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The composition is produced in a 1 m3
reactor with an anchor stirrer and a reflux
condenser at a rotation speed of 1500 ¢,

In laboratory conditions, it is obtained as
follows. The required amount of epoxy resin is
heated to 60-80 °C and kept in a vacuum oven for
30-40 minutes until bubbles exit the polymer.
Gossypol resin is added with good mixing. While

mixing, 15 mass parts of the plasticizer-
dibutylphthalate (DBP) are added at 40-60 °C. A
filler is added to the mixture. We used ground
rubber powder as a filler.

The hardener polyethylene polyamine is
added before application to the metal surface. The
following Table 2 presents the properties of the
plasticizer and the hardener.

Table-2

Indicators of Plasticizer and Hardener

Name

Density at 293K, g/sm®

Glass Transition

Molecular Mass Temperature, Ts, K

DibutylPhthalate (DBP) - Plasticizer 1,05

278,0 283

Polyethylene Polyamine — Hardener

(PEPA) 1,00

90,0 -

Improving the operational properties of the
coating by controlling its structure is possible: this
is achieved by introducing an optimal
heterogeneous composition of dispersed fillers
(kaolin, talc, rubber crumb) and a plasticizer.

Ground elastic rubber crumb was added to
the composition of the modified epoxy composition
in an extruder [4,5]. This rubber crumb is based on
SKI-3 and SKMS-30 ARKM-15 rubber and was
used in car tires.

In vibration-absorbing polymeric The properties of the rubber crumb are
composite materials, various materials and presented in the following table 3.
substances are used as such fillers in a wide range.
Table-3
Properties of Rubber Powder
Name Based on Polymer Bulk Weight, Dispersity, um Fractional
g/sm3 Composition, %
Powdered Elastomer SKS-30 ARKM-15 0,43+0,1 100-500 49

Rubber powder is a waste product from
rubber-technical  production  enterprises and
positively affects the physical and mechanical
properties of the polymer binder. Under normal
conditions, rubber powder is in a highly elastic
state and plays a crucial role in the occurrence of
vitrification under internal stress and in improving
the operational properties of the modified epoxy
polymer.

The obtained results and discussion.
Adding powdered rubber to the composition of
vibration-absorbing polymer compositions has
shown to improve the viscous-elastic properties
and increase the impact resistance of the coating,
while significantly reducing the modulus of
elasticity and adhesive strength. The addition of
dispersed mineral fillers improves the physical and
mechanical properties of the vibration-absorbing
coating.

The decrease in the number of
macromolecular conformations at the interphase
layer, changes in relaxation time, glass transition
temperature Ts, and densification of molecular
arrangement proceed.

The inhibition of substance penetration
through the film, primarily, is the result of an
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increase in the rigidity of the macromolecular chain
and a decrease in the speed of relaxation processes.

As indicated by the authors [6,7], the
addition of fillers to the polymer composition leads
to a limitation in the mobility of macromolecules of
the filler particles and the border or interphase
layer.

A 3-4 mm thick vibration-absorbing
coating reduces noise by up to 15 dB. One of the
most critical stages in the formation of the coating
is the composition's curing. We used polyethylene
polyamine (PEPA) as the hardener. A thin lock-
paint coating creates a spread-woven structure
during the film formation process on the substrate.
The transition of the film-former to a three-
dimensional state involves not only the progression
of polycondensation or polymerization reactions
but also an increase in polarization without an
increase in the degree of polymerization, due to the
transition resembling that in a polymer chain.

Table 4 shows the vibration absorption and
physical-mechanical properties of the coating
modified with ED-20 and gossypol resin and filled
with rubber powder.
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Table-4
The vibration absorption and physical-mechanical properties of the coating modified with ED-20 and gossypol
resin (GS) and filled with rubber powder (RP) are as follows

Properties ED-20 ED-20+ GR + RP
Logarithmic decrement, & 0,086 0,100
Dynamic flexibility module, E', MPa 4000 3820
Loss modulus "E", MPa 344 390
Glass Transition Temperature, Ts, K 390 380
Density p, g/sm? 1,26 1,25
Adhesion strength oa, MPa 36,0 40,0
Impact strength gug, N.m 1,11 1,22
Characteristics of vibration-damping polymeric
materials, 8- "E", Mﬁiag id 344 380
Conclusion. Thus, modifying the ED-20 and noise absorption decreases by up to 15 dB
brand epoxy resin with gossypol resin, a waste when the filler content is 30-40 mass parts and the
product from oil-fat enterprises, and adding coating thickness is 3-4 mm.
rubber powder as a filler not only improves its This shows that adding rubber powder to
physical-mechanical properties but also enhances the polymer limits the rotation of the filler
its vibration-absorbing properties. The impact particles around it and leads to the formation of an
resistance increases from 1.11 Nm to 1.22 Nm, interphase layer.
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Kanur cy3znap. MaiinHaco3/IMK, TeOpaHHUIIHU FOTHUII, KOMIIO3UIMOH IOJUMEp KoIuiama, (hU3MK-
MEXaHUK Xoccaap, TYIIUPyBUMIAP, SOKCH]T CMOJIACH, XOCCA.

Makoaga MalMHACO3IUK y9yH TEOPaHUIIHN IOTYBYM KOMITO3UIIMOH MOJIMMEP MaTepyall Ba YHUHT
acocuJia KoIUIaMa OJIMII MacajlacM Kypcatu® Oepwiran. bornoBun cudatuna unmianwiaérran /] -20
MapKaJdd »SIOKCHJ CMOJIACMHHM WIUIA0 YHKAPWUII YWUKWHAWCH OYNraH TOCCHUIION cMojacu OwiaH
Moau(UKaNUsIANl Ba yHTa TYpPJIH XM HHTPEIUCHTIAPHUHT KYIIWIHAIIN TEOPaHWIIHU IOTYBYM KOIIama
OJIUIII UMKOHUHM OepraH. ABTOMOOHJICO3JIMK YUyH SIpaTHJIraH KOIUIAMaHWHT (DPMU3UK-MEXaHHK XOccallapura
yHIra KYIIWIAETTaH TYJIAUPYBUMJIAPHUHI TabCUPH YpraHwiraH. TaHjaHran TYJNIWpPYBUMIIApIaH pPE3UHA
KYKYHUHHHT KOIUTaMara KYIIMJIWIIA Ha ¢akaT KOIUIAMaHWHT (U3UK-MEXaHHK XOCCallapura TabCHpP
KypcaTtaau, 0ajdku TyBYIIHH 15 nb ra kamaiumura onu0 Kenap dKaH.

KaroueBble ciaoBa. MamuHOCTpOSHHE, BHUOPOIMOIJIONICHHE, KOMIIO3MIIMOHHOE TOJMMEPHOE
MOKPBITHE, (PU3UKO-MEXaHUUECKUE CBOVCTBA, HAMTOJHUTEIH, ITOKCUIHAS CMOJIa, CBOMCTRA.

B crathe mokazaH BOIPOC TMONYYEHHUS BUOPOIIOTIIONIAFOIIETO KOMIIO3UIIMOHHOTO MaTepuaia U
TIOKPBITHIA HAa €r0 OCHOBE. Monudukaius dSMOKCHAHON cMOobl Mapku D/[-20 ucmoib30BaHHON B Ka4eCTBE
CBSI3YIOIIETO TOCCHIIOJIOBOM CMOJIOH, SIBISBIICHCS OTXOJOM IIPOM3BOJCTBA, W J00aBICHHEM B Hee
Pa3IUYHBIX WHIPEIUCHTOB TMPUBENIA K TMOJYYCHHUIO BUOPOMOIIIOIIAIONICTO IMOKPHITHS. M3ydeHo BiusSHHE
HAIOJHUTENICH Ha (PHU3MKO-MEXaHWYECKHUE CBOWCTBA IOKPBITUH CO3JaHHBIX JJIsi aBTOMOOMIECTPOCHHS.
JoGaBieHne B TOKPBITHS PE3WHOBOTO MOPOIIKA W3 BBIOPAHHBIX HAIONHUTENEH BIHAET HE TOJBKO Ha
(hM3UKO-MEXaHUYECKHE CBOWCTBA MIOKPBITUH, HO U BHI3BIBACT CHIDKEHHE IiyMa Ha 15 nb.
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