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Abstract

Studies of three types of climatic effects on carbon fiber specimens were
carried out: the effects of lowemperatures, periodic moisture saturation
freezing and prolonged stay in a marine climate.

Keywords

carbon fiber reinforced plastic, climate impact, strength, durability,
fatigue, inelasticity
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ON THE ISSUE OF TAKING INTO ACCOUNT ELECTRETENESS
DURING CLIMATIC AND MYCOLOGICAL TESTS OF POLYMER
MATERIALS

A.B. LapteV, Doctor of Technical Sciences
laptev@bk.ru

WjHjttOd dzsj] cEtsfizHOtfMlse j dzdetsj Lk dzd s Otedzts j
dz@lzﬂdmﬁ]dzcj H 59 O Isdjdd 9k Ii21s Oo d Oyd tsdadzer = a3
1 OydsdzOdz! dese s dMmidzj Hse Olsj dz' MSsEts Yj dzlsH
(1RA ¢cskttyOlste MSIdr20 [d) dififdsigQsaz@s,e t smfpdw

'Federal State Unitary Enterprise A-Russian ScientifiResearch Institute
of Avi ati omf MMdateiromdlseResearch Center
( NRC ¢ Kur c h aWViAM), Moscavi Rudsiat e e

¢ dedets s Oyd w

] HEBC&OH] w©OmMMdslktjd  otL Bty dshlsd t
Mlss2Ssmisd §osdddjcd = ®&OjtedOdss & Mls
1 5C OL Odzets, ylsts Hd!ldjSltedujmMSdj §sddds
S5B &ZOH Ols B Colsttes? - 1 iy jstoy Glezs fiylse Ok W I
fMlsOkdyjMSses | &sGkidij Miso O,L dzOydlsj dz dat
SftjHjdvsls Micshmsedshls! OHMSEBEJEESs Ols!
BOlsjtcdOdses SddkdujMSd] ojhjimlsa®, cOLT
CdzjlsCd BOCI ted?2.

sdz¢ yjord (OufstOB Yydvw, Bty soted yHJ dd g,
Mo s2Mmise O, HHadBSE?2 OBV H, MisOt]jddd, 1 «
Abstract

The report considers the possibilities of preliminary assessment of the
resistance of polymer materials to aging and-t@amage. It is shown that
dielectric polymer materials can have some electretendissy contain static
electricity charges, which lagly determine the ability to adsorb chemicals,
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gases, mechanical particles and bacterial cells on the surface of polymer
materials.

Keywords: adsorption, biedamage, dielectric properties, polymer, static
charge, aging, electret
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Abstract

The analysis of the systestructural approach to assessment and methods
for improving of the reliability and lifetime of complex engineering systems on
the base of multilevel and multiscale modeling of the processes of accumulation
of damage and fracture of materials and members in extreme environmental
conditions, including low temperatures, permafrost, static and dynamic
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mechanical loads, aggressiveveanments, limited maintenance and repair, is
given.

Keywords

systemstructural approach, complex engineering system, reliability,
service life, multilevel modeling, extreme environment
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CLIMATIC RESISTANCE OF POLYSULFIDE AND SILOXANE
SEALANTS
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valevine@viam.ru

WjH]jtOd dztsj] GtsfizH Otefilse j dzdetsj Lk dzd Is Otedzts j
dZzOkz qdgthdzj H s Ols j dzt T d 2 ddmisdiskzls Qo dOy

1 Oy (d tsdzOdid) etk s ists o Ols j dzt MEBEets yj delste® ¢ s kzten
(1RA ¢skteyOlstse MLldrR2p [d) dffrpshgfSlseizds,e { syfyd W
'Federal State Unitary Enterprise A-Russian Scientifi®esearch Institute

of Avi ati omf MMdateiromdlséeResearch Center
( NRC ¢ Kur c h awiaM), MoscosviRudsiat e e

¢ dzdzetsls Oyd w

ltcjHMIsOoadzj dzr 1+ CMf jteddsj dalsOdz! dzr | tjL Iz
Cdzd 3OIsduygj ME dn dmtfr IsOdzd 2 O d Oyd ts dzdz" |
f sdzd i dzts Soff agg als'd oz W dn B3Ol j-lod Odztsp [ BO
| Il RsuaRA089 vd -2IM.A Rfr]u’rls(Ddzq’W ftctseo j H ] dz
Emdzseo dwrn o dzOy detsets Istetsf duyd MEsets € dzd B3OIs
Fd3sj toj dgdets sy f dzsds C dzd dzgOIsj | j dzj dzH y d € O.
1 dzOMls d y dztdf fiteldsofy dzt=finy Is dmf sdz! L s Odgr tej L zc
dgdmyfr sOdzed?2 o bkEfmzsedwa [tMCor , AdtstedH' ,

sdz¢ yjory MmMdztsoe O:

GJtod3d sitEm[ydztsmls I &zOMmilsd ydetsmlis+ Iso Jj
Hyd MstezSCydw, CdddkoOlsdyj mMis] MsOtcjdedj, Mt

Abstract

Experimental results of loagerm full-scale climatic tests of aviation
polysulfide and polysiloxane sealing materials of VITHE, VGM-L,
VIKSINT U-20-99 and VGF2M grades are presented. The tests were carried
out in open conditions in the humid tropicdimate of Wanning (Hainan Island,
China) and in the moderately warm climate of Gelendzhik. To analyze the
reasons for the decrease in elasticity and strength, the results of similar tests in
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the conditions of Moscow, Florida, Arizona, and the Vietnames@ds were
used.

Keywords:

sealersstrength, elasticity, hardness, vulcanization, degradation, climatic
aging, solar radiation
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THE STUuDY OF THE INFLUENCE OF MICROMYCETES
CONTAMINATES OF MODERATE AND MODERATELY WARM
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Abstract

Four types of paint coating samples were tested for fungal resistance
according to method 3 of GOST 9.049 using 11 strains of micromycetes isolated
from materials in Moscow and Gelendzhik. A change in the decorative
properties of the enamelwas noted after 3 months of active growth of
micromycetes on the surface of the samples; no changes in the protective
properties, including corrosion damage, were noted. It has been shown that the
color change of coatings V&9 and EP140 with red pigmenis higher than for
coatings of similar enamels with gray pigment. The greatest effect on changes in
the color of paintwork coatings was noted for strains of Acremonium sp.
viam193, Aspergillus niger viam195 and Penicillium citrinum viam142; greatest
effed on gloss change Acremonium sp. viam193, Arthrinium phaeospermum
viam139, Penicillium rugulosum viam144, Aspergillus niger viam195.

Keywords:
biodeterioration, fungal resistance, paint and varnish coatings,
microbiological resistance, microorganisms ldningi, polymer materials.
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CORROSION RESISTANCE OF FUNCTIONAL POWDER MATERIALS
CONTAINING REM OBTAINED BY QUENCHING FROM A LIQUID
STATE ACCORDING TO THE TECHNOLOGY OF SPRAYING THE MELT
WITH AN INERT GAS STREAM
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Abstract

Materials with a high content of REM (FeNd i B; alloys containing
intermetallides of théaNis type). Method of preparation, functional properties,
corrosion resistance.
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Abstract

Using the Sea of Azov as an example, based on the results ofsadigl
experiment, factors affecting materials in the estuarine zone are described.
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Abstract

Aluminum alloys are susceptible to galvanic corrosion when connected to
various metallic materials, first of all, stainless steels. Current national galvanic
corrosion mitigation standards in Russia only contain information about
connections thaare allowed or not recommended depending on the application
environment. The testing of galvanic couples provide the most reliable method
to access the desirability of coupling or the efficiency of the protection systems
employed. The main drawback of sutgsts is their length and large samples
guantity. Electrochemical tests may be employed for the rapid assessment of
galvanic corrosion possibility and influencing factors.

Keywords:

galvanic corrosion, modelling, corrosion testing, electrochemistry
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REDUCING THE CLIMATE IMPACT OF INDUSTRIAL FLUTE GASES
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Abstract

A method has been developed for the utilization of flue gases containing
CO,, SO, NO,, water vapor and heat using the process of photosynthesis of
microalgae of the genushlorella.

Keywords:

decarbonization, carbon dioxide, climate, greenhouse effect, microalgae
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STUDY OF POLYETHYLENE SURFACE EXPOSED TO UV RADIATION
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Abstract

This paperpresents the results of a study of changes on the surface of
polyethylene caused by exposure to ultraviolet (UV) radiation. The purpose of
the study is to evaluate the effect of UV radiation on the structure and properties
of the polyethylene surface. Expeaents were carried out with different periods
of exposure to UV radiation on polyethylene samples and subsequent analysis of
the results.

Keywords:

infrared spectroscopy, polyethylene, ultraviolet radiation, contact angle,
electron microscopy
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INVESTIGATION OF NATURAL WEATHERING OF POLYMER
COATINGS BY DYNAMICAL MECHANICAL ANALYSIS
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Abstract

The possibility of dynamical mechanical analysis applicationstadying the
weathering resistance of organic coatings, used for the protection of metal and
composite constructions, is shown. The transition from glass state to high
elasticity state for the multilayer polymer coatings is expressed by the multiple
relaxation maximums of a loss modulus as a function of temperature. The results
of dynamical mechanical analysis are shown for the glass fiber reinforced plastic
VPS48/7781 coated by a multilayer coating, composed o69Euoropolymer

top coat and E®215 epxy base coat. The coated samples were subjected to
three years of natural weathering in seven different environments.

Keywords:

dynamic mechanical analysis, loss modulus, fluoropolymer coating, epoxy
coating, glass fiber reinforced plastic, glass tramsittemperature, natural
weatheringlHtransition
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Abstract

In the present study, the effect of elastomer ratios in solbtsed
mixtures on the formation of théhase structure and properties of compositions
based on butyl rubber, chlorobutyl rubber, and ethy@ogylenediene rubber
was investigated. This work determined the influence of the elastomer ratios in
uncured blends and their impact on the patternzhake structure formation in
multicomponent polymer systems, alterations in molecular mobility, and their
influence on ozone resistance. Attenuated total refleci&ioceier transform
infrared spectroscopy was employed to analyze the chemical structtine of
polymer surfaces. The influence of blend ratio (mass percentage ratios of 100/0,
80/20, 60/40, 50/50, 40/60, 80/20, and 0/100) on the phase structure and surface
ozone oxidation was studied.

Keywords:
rubber blends, ethylen@ropylenediene rubber, butyl rubber, green
strength, ozone aging resistance, AFRIR spectroscopy
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Abstract

The effect of weather conditions on the moisture cdraéa4 grades of
aviation fiberglass and carbon fiber reinforced plastics was studied when
samples were exposed on open stands in a moderately warm climate. On the
time dependences of the mass, local minima were found corresponding to the
summer months, wing which moisture desorption from the volume of the
samples dominates. In the winter months, the mass increases. These seasonal
changes in mass are superimposed by diurnal jumps due to dews and rains, and
mass drops caused by desorption of moisture rutige influence of solar
heating. The influence of reinforcing fillers, chemical structure and
nanomodification of polymeric binders, application of a protective paint and
varnish coating, on the moisture content and the average value of the jumps of
the gudied materials is considered.

Keywords

GFRP, CFRP, climatic aging, moisture content, seasonality, sorption,
paint coating, nanomodifier.
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MICROFOULING AS A FACTOR OF BIODEGRADATION OF
ANTIFOULING COATINGS OF DIFFERENT COMPOSITION
L.L. Smirnovd, A.A. Koshkarov
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Abstract

Some methodological approaches for marine bench tests of antifouling
coatings and sampling of thesurface layer to study the features of its
biodegradation by physiechemical methods are given.
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antifouling coatings, microfouling, heterotrophic bacterigsgectroscopy
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Abstract

The study examines the results of a study of the corrosion resistance of
aircraft aluminum alloys exposed to the environment for two years. The
experiment was carried out in the coastal atmosphere of the moderately warm
climate of Gelendzhik and the tropiaclimate of the city of Wanning on Hainan
Island, China. The corrosive aggressiveness of the Gelendzhik atmosphere is
comparable to the corrosive aggressiveness of a tropical station. The resulting
corrosion lesions do not affect the tensile strengthfamdity of the materials
studied, but reduce the relative uniform elongation of some alloys.

Keywords:

aluminum alloys, corrosion, environment tests, chlorides
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Abstract

The work is devoted to experimental studies of marine fouling of
materials. Tests of samples of materials are carried out in order to evaluate the
effectiveness of polymer coatings and various typegaint coatings with
antifouling properties in the Barents Sea.
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