z
3090, Kotronix
(rauss model
Korea
meter
range 0.03~30kGs
BC5, CAS
model
load ccll Korca
combined error 0.03% R.O.
rodel CI-6000A, CAS
Korea
voltage acting
vn load cell bC 10V, 300mA
A/D resolving power 1/200,000
indicator
iA/D . S0times/sec
converting velocity
. N fewer than
mpul noise +0.3 1 Vipp
mpul Impedance more Lhan 10M2
9350AL, LeCroy
modcl
US.A
frequerfgh band 500MHz
oscilloscope i
max. sampling 4GS/s, 4VIpt
memory SMwords
storage mode floppy diskettc
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Table 2 Physical properties of HC-50

specification

color black and brown

specific gravity (25°C) 1.390.02
dynamic viscosity (Pa - s, 25C) 0.0025
surface tension (N/m, 257T) 0.027

saturated magnelization (X107 1) 475*30

bailing point (T, 760mmllg) 150250
flashing point (T) 30~60

allowable iemperature (T) -20~120

magnetite (43.0)
kerogene (45.3)

solute (wt%)
base-liquid (wi%)
surfactant (wi%)

oleic acid (11.7)
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