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1. INTRODUCTION
Composite materials are a heterogeneous system 
that consist of  a matrix (polymers, ceramics or 
metals) in which are distributed high-strength 
or high-modulus fibers or particles. Dispersion-
strengthened polymeric composite materials are 
a structure consisting of  a matrix in which are 
uniformly distributed the finely-divided particles. 
Disperse filler particles are introduced into the 
matrix by special technological methods. In this 
case, the particles should not actively interact 
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with the matrix and should not dissolve in the 
matrix until the melting point is reached. The 
matrix perceives the main load in these materials, 
in which the reinforcing phase of  the filler 
creates a structure that hinders the movement of  
dislocations. Dispersion-strengthened polymeric 
composite materials are, as a rule, isotropic.

Strength and hardness of  the composite 
material depends on the properties of  the filler, 
but the matrix influence to the properties of  
composite materials. For example, the thermal 
conductivity and electrical conductivity of  
the composite material strongly depend on 
the conductivity of  the matrix. The matrix 
serves as an adhesive that connects the filler 
particles to the material and gives the product 
the desired shape. The effect of  the filler 
particles in the matrix is consist to change the 
mechanical and electrophysical properties: an 
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increase in the tensile modulus, an increase 
in tensile strength, an increase in resistance 
to impact load, a decrease in strain relaxation 
and thermal expansion, an increase in electric 
conductivity, an increase in permittivity and 
magnetic permeability. Herewith the total cost 
of  the material is reduced, because the cost of  
the polymer is more than the cost of  the filler.

A significant increase in strength at the micro 
level is determined by statistical factors. The 
probability that a sample of  material contains a 
sufficiently large defect, which can cause brittle 
failure, falls with a decrease in the sample. Also, 
the defect does not increase and does not affect 
on other fibers if  few fibers were destroyed in 
matrix. In presence of  bonding material the 
defect of  the single fiber is not critical because 
the stress is distributed between other fibers.

The presence of  spherical particles of  
filler in elastomeric material lead to better 
tensile modulus. The tensile modulus of  filled 
elastomeric material ECM refers to the tensile 
modulus of  unfilled elastomeric material E as:
ECM = E(1 + 2.5f + 14.1f2),       (1)
where f – is volume concentration of  the 
dispersion phase [1].

In the area of  polymeric materials science the 
great attention is paid to the issue of  search new 
functional fillers. Based thereon we can obtain 
polymer composite materials, then have unique 
characteristics, including controlled properties.

Perspective filler for composite materials is 
magnetite – is ore mineral, pervasive in nature, 
ferro-ferrite with chemical formula Fe3O4 and 
spinel structure.

Magnetite has unique electrophysical and 
magnetic characteristics. In present significant 
amount of  polymer composite materials 
based on magnetite have been developed. In 
literature the large amount papers published 
extensively, in which shows the results of  
investigation of  structure and properties 
of  same materials, also, possible areas of  
application of  this materials were proposed 
in this papers. Magnetite sheets with thikness 

200...300 nm were obtained and inverstigated 
by autors of  this paper [2], it can be used in 
quality of  perspective material in spentronic. 
Based on results of  investigation converse 
magnetostrictive effect for composite material 
which consist of  synthetic isoprene rubber 
and magnetite in this paper [3] conclusion 
about possible of  application this materials 
in quality of  dynamic absorber and vibration 
isolator had been made. In biomedical magnetic 
polymeric microspheres magnetite has been 
actively applied [4-6]. Polymeric composites 
based on polystyrene matrix and magnetite 
can be used in quality sorbtion material [7, 8]. 
In this paper [9] the results of  investigation 
of  electrophysical, magnetic and microwave 
absorption properties of  materials, which 
consist of  thermoplastic natural rubber filled 
nanosized magnetite particles, were described. 
This materials, according to the author, can 
be used in areas such as radio technology and 
electronic engineering.

Thus, polymer composite materials, 
which consist magnetite as active functional 
component, can be successfully used in many 
areas of  technique. Herewith elastomeric 
materials filled of  natural magnetite were not 
unvestigated complitely. Therefore, the main 
purpose of  this work was to obtain elastomeric 
composite materials based on butadiene-
styrene rubber SKS-30 ARK and magnetite 
and to study the effect of  the filler on the 
technological, elastic-strength, electrophysical 
and microwave characteristics of  the obtained 
materials.

2. MATERIALS, TECHNOLOGIES, 
RESEARCH METHODS
In this work, butadiene-styrene rubber SBR-
1500 (GOST 15627-79 for a similar SKS-30 
ARK) was used as a matrix, and magnetite 
– Fe3O4, iron-ore concentrate with a mass 
fraction of  iron more than 69.5% (see Table 1), 
technical specifications 0712-030-001186803-99 
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(Joint-stock company «Lebedinskii ore mining 
and processing enterprise»), as a filler.

Particle size distribution of  iron-ore 
concentrate powder were determined with a 
laser diffractometer Analysette 22 MicroTec 
Plus. Differential and cumulative grading 
curve of  particles distribution of  iron-ore 
concentrate powder is shows on Fig. 1. It can 
be seen that particles distribution is unimodal 
particle size range between 0.1 to 100 μm. 
The maximum distribution corresponds to a 
particle size of  about 20 μm. As can be seen 
from the integral curve, 90% of  the iron-ore 
concentrate particles are smaller than 40 μm.

Fig. 2 shows the diffraction pattern of  iron-
ore concentrate powder, which was shoted using  
diffractometer HZG-4 (Ni-filter) with CuKα = 
1.54051 Å on a diffracted beam in a step-by-step 
mode with a pulse-recruitment time of  10 s and 
a step size of  0.02° in the 2Θ range 2…80°.

Qualitative analysis of  the diffractogram 
was conducted using the PDF-2 and COD 
databases. Based on this it can be said that the 
concentrate of  iron ore is magnetite (diffraction 
reflections at 2Θ ~36°, ~57°, ~63°), in which 

silicon oxide is present as the impurity phase 
(an amorphous halo is observed in angle range 
2Θ ~16°-26° and diffraction reflections at 2Θ 
~27°, ~41°, characteristic for quartz [10]) in an 
amount of  about 5-6% (the content of  silicon 
oxide, determined by semi-quantitative analysis 
of  diffraction pattern using the software Match, 
the content of  silicon oxide in the concentrate, 
according to data provided by «Lebedinskii ore 
mining and processing enterprise», 2.79% – see 
Table 1).

The cubic lattice parameter, calculated from 
the most intense reflections, is a = 8.39113 
(0.00289). The average crystallite size, calculated 
from the Scherrer formula, is D ≈ 230 Å.

Magnetite belongs to the family of  ferrites 
(spinel). The cubic crystal lattice of  spinel 
is formed by oxygen anions O2, with which 
Fe3+ and Fe2+ cations are connected. In this 
case, iron cations can be surrounded by four 
anions O2- (tetrahedron) and six anions O2- 
(octahedron). Accordingly, magnetite has a 
crystal structure of  reversed spinel: (Fe3+) 
[Fe2+ Fe3+]O4. In the first part of  the structure 
– (Fe3+) there are cations only with valence +3, 
and in the second part – [Fe2+ Fe3+] cations 
are twice as large and they have valence of  
both 2+ and 3+.

Unlike ferromagnets, magnetite has a high 
resistivity value, a lower saturation induction 
value, and a more complex temperature 
dependence of  induction. Magnetite is a 

Table 1.
Chemical composition of  iron-ore concentrate [11].

Content, mass fraction, %
Feggen Fe2O3 FeO SiO2 Al2O3 MgO CaO Na2O K2O TiO2 S P Losses

70.1 66.86 29.28 2.79 0.14 0.21 0.09 0.05 0.03 0.03 0.05 0.01 0.27

Fig. 1. Differential and cumulative grading curve of  particles 
distribution of  iron-ore concentrate powder.

Fig. 2. Diffraction pattern of  iron-ore concentrate: 1 – phase 
Fe3O4; 2 – phase SiO2.
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semiconductor, the specific electrical conductivity 
of  monocrystalline magnetite is maximum 
at room temperature (250 Ohm−1·cm−1), it 
decreases rapidly with decreasing temperature, 
reaching a value of  about 50 Ohm−1·cm−1 at 
the temperature of  the Vervey transition (phase 
transition from cubic to low – temperature 
monoclinic structure existing below TV = 120-
125 K).

Ferromagnetism in metals is formed between 
contacting atoms. In magnetite, magnetoactive 
cations are far from each other, because they 
are separated by oxygen anions that do not have 
a magnetic moment, and the direct exchange 
interaction between the cations is very weak or 
absent (indirect exchange).

Due to the high electrical resistivity, 
magnetite has low eddy current losses. 
Saturation induction is approximately 20-25% 
of  iron saturation induction.

Investigated samples were obtained in 
four stages. Rubber masterbatch, that consist 
from butadiene-styrene rubber and magnetite 
in ratio 1:3, were prepared in laboratory 
mill, tentatively. The remaining components 
included in the composition (Table 2) were 
mixed with the masterbatch in a laboratory 
rubber mixer for 6 minutes at a temperature 
of  T = 60°C. The finished mixtures were 
processed on laboratory mill.

Purpose of  the components of  the curing 
system, which given in Table 2, is as follows:
• Technical stearic acid, C17H35COOH (GOST 

6484-96) – vulcanization activator, plasticizer, 
disperser;

• Zinc oxide, ZnO (GOST 202-84) – 
vulcanization activator;

• Sulfar, S (GOST 127.4-93) – vulcanizing 
agent;

• Altax, 2,2'-Dibenzothiazoldisulphide, 
C14H8N2S4 (GOST 7087-75) – vulcanizing 
agent and vulcanization accelerator;

• Magnetite, Fe3O4 (Technical Specifications 
0712-030-001186803-99) – functional filler 
for increase the electrical conductivity, 
dielectric permittivity and dielectric loss 
angle tangent, to give magnetic properties 
for composites.
Prepared mixtures with magnetite content 

C = 0...300 weight parts (w.p.) were cured in 
hydraulic press during that time shown in Table 
2 at a temperature of  T = 160°C. As a result, 
smooth elastic plates with a thickness of  1 mm 
were obtained.

In this work were investigated concentration 
dependencies of  following parameters: tensile 
strength, breaking elongation, volume resistivity, 
dielectric permittivity and dielectric loss angle 
tangent on some frequencies, reflection loss, 
transmission coefficient and loss coefficient in 
the frequencies range 25.86…35.7 GHz.

Stress-strain properties of  materials were 
determined by universal testing system Instron 
3365. Tentatively, samples for testing were cut 
from plates with millimeter thickness by cutting 
die with work sector width equal 5 mm, and work 
sector length equal 35 mm. Sample thickness were 
determined at three points by micrometer, and 
average value were calculated. Stretching of  the 
samples were conducted at a tensile testing grip 
speed of  500 mm/min. Tensile strength σр, MPa 
and breaking elongation εр,% were calculated 
from the test results [12]:
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where Pb – is force, which is a cause of  sample 
breaking, N; d – is mean of  sample thickness, 
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Table 2.
Rubber-stock formula for composites based on SCS-

30 ARC with magnetite filler.
     Samples
Comp.

Component concentration, w.p.
RM.1 RM.2 RM.3 RM.4 RM.5 RM.6 RM.7

SCS-30 АRC 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Stearic acid 1.5 1.5 1.5 1.5 1.5 1.5 1.5

ZnO 5.0 5.0 5.0 5.0 5.0 5.0 5.0

S 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Altax 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Magnetite 0.0 10.0 30.0 50.0 100.0 200.0 300.0
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before measurement, m; b0 – is sample width, 
before measurement, m; lb – is length between 
marks at breaking moment of  sample, mm; 
l0 – is lengh between marks of  sample, before 
measurement, mm.

Volume resistivity ( Vρ , Ω·m) of  samples 
plates were determined by high resistance meter 
Agilent 4339B with resistivity cell 16008B. 
Clamping device of  cell provides a tight contact 
between electrode and sample surface. The 
value of  sample resistivity were measured after 
storage during that 6 minutes at voltage equal 
100 V. Sample thickness were determined at six 
points by micrometer, and average value were 
calculated. Calculation of  Vρ  were made with 
formula:

,V
R S

L
ρ ⋅

=  (4)

where R – is measured sample resistivity, Ω; S 
– is surface area of  electrods, m2; L – is sample 
thickness, m.

Dielectric parameters were determined by 
precision LCR Meter Agilent E4980A with 
dielectric test fixture 16451B. The value of  
gap between electrodes had been determined 
by built-in micrometer. The determination 
technique of  relative dielectric permittivity ε 
is based on depend dielectric permittivity of  
material between electrodes upon capacity of  
parallel-plate capacitor [13]. The amount of  ε is 
calculated with formula:

0 0

( )
,x pC C dC d

S S
εε

ε ε
− ⋅⋅

= =
⋅ ⋅

 (5)

where Cx – is measured capacity, F; Cp – is 
correction, which consist of  the amount parasitic 
and lateral capacitance of  measuring capacitor, 
F; d – is value of  gap between electrodes, sample 
thickness, m; ε0 – is dielectrical constant equal 
8.854·10−12 F/m; S – is area of  electrodes of  
parallel-plate capacitor, m2.

The dielectric loss angle tangent tgδε of  
investigation composites were calculated with 
formula:

,
( )

x
x

x p

Ctg tg
C Cεδ δ= ⋅

−
 (6)

where tgδx – is measured value of  dielectric loss 
angle tangent of  measuring capacitor.

A series of  studies of  microwave absorption 
properties of  investigation materials has been 
conducted. Investigation of  reflection loss R 
(dB) and transmission coefficient T (dB) in the 
frequencies range of  25.86 to 37.5 GHz were 
determined by vector network analyzer Anritsu 
MS4644A with guided-wave measurement cell. 
Calculation of  reflection, transmission and losses 
coefficient has been produced with formula 
(Fig. 3):

, , 1 ,refltrans loss

init init init

PP PT R L T R
P P P

= = = = − −  (7)

where Pinit – is initial wattage of  EMI, W; Ptrans 
– is transmission wattage of  EMI, W; Prefl – is 
reflection EMI wattage, W; Ploss – is losses of  
EMI wattage in material, W.

Magnetic properties of  obtained composites 
were investigation by magnetometer. 
Magnetization curves of  samples upon magnetic 
field strength 5 kOe were plotted by automatic 
vibromagnitometer EG&G PAR-155. Discs 
with a diameter of  about five millimeters and 
thickness of  about one millimeter have been 
cut from composite plates. Discs was glued to 
holder by glue BF-2.

Interesting from the point of  view of  practical 
applications is the possibility to control the 
reflection coefficient from magnetoelastomeric 
composite using a magnetic field. Such 
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Fig. 3. Scheme of  interaction of  samples with EMI.
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measurements were performed according to the 
scheme shown in Fig. 4.

The sample was placed in a short-circuited 
section of  the waveguide path with a cross 
section of  7.2×3.4 mm (operating frequency band 
25.86...37.5 GHz, the main wave type TM01). 
The magnetic field of  0.4 T has been created 
by two permanent magnets of  high-coercive 
NdFeB alloy. The amplitude and phase of  the 
scattering matrix coefficient S11 (back reflection 
to the generator) at different directions of  the 
magnetic field vector were measured using a 
vector analyzer Anritsu MS-4644A.

3. RESULTS AND DISCUSSION
Most important parameter to achieve strengthen 
effect of  materials is interfacial area between 
rubber matrix and filler particles. Interfacial area 
of  rubber/filler depends on particle size and filler 
concentration. Key parameter for definition of  
gain rate rubber is amount of  physical-chemical 
bonds between rubber matrix and filler particles.

The stress-strain measurements results for 
materials based on butadiene-styrene rubber and 
magnetite have been illustrated in Fig. 5.

Measurements on extension at tension 
showed that increase of  filler concentration 
result to increase elasticity modulus at extension 
and decrease of  extension elongation. This 
improvement of  stress-strain properties is due 
to mobility limiting of  polymeric chain in rubber 
(resulted from distribution of  filler particles and 
interaction with them).

Tensile strength is characterized by 
persistence to expansion of  cracks in rubber. 
Addition of  filler particles significantly increase 
tensile strength of  elastomeric composites. 
Tensile strength for such materials is due to 
structure of  elastomeric composites, strong 
interface interactions between filler particles and 
rubber matrix, also to ability to skid of  aggregates 
during extension. In this case physical barriers is 
forming in the way of  expansion of  cracks and 
crack growing energy is decrease.

Composites have not only greater strength, 
but also greater hardness in comparison with 
unfilled materials. Increase of  hardness is due 
to equal distribution of  filler particles, which 
increase degree of  interface interactions between 
filler particles and rubber matrix.

Strength is increasing to certain maximum, 
which depended of  composition components 
nature, with growing of  specific surface of  high-
dispersity filler. In case of  product with small 
thickness and difficult configuration preference is 
given to high-dispersity fillers (powders), because 
they are easy distributed in matrix, thereat saving 
iternal distribution during forming. Application 
of  high-dispersity fillers decrease possibility of  
destruction, delamination of  product during the 
next mechanical processing.

Solid impurities in extended sample are 
decreasing stress in the contact area between 
matrix and filler. For example, in spherical 
particles stress exceeds in one and a half  stress 
in matrix bulk, in other words filler perceives the 
main part of  stress. The influence of  the filler 
increases, when particles have an ellipsoidal form 
and have been directed to axis of  deformation.

NANOSYSTEMSARAM A. KHACHATUROV, ALEXANDER S. FIONOV, VLADIMIR 
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Fig. 5. Dependence of  stress-strain properties of  elastomeric composites 
on the filler content: a) tensile strength; b) breaking elongation.

                    a                                         b

Fig. 4. The scheme of  inclusion of  the sample in the measuring 
microwave path with an external magnetic field.
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Generally strength of  composite material 
is determined by intermolecular Van der Waals 
interactions and by bonding force of  main 
chain of  macromolecule in polymer matrix. 
When macromolecules is undirected (low-
filled composites), bounds is located at large 
angles to direction of  applied stress. In this 
case macromolecule have a sufficient flexibility. 
Destruction of  composite material in the direction 
of  stress for the most part is carried out from 
separation of  links and segments of  macromolecule 
at them sliding relative to one another, results from 
mobility and different length of  macromolecule 
chains. In case when filler increases strength of  
polymer composite, the amount of  cross-links in 
the polymer network and the amount of  bonds 
between nearest filler particles are increased. 
Breaking of  this three-dimensional hard structure is 
carried out predominantly from breaking of  bonds 
in main polymer chain. Polymer composites like 
other construction materials are destructed is due 
to progressing of  initial defects. It should be noted 
that fact of  filling leads to difficult technological 
defects in composite, which include cracks and 
pores, which is formed during production. These 
defects are formed as a result of  collateral action 
by adding the filler in polymer matrix, this action 
causes the concentrating of  stress on aggregates 
of  particles and is a potentional reason of  starting 
of  distruction. Distribution of  initial cracks in the 
bulk of  polymer composite and them geometry 
of  growing are depending of  strengths relation 
and relation of  thermal-expansion coefficients of  
matrix and filler. In this case, hemispherical cracks 
around filler particles, which later transition in matrix 
or cracks passing through matrix and particles 
(the most dangerous for product) are appearing. 
However filler particles plays a role not only initiator 
of  cracks in composite. Individual particles able to 
brake and stop growing of  cracks at small growing 
velocity of  them. Such cracks, when they meets 
with particle, break adhesion bonds on the surface 
of  contact between particle and matrix. Thus, the 
front of  crack extends over and local stresses are 
redeployed in the area of  matrix near interface. 

As a result, the strain energy at the front of  crack 
decreases and growing of  the crack is stopped [14].

Thus, with increasing of  filler concentration 
the strength characteristics σb and εb increases 
to a maximum at concentration С = 200 w.p. 
Tensile strength slightly decreases at further 
increasing of  magnetite contentration. The 
value of  breaking elongation εb at concentration 
C = 300 w.p. is comparable to the value of  
this parameter for unfilled vulcanizates. That 
means, that in investigated range of  magnetite 
contentration composite saves satisfactory 
stress-strein properties.

The value of  electrophysical parameters of  
elastomeric composites also changes at increasing 
of  magnetite concentration C: volume resistivity 
decreases (Fig. 6), dielectric permittivity ε and 
dielectric loss angle tangent tgδ increases (Fig. 7).

The figure shows that the dependence of  
the permittivity and the dielectric loss tangent 
at values C = 200...300 w.p. at frequencies of  1 
kHz and 1 MHz are different. This effect may 
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Fig. 6. Dependence of  the volume resistivity Vρ  of  elastomeric 
composites on magnetite concentration.

                    a                                       b
Fig. 7. Dependence of  the ε (a) and tgδ (b) increases of  elastomeric 
composites on magnetite concentration at different working 

frequencies: 1) 1 KHz; 2) 1 MHz.
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be related to wide distribution of  filler particles 
on sizes which is related to aggregation of  filler 
particles in clusters, as well as with a change in 
the nature of  polarization and the mechanism of  
conductivity of  the composite with increasing 
frequency. The conductivity of  magnetite at 
a temperature above the temperature of  the 
Vervey transition is explained by the presence 
of  a variable valence and has a frequency 
dependence. In turn, the value of  the electrical 
conductivity of  polycrystalline magnetite, 
depending on the presence of  cracks and their 
orientation may differ hundreds of  times.

The results of  measurement of  reflection 
R, transmission T and loss L coefficients in 
dependence of  magnetite concentration C is 
shown on Fig. 8. Loss coefficient L increases 
at growing of  magnetite concentration C that is 
due to increasing loss by electrical conductivity. 
The best shielding characteristics (minimum 
of  transmistion coefficient and maximum 
of  reflection coefficient) are observed in 
concentration range C = 100...200 w.p.

On the amplitude-frequency characteristic of  
the reflection coefficient of  the sample measured 
in the configuration Fig. 4, there is an interference 
peak, the position f and the intensity A of  which 
at different direction of the external magnetic field, as 
well as in its absence, are presented in the Table 3.

The application of  an external magnetic 
field changes the magnetic susceptibility of  a 
magnetically soft composites in the direction 

of  the magnetic field, which should affect 
the nature of  the interaction with polarized 
electromagnetic radiation. The obtained results 
show the anisotropy of  the reflection coefficient 
of  magnetoelastics from the direction of  the 
external magnetic field. Reduction of  the 
magnetic susceptibility of  the medium with the 
application of  an external field should lead to a 
decrease in the reflectance of  the sample and to 
an increase in the transmittance. The reflection 
from the sample increases with a horizontally 
applied magnetic field, since the vector of  the 
magnetic field of  the wave in the waveguide is 
also directed horizontally. This effect can also be 
used in multilayer structures [16].

Magnetization curves for composites are 
shown on Fig. 9. The absence of  hysteresis on 
magnetization curves for composites makes it 
possible to classify the investigated materials to 
class low-coercivity materials. The saturation 
magnetization σS in this materials is achieved in 
magnetic fields 4 kOe and increases at growing 
of  magnetite concentration. The similar results 
were obtained in a paper [15] for polyethylene/
nikel ferrite nanocomposites.
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Fig. 9. Magnetization curves for composites at different magnetite 
concentration C: 1 - 50 weight parts, 2 - 100 weight parts, 3 - 200 
weight parts, 4 - 300 weight parts. 5 - level of  specific saturation 

magnetization for pure magnetite [17].

Table 3.
Influence of external magnetic field on reflection 

coefficient.
f, GHz A, dB

Without external field 36.4 –13.5±0.5
Horizontal field 36.4 –9.7±0.5
Vertical field 36.4 –14.8±0.5

Fig. 8. Dependence of  the transmission T (squares), the loss L 
(triangles) and the reflection R (circles) coefficients on the magnetite 

concentration C.
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4. CONCLUSION
Thus, elastomeric composite materials based 
on butadiene-styrene matrix and magnetite are 
obtained. For them is shown, that:
• At increasing of  magnetite concentration 

in butadiene-styrene rubber strength of  
vulcanizates increases reaching maximum 
at concentration 200 weight parts. Breaking 
elongation is changing similarly;

• The value of  magnetite concentration 
at which is seen significant change of  
electrophysical parameters and also change 
of  reflection and absorption coefficients is 
100 weight parts;

• With increase of  magnetite concentration the 
value of  e and tgd grows (at frequensence 1 
MHz from 2.5 to 12 and from 0.02 to 0.13 
consequently) and volume resistivity decrease 
(from 1013 to 107 Ω·m);

• With increase of  magnetite concentration 
saturation magnetization grows (for 
composites σS = 27...55, that comparable 
with σS = 92 for pure magnetite);

• There is an anisotropy of  the reflection 
coefficient of  magnetically elastomeric 
composite materials from the direction of  
the external magnetic field.
Elastomeric composites based on butadiene-

styrene matrix and magnetite have the next 
advantages: flexibility, adaptability to manufacture, 
cost-efficiency, well stress-strain properties. This 
materials can be used as a screens reflecting EMR, 
microwave absorption materials, antistatic materials, 
magnetorheological materials, including materials 
with controlled parameters. For improving of  
characteristics are recomended: choose a optimal 
dispersability of  magnetite, master a technique of  
producing magnetostructural materials, correct a 
rubber-stock formula.

A promising direction in materials science 
is the synthesis of  elastomeric nanocomposites 
based on nanophase fillers with different 
physical properties that can be effectively used 
not only as electrodynamic media, but also in 
acoustoelectronic devices [18, 19, 20]
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