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Abstract⎯The development of composites based on thermosetting resins with improved vibration and noise
absorption is considered. Mathematical and topological models are proposed to describe the influence of the
composition on the vibration and noise absorption and elastic properties of the composites. The composition
of filled epoxy, polyester, and polyurethane vibration-absorbing composites is optimized in terms of their
loading, dynamic, and economic characteristics.
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For manufacturing today, we need new compos-
ites, including those with special properties [1–18].

The periodic vibrations and noise that arise in cut-
ting impair product quality, as well as working condi-
tions (noise levels above 70 dBA). Therefore, it is
important to develop materials capable of vibration
and noise absorption for use in machine tools [2].

In the construction industry, noise levels are effec-
tively reduced by using parts or coatings with open
porosity (hydroconcrete, Antivibrit paste). Because of
their unsatisfactory combination of vibration and
noise absorption, strength, and deformability, such
materials are not widely used in construction and
manufacturing. However, composites with the
required properties may be obtained by appropriate
selection of thermosetting resin, modifiers, and fillers
and by optimization of the composite structure [2].

The classical theory of vibrationally insulating sus-
pensions employs a standard formula from elasticity
theory for a vibrational machine with a single degree of
freedom [3]

 (1)

where α is the damping factor;  is the amplitude of
the force on the transmitting structure; F0 is the ampli-
tude of the external force (a constant); Q is the Q-fac-
tor; Q′−1 is the loss factor (inversely proportional to the
Q-factor, with a value less than 0.1); γ = р/ω; ω is the
frequency of the perturbing forces from the vibration
source; and р is the eigenfrequency of the composite.

It follows from Eq. (1) that a vibration-damping
composite with α < 1 may only be used when .
The intervals obtained are limiting values in the devel-
opment of mathematical models for optimization of
the structure and properties of the sound-absorbing
composites with effective resistance to vibrational
loads.

We investigate epoxy and polyester composite. The
matrix materials employed are as follows: ED-20
epoxy resin (State Standard GOST 10587–84); dibu-
tyl phthalate (State Standard GOST 8728–88); poly-
ethylene polyamine (Technical Specifications
TU 2413-357-00203447–99; 540-М888 polyester
resin; Peroxide 1 (a solution of methyl ethyl ketone
peroxide in dimethyl phthalate); a simple polyester
(Sarel А-04); and polyisocyanate (Sarel B-04). The
fillers in the composites are as follows: diabase (ρf =
2900 kg/m3, Ssp =  m2/kg); casting waste (ρf =
3100 kg/m3, Ssp = 250 m2/kg); Aerosil А300 (Ssp =
300 m2/kg); and claydite (ρf = 2650 kg/m3, Ssp =

( )
( )

( ) ( )
−

−

γ+
α = =

γ− γ +

+ γ
=

− γ + γ

2

2
0

2220
2

22 1

2 22 2 1

1
'

1

1 '
,

1 '

F Q
F

Q

Q

Q

0'F

γ > 2

250


