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ABSTRACT

In this study, new shock absorbing system was proposed using silica gel particles according to the nano-technology. For the design
and real application of the proposed damper, an experimental investigations are carried out using colloidal damper, which is statically
loaded. The porous matrix is composed from silica gel(labyrinth architecture), coated by organo-silicones substances, in order to
achieve a hydrophobic surface. Water is considered as associated lyophobic liquid. Reversible colloidal damper static test rig and the
measuring technique of the static hysteresis were described. Influence of the water volume and particle diameters upon the reversible
colloidal damper hysteresis was investigated. Also, influence of the relaxation time on the hysteresis of the damper was investigated.
As a result, the proposed new shock absorbing damper is proved as an effective one, which can be replaced for the conventional
hydraulic damper.
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Fig. 1. Construction of hydraulic damper and colloidal damper.
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(a) Porous silica gel (5-100 nm)

“Bottle”, r;=0.1-10 pm
Air

Grain, r,= 0.25-25 um

“Neck”, r,= 1-10 um
(b) Geometry of porous matrix

Fig. 2. Structure of silica gel.
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Table 1. Characteristics of the Studied Silica Gels

Trade name of silica gel B-6C
Range of grain diameter 0.5-6.0 um
Grain mean diameter 2.0-2.5 ym
Real density 2.1 g/ml
Apparent density 0.18-0.20 g/ml
Range of pore diameter on the grain surface 5-15 nm
Specific surface area 550-600 mZ/g
Pore volume 1.2-1.3 ml/g
Molecule used for hydrophobic coating Cl18
Bonding density, N [groups/nmz] 1.8

(c) Electro-magnetic scanning

Fig. 3. Photo of silica gel balls with central-cavity architecture.
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Fig. 4. Structure and hydrophobic coating of silica gel particles.
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Fig. 5. Mechanism of colloidal dissipation.
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Table 2. Characteristics of the Studied Porous Materials

Silica gel
Material T™S OoDS

Sylosphere BU

Symbol S1 S2 S3
C1504

Trade name DBA45 C1504 0020MT
Architecture Labyrinth
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Table 3. Results of the Labyrinth Type Porous Materials

Material Silica gel
Symbol S1 S2 S3
Emax.Cl [J] 20 35 34
Enarc 0.41 0.35 0.50
Emax,Cl
nmax,Cl [%] 97 91 76
Nax.cm %] 81 80 54
DPaxe [MP3] 16.5 60 60
60 Silica gel 33
M-4 g;T-20C
15t Hysteresis
£ 4
2 41 MPa
QU
e
é 31 MPa J
¢ 20}
& 21 MPa 60 MPa
06 3 6 9 12
Stroke, S [mm]
(a) First hysteresis
60 Silica gel $3 —
M-4 g;T-20C
m*st Hysteresis (m-25)
M | ]
=3 41 MPa
Q
@
3 31 MPa 60 MPa
¢ 20} 1
a
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O0 3 6 9 12

Stroke, S [mm]
(b) mth hysteresis

Fig. 9. Influence of pressure on the hysteresis, for Labyrinth
architecture-silica gel S3.
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Fig. 11. Influence of the relaxation time on the hysteresis-silica

gel S3.
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