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THE DEVELOPMENT OF ANTI-CORROSION HETEROCOMPOSITE COATINGS FOR MACHINE PARTS BY LISING
LOCAL RAW MATERIALS
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Andijan state university

Annotatsiya.

Komponentlarning mexanik aralashmasidan yuqori energiyali purkash texnologiyasi bo vicha kompozit materiallarni hosil qilish
mexanizmlari o'rganilgan. Ushbu texnologiya polimer, metall, mineral komponentlarning har xil kombinatsiyasi bilan bir qatlamli
yoki ko'p qatlamli kompozit materiallarni, shu jumladan mashina qismlari va mexanizmlarida ko'p qatlamli qoplamalarni
shakllantirish imkonini beradi. Bu mahalliy xomashyo va ularni ishlab chiqarish va mahsulotga qayta ishlashda resurs tejovchi
texnologiyalardan foydalanish asosida kompozitsion materiallarning zamonaviy yuqori texnologiyali kompozitsiyalarini ishlab
chigish imkonini beradi.

Kalit so'zlar:

Geterokompozit polimer materiallari (TKIIM), g'adirlik, shisha o'tish harorati, plastifikator, to’ldirgich, epoksid kompozitsiya.

AHHOTauMA.

”CC/IE',QDBHHZ’] MexXaHH3MbI ¢0pMHpoBHHI/IH KOMIO3HIJHOHHbBIX MAaTepHa/JIOB 110 TeXHOJIOTHH BbICOKOIHEPreTHYeCKOro
DacrbI/IeHHA MeXaHHYeCKOH CMeCH KOMIOHEHTOB. TaKkasd TEeXHOJIOrHA I103BOJIAET (OPMHPOBATh OFHOCAOHHBIE HIH
MHOTrOC/IOHHBIE KOMIO3HLHOHHBIE MAaTEPHAJIBI C Pa3JTHYHBIM COY€TAHHEM I[IOJHMEDHBIX, META/IHIECKHX, MHHEDA/IbHBIX
KOMIIOHEHTOB, B T. 4. MHOIOC/IOHHBIE IIOKPBITHA HA AeTa/IAX MalIHH H MEXaHH3MOB. 3ro HD3ED/IHTpZ3[7360T8Tb COBpeMeHHbIe
BbICOKOTEXHOJIOTHYHbIe COCTABbl KOMIIO3HI[HOHHbBIX MATEPHAJ/IOB HA OCHOBE C HCII0JI30BAHHEeM MEeCTHbBIX CbIPbEBbIX PeCypCcOoB H
pecypcocbeperaroijre TeXHOJIOTHH HX MPOH3BOACTBA H NEPEPAOOTKH B H3J€JIHA.

KnioueBble cnosa:

lerepokoMIo3HTHBIE MOJAHMEPHBIe MaTepHaabl (['KIIM), 1mepoxoBaTocTs, TeMiiepaTypa CTEKAOBaHHA, MJIACTHPHKATOD,
HAaIoJIHHTEIB, SOKCHAHAA KOMIIOHIHA.

Abstract.

The mechanisms of the formation of composite materials by the technology of high-energy sputtering of a mechanical mixture of
components are investigated. This technology makes it possible to form single-layer or muliti-layer composite materials with

various combinations of polymer, metal, mineral components, including multilayer coatings on machine parts and mechanisms.

This will make it possible to develop modern high-tech compositions of composite materials based on using local raw materials
and resource-saving technologies for their production and processing into products.

Keywords:

Heterocomposite polymer materials (HCPM), roughness, glass transition temperature, plasticizer, filler, epoxy composition.

Introduction. Nowadays, silicate-containing modifiers and mineral particles subjected to
functional modification are widely used in modern composite materials science. At the same
time, it is necessary to carry out systemic studies of physicochemical mechanisms, their
influence on the structure and properties of matrices, both in the process of obtaining PCMs
and in creating products from them. Of particular interest are the studies of the formation
mechanisms of composite materials using the technology of high-energy sputtering of a
mechanical mixture of components. This technology makes it possible to form single-layer or
multi-layer composite materials with various combinations of polymer, metal, mineral
components, including multilayer coatings on machine parts and mechanisms. Thermophysical
processes in the coolant medium, which determine the kinetics of heating, melting of
components, thermolysis, thermooxidative destruction, and the formation of a homogeneous
composite layer on a solid substrate, require a systematic study. This will allow developing
modern high-tech compositions of composite materials based on various combinations of
components and resource-saving technologies for their production and processing into
products[1-4].

Research methods. The protective ability of anticorrosive compositions was assessed by
comparing the densities of corrosion currents obtained during the polarization of the investigated
electrode recommended in the work[2].
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Compositions (Nel, Ne2, Ne3, Ne4 of Table 1) applied to metal plates were investigated as an
anticorrosive coating. It was found that the most promising is composition No. 4, the proof of which
was the comparison of the protective ability of the films, which was carried out in accordance with
GOST-380-71 on metal plates made of steel grade St-3 (width 70 mm, length 150 mm, thickness 0.8-
0.9 mm) under the same conditions and methods of maintaining the test modes.

Table 1
The compositions of use for corrosion tests.

Composition Ne1 Composition Ne2 Composition Ne3 Composition N24
According to the 3/1-20 -100 wt.h.; 3/1-20 -100 wt.h.; 3/1-20 -100 wt.h;
technological JABb®+I'C-20 wt.h; JAb®+I'C-20 wt.h; JABb®+I'C-20 wt.h;
regulations of | II3IIA-10 wt.h; [12I1A-10 wt.h,; [1DITA-10 wt.h;
production AKC-30-30 wt.h. AKF-78-30 wt.h. AKT-10-30 wt.h.

To conduct a comparative analysis, we carried out comparative experiments (Table 2).

When comparing the obtained values with a standard film produced according to the
technological regulations of production, it was revealed that:

- anticorrosive coating of composition No. 4 is not inferior in its performance to the standard
film according to GOST.

- significant reserves and low cost of raw materials - determine the economic efficiency of
production when using composite materials.

The results of experimental studies and their discussion.

Tables 2, 3 show the anticorrosive properties of composite polymer materials in different
environments and in tables 4-6 the effect of polarization resistance in different environments over
time.

Table 2
Anticorrosive properties of composite polymer materials and coatings made of them,
depending on the type of kaolin grades in a saline medium of 3% NaCl

Z %,
Ecv,B I, MA Degree of
Coating Stationary corrosion Y, braking ratio gree
. protectio
potential rate I
Without 0,78 893 - -
cover
KPM 0,65 45,3 2,19 84,00
without filling
KPM + kaolin 0,50 16,59 53,82 89,00
KPM + AKT- 0,44 3,89 22,90 99,00
10
KPM + AKS- 0,45 13,98 224,30 93,00
30
KPM + AKF- 0,48 15,40 5,63 81,00
78
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Table 3
The degree of protection and the coefficient of inhibition of compositions based
on kaolins in an acidic medium 3% H2S04

. Ecu,B I, MA Y, braking Z%,
Coating Stationary . T Degree of
potential corrosion rate ratio protection
Without cover 0,28 1584 - -
Compound without 0,35 876,3 21,19 80,00
filling
KPM + kaolin 0,32 616,59 5,82 83,00
KPM + AKT-10 0,29 36,89 2,90 95,00
KPM + AKS-30 0,31 130,98 4,30 91,00
KPM + AKF-78 0,34 155,40 5,63 86,00
Table 4

Time dependence of the polarization resistance of compositions filled with
kaolins in a 3% NacCl solution.

Time in days
Coating 5 25 55 75 100
days days days days days
R, Om
Without cover 157 125 125 110 110
KPM + AKT-10 158 167 168 170 171
KPM + AKS-30 157 161 161 160 160
KPM + AKF-78 159 165 165 166 166
Table 5

Time dependence of the polarization resistance of compositions filled with
kaolin in a solution of 3% H2S04.

Time in days
. 25 55 75 100
Coating >days days days days days
R, Om
Without cover 110 45 40 30 30
KPM + AKT-10 137 161 160 160 156
KPM + AKS-30 161 154 139 138 137
KPM + AKF-78 140 149 154 154 152
Table 6

Time dependence of the polarization resistance of compositions based on kaolin
in an aqueous medium.

Time in days
Coating 5 10 15 20 25
days days days days days
R, Om
Without cover 1310 710 130 69 68
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KPM + AKT-10 1410 1270 220 135 134
KPM + AKS-30 1370 1290 300 272 270
KPM + AKF-78 1370 980 400 320 318

The dependence of the polarization resistance on time was studied in saline, acidic and
aqueous media in the presence of a two-component coating (Tables 4-6, Figs.1-3) based on an
epoxy binder filled with kaolin AKF-78, AKS-30, AKT-10.

[t can be seen that the polarization resistance of the steel probe in an uncoated aqueous
medium based on gossypol resin compositions is more than an order of magnitude higher than
in acidic and saline media. In an aqueous medium, the polarization resistance in the presence
of a coating changes insignificantly after 10 days, which indicates its effectiveness. When the
probe is kept for up to 15 days and further, the polarization resistance decreases, but the
presence of the coating in this case also has a noticeable effect.

Recently, much attention has been paid to the production and use of combined
coatings. Gossypol resin [5-9] waste of fat and oil production is of great interest for use in
anticorrosive technology.
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Figure: 1. Dependence of the polyarization resistance on time in 3% NacCl in the
presence of a coating:

1 - uncoated; 2- composition filled with kaolin AKS-30; 3 - composition filled with AKF-
78 kaolin; 4 - composition filled with AKT-10 kaolin.
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Figure: 2. Dependence of the polarization resistance on time in a 3% H2S04
solution in the presence of a coating.
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1 - uncoated; 2 - composition filled with AKS-30 kaolin; 3 - composition filled with AKF-
78 kaolin; 4- composition filled with AKT-10 kaolin.
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Figure: 3. Dependence of the polyarization resistance on time in an aqueous
medium in the presence of a coating.

1 - uncoated; 2 - composition filled with AKS-30 kaolin; 3 - composition filled with AKF-

78 kaolin; 4- composition filled with AKT-10 kaolin.
Recently, bitumen - oil waste (GOST 5.2239-77) - has been widely used as anti-corrosion

paint and varnish products.

Table 7
Comparative indicators of the tested and standard paintwork compositions.
CocTaB npuMeHsAeMOi KpacKHu
ITo 31-20 -100Mac.y;
Indicators TEeXHOJIOTM4YeCKOMY Ab®+I'C-20 mac.y;
perjiamMeHTy II9I1A-10 mac.y; AKT-
NpPOU3BOACTBA 10-30 mac.u
[IBeT 4YepHbIH, [IBeT yepHBbIH,
Package appearance 6J1ECTHUT, 6JIECTUT, IOBEPXHOCTH
NOBEPXHOCTb IJIaiKasi rjaajKas
Viscometer elongation 20-250C 18-35 30
Mass fraction of non-volatile 3942 40
substances,%
Drying time of the film to degree
3at 20 £ 2¢° sec. H. no more at 100-
110°C min. 20 20
No more (min)
Package hardness according to
the pendulum device M-3 conventional 0,20 0,20
units
Flexural elasticity, mm 1,0 1,0
Package resistance to static 48
impact of water at a temperature of 48
200+ 20, h, not less
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Film resistance to static impact of
3% NaCl solution at a temperature of 3 3
200 20 s,h, not less (points)

Conclusion. The analysis of the research results in comparison with the assessment of
the anticorrosive ability of the compositions showed (Table 7), that the best protective
properties against corrosion in a salt environment are possessed by compositions filled with
AKT-10 kaolin, and in an acidic medium - compositions filled with AKF-78 Kkaolin. This
difference in the properties of coatings filled with kaolins is explained by their chemical
composition and particle size, due to the fact that in AKT-10 kaolin, as compared to AKF-78, the
content of oxides is: iron oxide, more silicon dioxide, the predominance of aluminum oxide in
AKF-78 gives the advantage of a coating based on it to predominate anticorrosive properties to
aggressive acidic environments. The content of these elements makes it possible to assume the
formation of nanocomplex compounds during mechano-chemical modification during their
production, which will be devoted to further research.
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