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To achieve controllability of a colloidal damper (CD) under electromagnetic
variable fields, a water based ferrofluid was used. Control of the damping properties is obtained by
moving permanent magnets, which are placed either on the piston head, or on the external surface of the
cylinder. Nanoporous matrix is placed in the right-side, and ferrofluid is introduced in the left-side
chambers of the cylinder. During compression, ferrofluid penetrates the nanopores, producing the
dissipation effect. During extension, ferrofluid exudes from nanopores and returns in the left-side
chamber. Thus, magnetic piston assists penetration and exudation of the ferrofluid in/from nanopores.
Controllability is enhanced by moving the outer magnet. To properly select the magnets, flow
visualizations inside a transparent damper were performed, and quantity of ferrofluid displaced by
magnets was measured. From vibration tests of the trial CD, the control range of the damping performances
was clarified.




Applied magnetic field

1 a
(CD) a 0 2tan \(2a/b) 6= ten *(2a/b)
B b """"""" T b =
CD (D
Motion control Nanoporous & s15 i
Filter a2 solid matrix omT  202mT  21.6mT  21.9mT
| o
Excitation 2
o E:> o, @ i
o — 1,190 kg/m®
Inner annular Outer annular Wter-based 0.057 N/m 0.005Pa- s
magnet ag ferrofluid 185mT
(Axid field)  (Radia field)
Nanopore (radiusr) Contact angle, 9 (
External 2
pressure, mm 15nm)
( 0.02mm
15nm) 10mm
ater-based
‘ ferrofluid N35
' Capillary pressure, —2y, cos@/r 9mm 1191

( ) 1,23561230,60mm 7

1 CD
(3
CD
CD
() B 100 i=2mm{1=35mm [ t=12mm|
1,2 = R
(13 D § 102\\\
SR \&\
=
% 10° =1 mm (Broken)
c
( 2 ) 0 10 2 30 50
Distance between the magnet surface and
the test point, along the magnet axis [mm]
CD
3
(D
(4
(




Displaced ferrofluid
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Excitation frequency, f =1 Hz
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