7 S HR

o4 2022—4

<

e, o

® @'
*Sesepecet®

0

RURES 2 INDHRR

Research on Particle Assemblage Damper

= W

I

TOYOUCHI Atsushi

i3 =1

2 oR0E S ) W B A AT T iRE) & )
W HEETHY, HABICL VL RFEHOD O
FETSH. LHL, TRFNRERD Y, Zoft
FWRBIE LT, FA4NT R TIRBIRNLORER
WEN DI D B 5. KKK Y o83+ 4 )V
Db DR % B TIPSR S RS
MR BLDOTHY, INSOFEIHT 5 IRIE
D122 LTHEIFLNRTWS., KifETIE, ik
HETINSOREE R TE LR D 5,
KoL 2 b=PE vz S8 — ML
RARIR 7 2 XD ETREEB £ 01 O A R B K % B
LT B 7-ODOHE, EEEITHo 7.

AFFETH NG F N3V ) Y FHNORFEE Y
AP TCRIHT-TBY, ZOF U IORFEIC
FFZ2RELEETIE, BEHZeATF) V2%
FEOMERI OREMEZ A L, 5ROk & R

FOBEENHBRE EBE TT 2 edbhroi,

COWREOEMEINIR T HBIEMIND T L THELBIE
MDD ERNTH Y, BEENIZY) v ¥ kT
MOWYERIZE VAT TS, 72, FicmK
RMEIEET X IR RELET), AT
VAN ZBENRREN ENDb o T
WMEICK T2 RELLATIE, RFEREERER
AEELT, BEHIV) VFBLIOy FERT
EOWVEBIZE DAL TEBY, Ty FOBEEIZX
D, AT OWIEAE SIS L TIEFFRIC R > TWw
HZ EBbhot.

F72, THOIIMEBI RN L B 54Ty ERTF-58

HOYIalb—va Y BIOERICTHRIELTBY,

YIalb—a URERIIERRER L e B LU

BICELS =L, YIa2alb—Ya VidFEBRTED

TWALHRZ RS FHTETWSL I L 2R L.
H) LI 2 MR OBS T ORKTH .

Abstract

Dampers are devices which suppress vibrations
that cause harm to vehicles, buildings, and the
like. There are various types of dampers, depend-
ing upon the application. However, each type of
damper comes with its own problems. Typical ex-
amples of such problems are that in the case of oil
dampers, liquid leakage may occur, and the damp-
ing force may be dependent on temperature. Par-
ticle dampers suppress vibrations by generating
resistance force through the use of particles in
place of oil or the like. These dampers can be ex-
emplified as a possible solution to the abovemen-
tioned problems. In this study, an investigation
and examination were carried out in order to clar-
ify the generative force characteristics and force
generation factors of a separated dual chamber
single rod-type particle damper which employs a
particulate elastomer™. This type of damper holds
the possibility of solving these problems by means
of a simple structure.

With regard to the damper used in this study, a
particle chamber within the cylinder was divided
in two by a piston. It was found that when one
chamber of the damper was filled with particles,
the generative force had the characteristic of be-
ing gradually hardening with hysteresis, with
great influence exerted by elastic force in the nor-
mal direction and frictional force in the tangential
direction. The elastic force in this case was mainly
accounted for by repulsion force under compres-
sion generated by the compression of the particles,
and the frictional force was generated by sliding
friction between the cylinder and the particles.
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Furthermore, it was found that in particular, the
packing fraction and Young’s modulus, which af-
fects the material, exerted a large effect on the
maximum generative force and the hysteresis.

When both chambers were filled with particles,
contrary to the findings of single-chamber filling,
it was found that the frictional force was generat-
ed by the sliding friction between the cylinder and
rod and the particles, whereby, due to the friction
of the rod, a waveform of the generative force was
asymmetrical with respect to the origin.

These results were demonstrated by means of
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simulations of generative force and particle behav-
ior using the distinct element method, as well as
by experiments. The simulation results and the
experimental results were in good agreement with
one another both qualitatively and quantitatively,
and it was confirmed that the simulations were
able to reliably reproduce the phenomena which
occurred in the experiments.
*“Elastomer” is a generic term for a polymer hav-
ing elasticity. Rubber and the like correspond to
this term.
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