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STRAIN-DEFORMATIONS IN SANDSTONE SiO2, NANOCOMPOSITES

A. P. Onanko?, L. V. Kuzmych?, Y. A. Onanko?, M. V. Yatsiuk?, G. V. Voropai?,
S. A. Kuzmych?, O. P. Dmytrenko!, M. P. Kulish!, A. P. Naumenko?, T. M.
Pinchuk-Rugal!, A. G. Rugal?, P. P. IP’in?

Taras Shevchenko National University of Kyiv, 01601, Kyiv, Volodymyrs’ka str., 64/13
?Institute of Water Problems and Land Reclamation NAASU, 03022, Kyiv, Vasylkivska str., 37

The development of the process of accumulating mechanical damage due to irreversible bulk
deformation, which depends on the stress state, can be positive (dilatancy) or negative
(compaction), leading to the destruction of rocks. Strain-deformations in sandstone SiOo,
functionalized nanocomposites of polyamide, polyethylene, polyvinylchloride and multiwalled
carbon nanotubes (MWCNTS) is represented. The correlation between the crystalline and
amorphous components of polymer macromolecules interacting with rigid MWCNTSs influences on
elastic and anelastic characteristics of the nanocomposites.

Keywords: sandstone, rocks, strain, deformations, nanocomposites.

HAINPYTI'U-JE®OPMAILIIL Y IICKOBUKY SiO;, HAHOKOMITIO3UTAX

A. II. Onanxkol, JI. B. Kysemuu?, 0. A. Onanko?, M. B. lmox?, I'. B. Bopomnaii?,
C. A. Kysomuy?, O. I1. iImutpenxo’, M. IL. Kyaim!, A. I1. Haymenko!, T. M.
Minuyk-Pyraas!, O. I'. Pyraas!, I1. II. Lipin’

'Kuiscoknit Harionansuuit Yuisepcutet imeni Tapaca Illesuenka, 01601, m. Kuis, By
Bononumupcerka, 64/13
’Inctutyt Bomuux Ipo6nem i Meniopanii HAAHY, 03022, m. Kuis, Byn. Bacunbkiscbka, 37

Po3BuTOoK mpollecy HAKOMUYEHHS MEXAHIYHHMX TOMIKO/KEHb BHACIIIOK HE3BOPOTHOI 00'eMHOI
nedopmartii, SKUH 3a1€KUTh Bl HAPY>KEHOT'O CTaHy, MO)Ke OyTH MO3UTHUBHUM (JMiIaTaHcisd) abo
HEraTuBHUM (YIIUIbHEHHS), IO NPU3BOAWUTH 10 pYHHYBaHHS Tipchkux mnopia. IlpeacrasieHo
Hanpyru-gedopmanii 'y mickoBuky SiOz, (QyHKIIOHaNi30BaHUX HAHOKOMIIO3UTaX 3 TMOJiaMify,
NOJIETUIICHY, TOJIBIHIIXJIOPHAY Ta 0araToCTiHHMX ByrieneBux HaHoTpyOok (BIIBHT).
CriBBiTHOIIIEHHS MK KPUCTAJIIYHUMHU Ta aMOPPHUMU KOMIIOHEHTaMH MOJIIMEPHUX MaKpOMOJIEKY,
o B3aeMmoAitoTh 13 kopcTkuMu BIIIBHT, BmnuBae Ha mpykHI Ta HENpYy)KHI XapaKTEPUCTHUKU
HaHOKOMIIO3HUTIB.

Knrouoei cnoea: nickoBUK, T1pcbKi NOPOIM, HANpyra, Aedopmallii, HAHOKOMITO3UTH.

Experimental methods
Samples sandstone SiO,, nanocomposites were cut [1,2,6]. Finishing was
performed with diamond paste with a grain size de = 14/20 pm. The four-component
piezoelectric vibrator at a frequency of f = 118 kHz, and the electrostatic method of
bending resonance oscillations at a frequency of f =~ 1 kHz with deformation & = 10

41
«CYYACHI MPOB/TEMM TIPHMYOI TEO/ON TA TEQEKO/IOrIi» 17 — 18 nucmonada 2025 p.



=~ 10%.

Results and discussion

SN\
/A

i
x
o &5
"
Il

T
0.8

[
s
X / \
MM/W/ X
AN SN
/«/4//4/ o X

AN SUN S A e R e

T
0.6

/

!
i
\
\

)
Y
K &&&\\4\\\

T

T
0.4

—
—

| e | .
e o e B o o e s
| NN PP I
R G R S S S S PR
T S rrrrmesttee

SiOz.

> N S = PR ol

R NN R

i//////:\\\\\\i
R ////:\\\

in SiOy.

T T
-0.6 -0.4

T
-o.8

0.2

42

-0.2

0.1% and internal friction (IF) T-_l

~
~

AE

ED
The distribution diagrams of polarization vectors P of quasilongitudinal V|,

“fast” quasitransversal V1, velocity, of “slow” quasitransversal V1, velocity in SiO,

in vacuum P = 10 Pa were used [3-5]. The measuring error relative change of elastic
shows in Fig. 1, Fig. 2, in Fig. 3 respectively.

modulus

Fig. 1. The distribution diagrams of polarization vectors P of quasilongitudinal V| velocity in
Fig. 2. The distribution diagrams of polarization vectors P of “fast” quasitransversal V1, velocity
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Fig. 3. The distribution diagrams of polarization vectors P of “slow” quasitransversal V1, velocity
in SiOy.

The stereoprojection of polarization angle - deviation of the vector of elastic
displacements U from the direction of wave normal 1 0, = (U,1) SiO, (isolines - in
degrees) is represented in Fig. 4.
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Fig. 4. The stereoprojection of polarization angle - deviation of the vector of elastic displacements U
from the direction of wave normal 0, = (ﬁ,ﬁ'} SiO2 (isolines - in degrees).

The stereoprojection of differential coefficient of elastic anisotropy Aq4 of SiO;
(isolines - in %) is presented in Fig. 5.
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Fig. 5. The stereoprojection of differential coefficient of elastic anisotropy Aq of SiO; (isolines - in
%).
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Conclusions

1. The analysis of elastic anisotropy parameters Agq, A, of sandstone SiO,
showed that the rhombic approximation provided the maximum harmonization of the
calculated and the experimental data and the efficiency of using the invariant-
polarization method to solve the acoustic texture analysis problems.

2. The polarization angle — the deflection of elastic displacements vector U
from wave normal direction T @z = (U, @) and differential coefficient of elastic

anisotropy Ag, elastic anisotropy integral coefficient FH are the most universal

characteristics of anisotropy and testify about anisotropic deformation ¢ in sandstone
SiOs.

3. For the capture of external geological data thermogeoprobe contains
devices for the selection of geological rocks and their express-analysis.
Thermogeoprobe can be used for getting of deep minerals, underground penetration,
deep geophysical secret service, gasket the tunnel, which can penetrate on no-bottoms
in Earth rocks, by mealting of rocks by means of heat, which is generated.

4, The work of such analyzers must be built on use of chemical reagents,
on characteristic property of mountain rock, which mealting. In case of secret service
of deep sensors must be adjusted on concrete descriptions of oil, gas CH,, coal and
also on concomitant them elements. Methods of transmitting information and control
signals to the superdeep thermogeoprobe and vice versa are selected depending on
the conditions of its operation - with or without preservation of the wellbore.
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