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highly elastic deformations over a wide temperat
elastomeric composite materials is one of the i

The specified requirements were e 2 emated testing machine in
various modes. TheJgiaarams o ar and nonlinear characteristics of

ties of the created composite elastomers representing magnetoactive
onstrated in various research works [1-7].

agnetoactive materials belong to the class of composite materials capable of
under the action of magnetic fields. New magnetoactive materials under
evelopment require comprehensive research on their physical properties to understand and
and their applications in possible and various industries. The fundamental methods of
research on the mechanical properties of all materials include testing them for various
methods, methods and types of their loading. A new magnetoelastic material under
development must undergo a number of tests, including tensile mechanical tests. It is quite
important to have an accurate analysis of the effect of the magnitudes of different tensile
and fracture loads of a given magneto-active elastomer material under study. Measured and
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recorded tensile and contraction (compression) forces of magnetically active materials,
depending on the magnitudes of the resulting deformations, are necessary for use in further
development of this material in industrial products under the force effects of magnetic
fields on them. The dependences obtained during the tests can be used to determine the
magnitudes of deformations of magnetoactive elastomers when the tested material is
subjected to magnetic fields. The tested specimen of magnetically active composite, as
before, is made on the basis of elastomeric matrix SIEL (PDMS) with isotropic fil
carbonyl iron particles of 2-5 pm in size with the concentration of 80% wt [8].

2 Machine and method for variable tensile load tests

A universal electromechanical testing machine MES-L-0.5 (Melite

for tensile testing of specimens. The maximum permissible measu idf 'stresses, are
up to 0.5 kN. The specified tensile and tear stresses of this m he
measured tensile stresses in the specimen were measured at i 0 Hz.

The specimen was clamped at the ends using clamps or i htening,
eccentrically positioned cams. The design of the clamp and C allowed to securely
clamp the material under test regardless of the appli
The test specimen was subjected to increasing te
mm/min.

In the tensile tests, a strain gauge recorded |
resulting forces in the specimen until the specim

alues as a function of the
ing the measurement data

tested. this series of tests, the specimen had the following
een the grips in the tensile testing machine was 130 mm, the
mm, and the thickness of the specimen was 5 mm.
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Fig. 1. (a, b, i i in different tensile modes: a — initial setup time; b — moment
of maximum de i

rties in tension are poorly studied.
diagram of tensile stresses in MPa in the specimen depending on the
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re as a function of strain values up to fracture

linear and no
is stretched,

easured variable tensile modulus. When this specimen
e measured stresses is located in the range up to (60-
tching. In the linear range, the stresses increase from 0.02 MPa
100% tensile range, the tensile stresses increase nonlinearly
0.1 MPa. In the tensile range of the specimen from 100% to 117%, there
in stresses from 0.1 to 0.19 MPa. Specimen fracture occurred at 0.19
) and elongation of the specimen at 117%.

a diagram of the hysteresis loop in tension with a line of unloading (at
e same specimen with a cross section of 25 mm x 4 mm, length of 130
istance of 80 mm between the grips of the extensometer probes.
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Fig. 3. Hysteresis loop diagram in tension - the specimen.

Tests of magnetically active material
S i re practically not carried out. Figure 3 shows
the diagram of stretching i nge from zero values to 110%, at maximum
values of 0.14 MPa. 1t €8 ediGtechtha tching was performed at values close to the
fracture point at corresp 9°0.19 MPa. There is no residual irreversible
deformation of i contraction - full unloading to zero values. The tensile -
contraction st
area. The diagram in Figure 3 shows the full recovery of
is removed is close to the maximum values of tensile stresses,
sticity of the tested material. The insignificant area of the

the initial tensile moment. In the nonlinear location ranges from 75% to 110%
of specimen strain, a gradual decrease to zero values of strain shear delay is observed.
Figure 4 shows the hysteresis loop diagram for the repeated tension - compression of
specimen.

MPa
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Fig. 4. Incomplete hysteresis loop diagram u‘% aen under repeated cyclic loading.

In Figure 4, the tests selected the optigh af building an incomplete hysteresis loop, i.e.,
with unloading from 110% tafS09%6 Skrain folowed by similar loading up to 110%. Repeated
cyclic loading showed 3 3 ety of the specimen dimensions, with tensile
strengths close to the mé ¢'values.

s recorded and shown here show the relatively small
pical energy into heat through internal friction of the tested
aterial. Under the possible influence of sufficiently large
up to 110% of its initial length, the tested magnetically
s the possibility to exhibit shock-absorbing properties and the

near and nonlinear stress characteristics of the material on the testing machine
during the tensile process up to specimen fracture. The linear stress characteristics of the
ted material are located in the range of 60% - 65% of the specimen strain. Specimen
ture was recorded at tensile stress values of 0.19 MPa at 117% strain of the specimen.
In the range of specimen deformation from 65% to 117% there is an increase in nonlinear
characteristics of stress variation from 0.05 MPa to 0.19 MPa, i.e., 3.8 times.

Analysis of the location of the constructed hysteresis loops in the range of deformations
up to 110%, close to the critical value, showed high elasticity, absence of residual
deformations under various modes of testing, up to the rupture of the material.
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