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Abstract. Introduction. The rapid economic, scientific and technical development of the Republic
of Kazakhstan in order to achieve the modern level of technological development requires a wide
production of metal products and equipment, using technically and economically effective methods. For
this purpose, one of the main ways of producing corrosion-resistant and efficient metal products and parts
is cadmium plating. Cadmium plating is flexible, easily amenable to rolling, stamping, bending. Freshly
prepared sheathing is better welded on acid-free fluxes than zinc. Goals and objectives. A study of the
technology of cadmium tape, made of stainless steel, grade 2X18H10T. A comparative analysis of the
types and composition of cadmium electrolytes has been carried out. The factors affecting the quality of
the resulting packaging are investigated, the calculation of the observed main indicators of products after
electrolysis has been carried out. Results. Before coating the surface of metal products, geometric
calculations of the surface of the coated products have been carried out, and their results have been
processed to correctly select the density and current strength for a given operating mode. It has been
established that the quality of the coating undergoes changes depending on the composition of the
electrolyte, its temperature and current density. The surfactant has contributed to the production of a
durable packaging layer with the possibility of increasing potency during use, including the work with
such surfactants as dextrin, gelatin, carpentry glue. Conclusion. It has been shown that the cadmium-
coated tape has no gloss unless a surfactant is used. It has been found that when the current is
overvoltaged, the tape is covered with fine-grained granules and darkens. When the tape has been
cadmated, the cadmium layer has deposited on the surface of the tape increasing with a time increase.
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1. Introduction

The Republic of Kazakhstan is one of the most developed countries of
galvanic production. The development of galvanic industries is high, as various
coatings are used in order to protect metal products from corrosion. Cadmium
coatings are in demand most of all for corrosion protection of steel parts, because
cadmium is stable to corrosion in the atmospheric and marine conditions.
Cadmium coatings are stable (especially in alkaline environments) and have
different colors, as well as high ductility of the protective layer. The products for
galvanic plating are usually contaminated with lubricants as a result of
mechanical processing, and covered with oxides after heat treatment, or as a result
of an atmospheric exposure.

Cadmium plating is a material deposition process that coats products with a
thin protective layer of cadmium metal. Coatings are applied in several ways,
including immersing receptacles in vials of cadmium salt solution through which
an electric current flows. Cadmium plating processes involve mechanical and
vacuum methods for smaller items and the transfer of highly uniform coatings.
Cadmium is a popular coating material because it provides the products with high
corrosion resistance, low friction coefficients and high degree of electrical
conductivity. The use of cadmium coating material has been brought under strict
control due to the environmental problems [1, 2].

Cadmied coating is a durable and versatile metallic coating. Cadmium is a
soft white metal that acts as a “sacrificial coating”, which corrodes in front of the
substrate material when applied on steel, cast iron, ductile iron, copper and
powder metal. To increase the corrosion protection of the cadmium coating,
chromate conversion coatings that give a golden color can be applied over the
plated metal. Other colors are also available, such as an olive color [3].

Different types of cadmium plating compositions and processes are known,
but many of them are not adapted for commercial use due to their existing cost or
complexity of processing or difficulty in maintaining product uniformity.
Galvanic coating always begins with the surface preparation, which is an integral
part of the entire process, i.e. cleaning the surface of the coated products from fat
and oxides [4, 5]. Thorough surface cleaning is an indispensable condition for the
further galvanic operations.

2. Experimental part

An inexpensive and easy way to clean things before electroplating is to wash
them in alkaline baths, containing hydroxides, carbonates, phosphates,
polyphosphates, metasilicates, surfactants and detergents. Most of the cadmium
coating is carried out in alkaline cyanide baths, prepared by dissolving (cadmium
oxide in the sodium cyanide solution. Sodium hydroxide and sodium carbonate
are formed as a result of reactions in the composition, and are part of them [6].
Cadmium balls suspended in steel wire meshes serve as cladding anodes. Sodium
hydroxide has a high washability, but is aggressive to copper, zinc and aluminum
alloys. Due to the possibility of silica formation in the parts to be cleaned, it
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cannot be used as an additive for electrolytic anode degreasing [7]. The
composition of alkaline solutions for chemical degreasing is presented in Table 1.

Table 1 - Solution for electrochemical degreasing

Component, g/l Type of solution
No.1 No.2 No.3
Sodiumhydroxide 200 - 35
Liquidglass 500 35 -
Sodiumphosphate 280 15 14
Anhydrouscarbonicacid - - 62
Humidifier 30 2 6

The solution No.1 is applied to steel and cast iron products. All components
are dissolved in 0.6 L of water, and water is added to 1 L of volume. In practical
use, the resulting concentrated solution should be diluted in the ratio of 1:10 to
1:30. Solution No.2 dissolves all components in 0.6 L of water and add additional
water in a volume of 1 L. Solution No.3 is used for copper parts and its alloys. All
components are dissolved in a small amount of water, and water is added in a
volume of 1 L [8, 9].

In the course of experimental work, a tape made of non-oxidizing steel has
been used according to the dimensions of the electrolyzer (tape of the brand
12X18H10T). The very first step in making work is to clean it with rat paper, the
granules of which come in different sizes (coarse or fine). At first, the work has
been carried out on processing products with coarse-grained rat paper. To
completely eliminate large scratches on the surface of the product, the parts have
been thoroughly washed with distilled water and degreased with sodium
hydroxide. Later cleaned with a weak solution of sulfuric or hydrochloric acid.
After processing, the tape has been dried in a desiccator and wrapped in white
clean paper.

The degreasing process has been carried out in the presence of sodium
hydroxide, with a current of 0.36 A/dm? for a period of 10 min. Electrochemical
purification has carried out with sulfuric acid (H2SO4) with a current of 0.36
A/dm? in the presence of 20 min. In electrochemical cadmiling, the tapes made of
non - oxidizing steel grade 12X18H10T have been used as cathodes (the total area
of the tape is 8 cm?). Graphite has been taken as an insoluble anode. Cadmium
electrolyte containing cadmium salt, ammonium salt and various additives, such
as NF dispersant, Carpenter's glue, undecylphosphinic acid diethanolamine salt, is
known. The disadvantage of this electrolyte is that at the stage of formation of
electrode plates of alkaline batteries, active materials exfoliate due to a dense
smooth glossy precipitate.

3. Results and discussion

To prepare simple acid electrolytes, all components are dissolved separately
in warm water, and galvanic baths are filled with water up to half. Later, the salt
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solutions are gradually added to it, after first carefully pouring sulfuric acid into
it.

It is necessary to calculate the entire surface of the product to be coated, the
formulas and values of the geometric calculation are presented in Table 2.

Table 2 - Geometric calculation formulas and values of the product surface

No Formula Values
1 | Rectangle F=ab F - area, sm? 8 cm?
surface area a - tape length, sm;
b - tape width, sm.
2 | Rectangle face S = | S-surface area of the product, sm?; 23.968 cm?

20P(a+b)/ab P - product weight, g;
a - tape length, mm;
b - tape width, mm

3 | Weight of the | G=10Say G - weight of deposited metal, g; 6.183 g
metal to be S - the surface to be coated, dm?;
coated a - thickness of the deposited metal
shell, mm;
vy - specific weight of the deposited
metal, g/sm?
4 | Weight of the | P=Cltn/100 P - weight of the metal deposited at the | 0.64 g
metal deposited cathode, g;
at the cathode | - transmitted current strength, A;

t -electrolysis time,hours;
n- output by current

5 | Volume of | V=Ply P - weight of the metal deposited at the | 0.074 cm®
deposited metal cathode, g;
vy - specific weight of the deposited
metal, g/sm®
6 | Coating h=VIS S - surface area of the product, sm? 31 mk
thickness
7 | Current density i=1/S i - current density, A/dm? 0.36 A

| - transmitted current strength, A

The use of the proposed electrolyte allows you to give the surface of the
product specific physical and chemical properties: to obtain good adhesion of the
precipitate and its loose (porous) structure in a short exposure time. This makes it
possible to obtain galvanic coarse-grained casings with a developed surface for
use in the technology of manufacturing cadmium electrodes in nickel-cadmium
lamellate alkaline batteries [10, 11].

The surface area of the product and any parts has been calculated in order to
correctly select the current density and the required current strength during the
installation of the operating mode before the metal bags. The area of the parts is
first calculated separately and then summed up. The coating of the product or
parts performs the task of obtaining a protective layer of metal of a certain
thickness provided for by the technical specifications. It is also necessary to
determine the time, required to obtain a precipitate of the same specific thickness,
or the thickness of the precipitate, obtained at a certain time of electrolysis. To
determine the effect of surfactants on cadmium coating, the applications that are
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not involved in the cathodic process, but have good electrical conductivity are
added, to increase the electrical conductivity of electrolytes.

Salts of acid ions of the same name can be added to acidic electrolytes, and
NaOH, KOH can be added to alkaline electrolytes. Weakly acid, neutral, and
weakly base electrolytes include salts of alkaline or alkaline earth metals so that
electroconducting applications do not alter the acidity of the electrolyte.

Since many electrolytes work in the known ph interval, the buffered
applications are introduced for monitoring. Most often, boric acid, sodium
acetate, acetic acid, etc. are used [12, 13]. By adding surfactants to the electrolyte
during the cadmiling process, a high-quality, smooth product can be obtained. In
the industrial conditions, the surfactants such as sintanol DS-10, gelatin, glue,
DCU fixative, starch, op-10, dispersant NF-5, thiocarbamide are added to the
electrolyte solutions. During this experiment, gelatin, dextrin and carpentry glue
have been used.

The sedimentation rate of cadmium, depending on the cathode density and
the dependence of the applied current at different current yields, is shown in table
3.

Table 3 - Cadmium sedimentation rate (mkm/hours) depending on the current output

Current Current output, %
density, Dk, 75 80 85 90 95 100

Aldm?
0.5 9.1 9.7 10.3 10.9 115 12.1
1.0 18.2 19.4 20.6 21.8 231 24.2
2.0 36.4 388 41.2 43.6 46.2 484
3.0 54.6 58.3 61.8 65.4 69.3 72.6
4.0 72.8 77.6 825 87.2 92.4 98,8
5.0 91.0 97.0 103 109 115 121
6.0 109.2 116.6 124.0 130.8 138.6 145.2
7.0 127.4 136.0 144.6 152.6 161.7 169.4
8.0 145.6 155.2 165.0 174.4 184.8 197.6
10.0 182.0 194.0 206.0 218.0 231.0 242.0

In all electrolytes, cadmium is present in a divalent form, and its
electrochemical equivalent is 2.2 g/A hours. The sedimentation rate of cadmium
varies depending on the current density of the cathode being used and the current
output [14]. Further, the change in the structure of cadmium precipitates upon
changing the current density is tracked.

Change in the current density in the electrolyte solution with 3 drops of
dextrin solution:

1A/dm?: a gray film is formed on the surface of the tape. A coarse-grained
film is formed on the metal base, which is well integrated.

1.5 A/dm?: a whitish-gray film is formed on the surface of the tape. The
surface of the tape is coated almost evenly.
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2 A/dm?: a gray film is formed on the surface of the tape. The formed film is
poorly fused to the surface of the tape, and the plate surface is flaky.
Depending on the composition, temperature, mixing intensity of the electrolyte,
the current density can be used in the interval of 0.5-5 A/dm2. With an average
approximate cadmium concentration of 20 g/l, the current density is 1.5 - 2
A/dm?, with the cadmium concentration of 40 g/l, the current density is 3-4
A/dm?. In the usual simple mode, the anode current density, which ensures a
stable electrolyte composition, should not exceed 2 A/dm?. Often the temperature
is kept in the range of 20-35°C, but it can be increased, if necessary. The current
output varies between 85-98%, which often corresponds to 90-95%. The output of
cadmium in the electrolyte in terms of current increases if the concentration,
temperature, and mixing intensity are increased. With an increase in temperature,
a concentrated electrolyte is used, because the solubility of the initial components
increases. Besides, the electrical conductivity of the electrolyte increases and the
passivation of the anode decreases. All these factors require the use of high
current densities. But, due to an increase in temperature, the processes of
dissociation and diffusion increase, leading to a decrease in the cathodic potential
of the sludge. The effect of temperature, combined with an increase in the current
density, leads to the formation of fine crystal packs. At the temperature of 30°C, a
gray film with a metallic sheen is formed on the surface of the tape. This film is
not well combined with the metal base, and covers only part of the tape. The
temperature of 45°C resulted in a gray color with a metallic sheen on the surface
of the tape. The shell is not evenly coated. Well combined with a metal base. A
dense, fine crystalline precipitate can be obtained with the high temperature at the
current density and continuous mixing. Mixing is carried out with continuous or
periodic filtration, as undissolved particles settle at the cathode with a convection
flow, which leads to the formation of a poor-quality coating.

To control the quality of the coating, the first assessment is made, using
daylight or artificial light, based on the appearance. Lighting should not be lower
than 300 Ik. According to the results of the appearance assessment, it can be
attributed to one of the valid, defective, unsuitable groups. A part is considered
defective if it is necessary to remove poor-quality packaging and carry out
repeated planting, and if it is included in the above list of parts, which require
complete processing without removing the packaging. Defective parts include the
foci of corrosion, mechanical and other defects.

The corrosion resistance of a metal will depend on the ability to withstand
chemical or electrochemical disturbances, caused by the environmental influences
due to its transport. A more correct opinion on the corrosion resistance of parts
can be obtained by testing under natural operating conditions. But it is not
suitable for use in the industrial conditions due to the long duration of conducting
such a sample. This is because in the production conditions, the 3 fast-performing
test types are used. To speed up the test, it is necessary to mix the solvent, as well
as hold the sample in the solution one by one. The principle of repeated removal
of the sample into the solution is performed automatically in some installations.
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The simplest and most affordable method for determining the corrosion resistance
of metals in electrolytes is testing in an open container, which allows one to use
most of the corrosion indicators. The samples are hung on a glass hook or nylon
thread and tested by full, partial or alternating immersion in a stationary or mixed
corrosive solution, through which air, oxygen, nitrogen or other gas passes.
During testing, the samples of each metal to be tested are placed in a separate
container. The model is sometimes mounted using a glass or plastic stand.

The thickness of the resulting galvanic coating is determined by the drip
method, for which the solutions are gradually dripped onto the metal-coated
product and dissolved by holding it for a certain period of time. The operation is
performed by wiping the dripped areas with filter paper until an entire area of the
base metal is visible. The drop method differs from the removal method by the
fact that in the drop method the thickness of the coating in a certain area of the
part can be determined. The disadvantage of this method is that for thick-layer
coatings, such a test is carried out at the long intervals. The drip method is not
suitable for measuring the thickness of the coating on the surface of complex
shapes and small parts. This is because the solution flows without being caught
during the drip period. Although this method is simple in terms of technical
execution, it only gives errors when determining the thickness of a thin coating.
For a coating with a layer thickness of 2 mm, the accuracy of this method is
variable in the area of £30%.

On the tape covered with a layer of cadmium, a solution of potassium iodide
has been dripped every 30 s according to the results of the drip method, the
thickness of the coating has been 31 microns.

In accordance with the state standard 9.303-84, cadmium-coated products
are allowed to be used for protective purposes during the experiment.

4. Conclusion

A study has been conducted on the technology of cadmiling of stainless steel
tapes of the 12X18H10T brand. A detailed description of the cadmiling process
and metal products covered with cadmium coating has been presented, its
technological features have been noted. A comparative analysis of the types and
composition of cadmium electrolytes has been carried out. The factors affecting
the quality of the resulting coating have been studied, and the calculation of the
main observed indicators of the products after electrolysis has been carried out
(surface area, metal weight, current density, volume of deposited metal, coating
thickness, weight of deposited metal at the cathode, current density). It has been
found that the quality of the coating undergoes changes depending on the
composition of the electrolyte, its temperature and current density. The surfactant
(dextrin, gelatin, carpentry glue) is able to increase the potential during the use,
and has helped to obtain a strong coating layer. If the surfactant is not used, the
cadmium-coated tape has no shine. It has been found that when the current is
supplied in excess, the tape becomes coated with fine granules and darkens. In the
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process of cadmiling the tape, as the time value increases, the layer of cadmium
deposited on the surface of the tape increases.
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KAJIMWM HETI3IHIEI'T TAJTbBAHAKAJIBIK KAIITAMAJIAPABI EHII3Y
EPEKIIEJIIKTEPI

TI'.JK. Couxosa”, A.JK. Illamunosa

M.Omemicos amvinoazel bameic Kazakcman ynusepcumemi, Opan, Kazakcman
“E-mail: sdikova.guliya@mail.ru

Tyiiingeme. Kipicne. Ka3ipri 3amMaHfbl TEXHOJIOTHSIIBIK JAaMy JEHreriHe KoJ KeTki3y yuriH Kaszakcran
PecryOnuKkachlHbIH 3KOHOMHKAIBIK, FBUIBIMU-TEXHUKAJBIK KAPKBIHIBI AaMybl TEXHHKA-3KOHOMMKAIIBIK
JKaFbIHaH THIM1 9iCTep/Ii KOJIAHbII, METaJlT OyibIMIapsl MEH KYPBUIFBUIAPBIH KeHIHCH OHIIPYl KaXeT
ereni. Con MakcaTTa KOppO3usiFa Te3IMI, opi THiIMII MeTaiul OyHbIMIAapbl MeH OelIeKTepiH OHAIPYyIiH
HETI3r1 KOJAApBIHBIH Oipi - Kaamwuiiiney Oonbln TaObuiagsl. Kaamuid kanmramackl MKEMJ, JKaHIIBII
KanTayFa, LITAMIObUIAYFa, OYriayre >KEHIN YIIbIpam, >XKaHaJaH TY3UIMeH KamnTaMmanapbl MbIPBIIIKA
KaparaHIa KbIIIKBUICHI3 (hiaroctapaa JKakcel HoHekepreHedi. Makcam new minoemmepi. 2X18H10T
Mapkanbl OoOnaTTaH JKacanfaH TOTBHIKIANTBIH TAclaHbl KaJAMHHJICYJIH TEXHOJOTHSICHIHA 3EpTTeY
Kyprizingi. Kaamuit a5ekTpoiauTrepiHiH Typiepi MeH KypaMblHa CajbICTBIPMalbl Tajiay XKyprizingi.
AJIBIHATBIH KalTaMaHBIH calacblHa dcep eTeTiH (akTopyap 3epTrenin, OyHbIMAApAbIH 3JIE€KTPONIH3ICH
Keifinri OalKanaTblH HEri3ri KepceTKilTepiHe ecentey >yprisuini. KantamanslH camacs! 31€KTPOIUTTIH
KypaMblHa, OHBIH TEMIEpaTypachlHa >KOHE TOK THIFBI3/IBIFbIHA OailIaHBICTBI ©3repicKe YIIBIPAWTHIHBI
aHbIKTAIABL. Homuoicenep. ByiibiMpapabie OCTTIK ayflaHbIH METaJIMEH KanTap ajIbIHIa )KYMBIC PEXUMIH
OpHaTy OapbICBIHAA TOK THIFBI3IBIFBIH KOHE KAXKETTI TOK KYIIiH AYPHIC TaHIAN ajly YIIiH KanTajaTbH
OYHBIMHBIH OCTTIK ayJaHbl €CeNTellin, KeWiH >KUBIHTHIKTaNIbl. KanTaMaHbIH camacsl 3JIEKTPOJIMTTIH
KypaMblHa, OHBIH TEMIEpaTypachlHa >KOHE TOK TBIFbI3JbIFbIHA OailIaHBICTBI ©3repicke YIIBIPaWTHIHBI
aHbIKTAJABL. beTTik akTHBTI 3aT maijganaHy OapbIChIHIA MOTEHIMA apTy MYMKIHAITiHe ue 6oblir, Oepik
KanTaMa KabaThlH anyra cenTirid Turi3ai. COHbBIH ilIiHAE ACKCTPUH, YKEIATHH, CTOJSP MKETiMi CHIKTHI
OCTTIK-aKTUBTI 3aTTAPMEH JKYMBIC Kacammbl. Tyoicuipvimoap. BeTTik-akTHUBTI 3aT KOJJaHBUIMaraH
JKarJaia KaJMUAMEH KanTajJlfaH TaCTIaHbIH JKBUITHIPIIBIFBIHBIH 00JIMalThIHBI KOpinal. TOK maManaH Thic
OepiireH Kesie Tacna Mailja TYHIpIIIKTEPMEH KanTalbll, Kapalblll KeTETIHAIN aHbIKTangbl. TacrnaHsl
KaJMHiney OapbIChblHAA YaKbITTBIH MOHI apTKaH caiblH Tacna OeTiHe IIeriireH kaaMmuil KabaTel apTa
TyckeHi Oabikanapl. MeMCT 9.303-84 colikec ToxipuOe OapbIChbiHIA KaJMUMMEH KanrtajaraH OyHbIM
KOPFaHBIIITHIK MaKcaTTa KOJIAaHbUIyFa pykcar erinesi. KantamaHbIH KaJBIHIBIFBl KaNTaIFaH OyHbIMFa
epiTiHaIepal OIpTiHAEN TaMIIBUIATHIN, Oenriimi Oip yakbIT apaiblFbIHIA OHBI YCTay apKbUIbI epiTyre
Heri3nenreH. TammibUIaTy OAICIHIH HOTIIKECIHJAE aJlbIHFaH KanTaMaHbIH KaJIbIHABIFEI 31 MKM eKeHi
aHBIKTAJIIBL.

Tyiiinai ce3aep: rajipBaHUKAJIBIK KanTamasiap, KaAMHIAICY, KaMUIICHTeH KanTama, MeTaul Oyisimuap,
3NIeKTPOIHT, BA3, 37IEKTPOIN3, TOK THIFBI3ABIFBI

Couxoea I'ynua Kymzamuesna Xumus 2e1161MOapbIHblY KAHOUOAbL, OOYEHTN

Hlamunosa Anmazyne /Konamanoena  mazucmp
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OCOBEHHOCTU HAHECEHMSA TAJIbBBAHUYECKHAX MOKPBITHI
HA OCHOBE KAJIMUA

I'.JK. Couxoea”, A.2K. Illamunosa

3anaowno-Kazaxcmanckui yHusepcumem umenu M.Ymemucoesa, Ypanock, Kazaxcman
“E-mail: sdikova.guliya@mail.ru

Pe3tome. Bseoenue. Jlnsi NOCTHXKEHHS COBPEMEHHOTO TEXHOJIOIMYECKOIO YPOBHS, CTPEMUTENBHOTO
SKOHOMUYECKOTO U HaydyHO-TeXHHYeckoro pas3sutus PecmyOiuku Kazaxctam TtpeOyercs mmpoxoe
IPOM3BOACTBO METAUIMYECKUX U3/ U 000pyIOBaHMSA C IpUMEHeHHeM 3(G(PEKTHUBHBIX C TEXHHUKO-
SKOHOMUYECCKOH TOYKH 3peHHs MerTojoB. JlIi 3TOro ONHMM M3 OCHOBHBIX CIIOCOOOB IIOTy4eHUS
KOPPO3UOHHOCTOWKUX U 3()(EKTUBHBIX METAJUIMYECKHX M3AENUHA U Jeraneil sBIseTcss KaJMHUpPOBAaHUE.
KanmupoBaHHOE MOKpBITHE THOKOE, JIETKO MOANACTCA CMATHUIO, IITAMIIOBKE, M3rHOy, JTydlle Hasercs B
HEKUCIIOTHBIX ()JIIOCAX, YEM MOKDBITHS HA OCHOBE LMHKA.[Jeau u 3adauu. TIpoBeeHbI HCCIEN0BaHUS 110
TEXHOJIOTUM KaJMUpPOBaHUs jeranu u3 Hepxasetomeid cramu 2X18H10T. IIpoBeneH cpaBHUTENbHbIH
aHaJIU3 THIOB M COCTaBa KaJMUEBBIX DJIEKTPOIUTOB. I3ydeHBI (haKTOphI, BIHMAIOMIUE HAa KaueCTBO
MOJIy4aeMOr0 IIOKPBITHS, PACCUUTaHBl OCHOBHBIC IIOKA3aTeNH, HAOMIOJAaeMble IIOCIE 3JIEKTPOIIH3a.
Pesynomamur.Ilepen, HaHeCeHMEM IOKPBHITHS IOBEPXHOCTH METAJUIOM3JENMH  ObUIM  HPOBEICHBI
IEOMETPUUECKUE PACUEThl MOBEPXHOCTH HOKPBIBAEMBIX H3Jenuiin 00paboTaHbl MX PE3ylbTaThl, IS
IPAaBUIBHOTO I0A0Opa IUIOTHOCTHH CUIIBI TOKA IPU 3aJaHHOM DPEXHME DPabOTHLYCTAaHOBICHO, YTO
Ka4eCTBO MOKPBITUS MEHSAETCS B 3aBUCHUMOCTH OT COCTaBa JJIEKTPOJINTA, TEMIEPATYPhl M INIOTHOCTU TOKA.
Bo Bpemst ucnone3oBanust [IAB noTteHuman yBenuuuics 4to CIocoOCTBOBANIO IMOIYYEHHIO HPOYHOIO
Closl TOKPBITUS. B KauecTBE NOBEPXHOCTHO-AaKTHUBHBIX BELIECTB OBUIM HCIIONB30BAHbl IEKCTPUH,
JKEJIAaTUH, CTOJSIPHBIN Kieil. 3akmouenue. bpuio 0OHAPYXKEHO, YTO TUIACTUHKA C KaMUEBBIM MMOKPBITHEM
HEe UMeeT OJiecka B OTCYTCTBHME MOBEPXHOCTHO-aKTUBHOIO BEILECTBA, NPH YPE3MEPHOM YHOTPEOIeHHU
TOKa METaJUIMYecKasl IUIACTUHKA MOKpPBIBAETCS MEJIKMMH BKpAIUIGHUSMHM M depHeeT. [Ipu HaHeceHuM
rajgbBaHUYECKOIO MOKPBITHS HA OCHOBE KaJMUsl OTMEUEHO, YTO CJIOH KaJMMs, OCAXKIEHHbIM Ha
MMOBEPXHOCTH TUIACTUHKH YBEIMYWICS MO HcTedeHne Bpemenu. B coorBerctBum ¢ ['oCT 9.303-84
JIOITYCKAeTCsl UCTIOIb30BAaHNE MOJYYEHHOTO B XO/1€ SKCIIEPUMEHTa KaIMUPOBAHHOIO M3/IENUSI B 3aLIUTHBIX
nenstx. TommyHa MOKPEITHS OCHOBAaHA Ha PACTBOPEHUH MOKPHITOrO M3/EINHS IYTEM KalelbHOro MeTosa ¢
MOMOIIBIO PACTBOPOB U BBIIEP)KKU B TEUEHHE ONPEEIECHHOTO NIepHoia BpeMeHH. bbllo onpeneneHo, uto
TOJILIMHA TOKPBITHUS], TIOIYYEHHOTO B PE3yJIbTAaTe KAleIbHOTO METOA, COCTABIAET 31 MKM.

KioueBble clioBa: TajibBaHHUYCCKHE TOKPBITHS, KaIMHUPOBAHUE, KAJMHPOBAHHOE IOKPBITHE,
METAJUIOU3IEIHS, dNEKTPOIUT, [TAB, anekTponus, IIoTHOCTh TOKa

Couxkoesa I'ynun Kymezamueena Kanouoam xumuuecxux nayx, doyenm
Hlamunosea Anmazyne /Konamanoena Maeucmp, npenooasamens
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