=

(= <] FFAE3A
Korean Journal of Materials Research

Vol. 13, No. 3 (2003)

AT Bde APzl BE e AE F4EAY dux
A% 58 B4 0B A7
299" aga
S ]
*QAA i &hnL

Characteristics of Energy Dissipation in Vibration Absorbing
Nano-Damper According to the Architecture of Silica Particle

Byung Young Moon' and Heung Seob Kim*

Dongseo University
*Inje University

(20033 19 259 Hk,

2003 3¢

3d HFFHE WS

ABSTRACT This study shows an experimental investigation of a reversible nano colloidal damper, which is
statically loaded. The porous matrix is composed from silica gel (labyrinth or central-cavity 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
are described. Influence of the pore and particle diameters, particle architecture and length of the grafted
molecule upon the reversible colloidal damper hysteresis is investigated, for distinctive types and mixtures of
porous matrices. Variation of the reversible colloidal damper dissipated energy and efficiency with temperature,
pressure, is illustrated. As a result, he proposed nano damper is effective one, which can be replaced the

conventional damper.
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Fig. 1. Construction of hydraulic damper and colloidal damper.
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(b) Geometry of the 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 um
Real density 2.1 g/mi
Apparent density 0.18-0.20 g/ml
Range of pore diameter on the grain 5.15 nm

surface

550-600 m*/g
1.2-1.3 mi/g
Molecule used for hydrophobic coating C18

Specific surface area

Pore volume

Bonding density, N[groups/nm’] 1.8
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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. Architecture of the porous matrix.
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Fig. 6. Colloid damper static test rig.

Hoh F2EQa ofahd, 247] saEo] §~200 mmssY
xS 9A £x gl toE WA E FRolr 7
A7} ehdx] 4k AlolZe F 249 (isothermahE &
gty 28y daEe] dAEnE g3 E 99 &
3ol whe} whpo

g dA 2 dFE Holid Aelre Exol
£ 2719 MZI Ak Abolgo]l & o AMel(Quasi-
adiabatic)”} €t} & Aol APl F2E g &
T dde] sk sith zizbe] ERolz 717
of A Aol Aol \S), 747 gy
el g ), 28 Ay g 2EME FH e
olFd A4 dolele SHAL, o W 18 Fel
WHEAX|(FFT Analyzer - Fast Fourier Transform Analyzer)
o 71& €t

p=p(8) 6}



148 219

Manual Pump

—‘)i Thermocouple |
y
- Displacement A
Amplifier Sensor Digital

Colloidal
Damper

v

High-pressure
Gauge Nl

Thermometer

FFT Analyzer

Fig. 7. Measurement equipment.

Table 2. Characteristics of the studied porous materials.
Silica gel
Material T™MS ODS
Sylosphere BU God-ball

Symbol S1 S2 S3 S8 S9
Trade name 1;:];2245 C1504 0020MT B-6C B-25C
Architecture Labyrinth Central-cavity
S;ﬁi‘:sle cl 18 cis8 Ci18 Ci8
(2a)mean[nm] 12.8 8.9 7.0 8.7 8.7
(22)meanptm] 4 4 20 25 13
Bonding

dens. 2.10 2.10 2.23 220 220
[group/nm’]
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Table 3. Results of the studied porous materials.

Material Silica gel
Symbol S1 S2 S3 S8 S9
Bt 1 20 35 34 41 43
Epaccn/Emaxct 041 0.35 0.50 0.25 0.35
Nmaxc1 [%] 97 91 76 87 86
Nmax.cm (%] 81 80 54 64 63
P, [MPa] 16.5 60 60 60 60
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