JLH. I'ymunee amuinoarel Eypasus yammeoik yHueepcumeminiy XABAPIIBICHL.
ISSN: 2616-7263. eISSN: 2663-1261
TEXHUKAJIBIK FbUUIBIM/IAP )KOHE TEXHOJIOTUSAJIAP CEPUSACHI /
TECHNICAL SCIENCES AND TECHNOLOGY SERIES/
CEPUA TEXHUYECKHUE HAYKU U TEXHOJIOTUH

SRSTI 55.21.99 DOLI: https://doi.org/10.32523/2616-7263-2024-146-1-114-131
Research paper

Macrostructure of hardened chisel opener with silicon-manganese-
chromium based cladding

D.Sh. Kossatbekova* ™, S.0. Nukeshev?™, N.N. Romanyuk3

128, Seifullin Kazakh agrotechnical research university, Astana, Kazakhstan
3Belarus State Agrarian Technical University, Minsk, Belarus

(E-mail:'ms.kossatbekova@mail.ru, ’snukeshev@mail. ru, >romanyuk-nik@tut.by)

Abstract. The relevance of this study lies in the fact that the wear of the
working bodies of seeding machines leads to increased fuel consumption,
deterioration of the quality of seed placement, and reduced yields. In this
regard, this article is aimed at studying the condition of hardened working
parts of the experimental grain-fertilizer-grass seeder. Based on the results of
information search, the following hardening methods were adopted: electric
arc cladding with hard-alloy electrodes and sormite; heating of the chisels by
HFC quenching. Samples of experimental chisels of coulter chisels of a grain and
grass seeder made of 65G steel were used for research. The state of worn surface
layers of chisels was studied by ultrasonic flaw detector. Research has allowed
to establish that among hardened samples the smallest equivalent area of wear
has the sample, hardened full working surface by cladding with electrodes
T590, and also according to the results of field experiments this sample had the
greatest resistance to abrasive impact. On the basis of these results as the most
rational method of chisel hardening for production conditions in agricultural
enterprises it is recommended to replace the typical factory heat treatment with
cladding of the full working part of chisel.
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Macrostructure of hardened chisel opener with silicon-manganese-chromium based cladding

Introduction

A comparison of macrostructural and microstructural analysis reveals that the former is
unable to determine all the features of the structure. However, this study can be subjected to
the surface of the unbroken product, fractures, unetched macro sections or with the structure
revealed by special reagents, to detect fracture, violation of the continuity of metal, dendritic
structure of cast metal, chemical heterogeneity of cast metal and the presence of coarse
inclusions, fiber structure of deformed metal, structural and chemical inhomogeneity of metal,

To control the quality of metal to detect internal defects without destroying the integrity of
the product, ultrasonic, radiation, X-ray methods of defectoscopy are used, which allow not only
to detect the presence of defects, but also to determine their shape and size.

Ultrasonic method allows you to detect small defects of the part, located very deep in the
product can be using ultrasounds, reflecting sound waves from the defect located inside the
metal. This method not only enables the identification of internal defects, but also their precise
location.

The research paper [1] shows the possibility of macrostructural study to identify defects
of various origins in metal products of parts with stress concentrators. The influence of each
criterion on the properties of steel products, distinctive features of the macrostructure of metal
products and an example of the implementation of the results of macrostructural study to
improve the durability of parts HFC (high frequency current), surface hardened from heating
are considered.

The macrostructural and mechanical properties of rails clad by automatic gas-flame
treatment were studied [2] and concluded that the treated rail had a higher hardness value
(313.6 BHN) compared to the untreated rail (276.7 BHN). The same was confirmed by micro
structural observations: there is a better arrangement of the crystal structure.

Nevertheless, the above mentioned works consider other spheres of mechanical engineering,
and macrostructural analysis of agricultural machinery working bodies was not taken into
account.

Having considered the processes of wear and repair of working bodies of agricultural
machinery and equipment for forage production (plowshare, cultivator tine, disks of openers
and markers of seeders, harrows, blades of silage combines, forage choppers, etc.), those parts
that have a blade (cutting working surface) it is established that most of these parts are made
of alloy steels (53C - casted steel, 60Mn, 65Mn, 70Mn, etc.). The cost of such steels is high and
therefore metal losses should be minimized both in operation and during repair of worn parts.

[tis possible to control the most important output parameters of the technological process by
setting the properties of the surface layer of parts, thereby improving the quality of the surface
layer of manufactured (restored) parts. Increasing the reliability of the technological process
can be ensured to a certain extent by introducing special types of processing that increase wear
resistance and fatigue resistance. For these purposes, technological processes that harden the
surface layer and give it special properties are used.

The application of hardening technologies contributes to the creation of a reliability margin of
the technological process of restoration, as higher performance properties of the restored parts
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of agricultural machinery are ensured. In this regard, the developments related to hardening by
vibration deformation method are of special interest.

In the works [3-22], on the basis of laboratory and field studies of working bodies of seeders
and other tillage machines, the degree of wear of protective surface layers of chisel openers,
hardened by different methods depending on metal properties, modes of operation, mechanical
properties of soil, etc., was revealed. At the same time the state of worn surfaces was not studied
for the presence of defects in them (presence of porosity and micro cracks of clad layers, their
delamination, unsatisfactory roughness, corrosion sites, etc.), the rational method of surface
hardening of seeder working bodies was not substantiated.

The aim of the research is to increase the wear resistance of anchor chisel openers of grain-
fertilizer-grass seeders by substantiating the rational method of their surface hardening.

The investigations were carried out within the framework of the project AP05134800
"Development of automated grain-fertilizer-grass seeder for differentiated direct sowing of
crops under cover crops and in turf with simultaneous application of mineral fertilizers".

Hardened samples, macrostructural studies were carried out on the basis of laboratories of
the department of "Technological machines and equipment” at S.Seifullin KATRU.

Methodology

For the research samples of chisel openers of grain-fertilizer-grass seeders were used [23,
24], which was made of the most used for fast-wearing working organs structural spring steel
65Mn, which in comparison with other steels allows to get less rough surface at hot processing,
less prone to decarburization. Steel 65Mn has increased strength, toughness and resistance to
wear, high resistance to small plastic deformations and relaxation resistance, has a fairly high
harden ability, relatively low cost [25].

Typical (factory) method of chisel heat treatment is realized by means of their volume
hardening (temperature in the range of 800 - 830°C) in oil hardening medium and tempering
(at temperature in the range of 300 - 350°C) in air.

Based on the results of information search and possibility of further realization of chisel
opener hardening technologies at production in agricultural enterprises of Kazakhstan the
following methods of wear resistance increase were adopted: electric arc surfacing with hard-
alloying electrodes T590 (Mn 1,0-1,5%, Si 2,0-2,5%, C 2,9-3,5%, P < 0,04, S < 0,035, Cr22,0- 27,0,
B 0,5-1,5) and CS-1 (Sormite Ne1) with diameter 5,0 mm; HFC-heating of chisels for hardening.

Heat treatment of commercially manufactured chisels was carried out in an electric furnace
chamber laboratory model SNOL 12/12-V, cladding on the working surfaces of experimental
chisel samples was carried out by inverter welding power source model Flextec 500P.

HFC-hardening of chisel opener samples was carried out at temperatures within 800 -
820°C (Figure 1) in hardening medium - in oil, surfacing process with electrodes T590 and
CS-1 (Sormite Ne1) was carried out on optimal modes (23): surfacing current I = 250 - 300 A
(constant reverse polarity), voltage U =50 - 70 V.
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Figure 1. Proposed mode of heat treatment of spring steel 65Mn
Macrostructural analysis

During the macrostructural analysis by ultrasonic flaw detector ultrasonic pulse reflected
from the defect and from the bottom is amplified and registered on the screen of the indicator.
The indicator in the flaw detector is an electron-beam tube, on the screen of which, with the help
of a special deployment device, there is a time diagram corresponding to the propagation of the
ultrasonic pulse in the metal. Horizontal lines on the screen represent the time axis. Sending an
ultrasonic pulse into the investigated metal is made periodically, the ultrasound propagates in
this metal at a constant speed:

S
== (1)
T
where & - velocity sound,
S - distance,
T - time.

A defect located inside the metal can be detected by the pulse burst registered on the screen,
where the distance between the initial pulse and the pulse reflected from the defect corresponds
to the defect depth
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a) Experimental opener-splitter b) Seeder before sowing
Figure 2. Experimental grain-fertilizer-grass seeder

Field tests of serially manufactured and hardened samples of anchor chisel openers (Figure 2)
were conducted in the spring sowing campaign of 2019 in soil and climatic conditions of Akmola
region of Kazakhstan on ordinary chernozemic soil (moisture 25 - 45 %, soil contamination
with stones with an average diameter of 50 mm was 0.6 - 1.5 pcs/m2) at seeding of sown vetch

(spring), creeping clover and alfalfa on a machine-tractor unit consisting of a wheeled tractor of
traction class 2 + grain-fertilizer-grass seeder [26].

SOTHNGS T

Z81SS

a) the process of measuring the working b) Ultrasonic flaw detector model A1212 MASTER
surface of the sample by the flaw detector

Sensor
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c) working principle of the device: 1 - electronic unit of the flaw detector;
2 - piezoelectric transducer; 3 - controlled object

Figure 3. Ultrasonic flaw detector for examination of worn surfaces of chisel openers

The condition of worn surface layers of chisel openers for the presence of defects (microcracks
in hardened surfaces, porosity, continuity and internal delamination of clad layers, corrosion
centers) was studied by ultrasonic flaw detector model A1212 MASTER. The device allowed to
implement standard and specialized methods of ultrasonic inspection, high productivity and
accuracy of measurements.

The presence of elastic properties in a medium ensures the appearance of elastic waves in it.
In a solid, displacements in a layer will cause stresses in neighboring layers. These stresses will
cause displacements in neighboring layers, resulting in transverse waves [27, p.25].

Mathematically, the motion of a body under the action of a force is described by Newton's
second law. When analyzing a continuous medium, all quantities are referred to the unit volume
and the force F is defined by the tensor stress o. -

In field theory, Helmholtz's theorem, which states that any continuous vector field # can
be represented as a sum of potential (linear) i, and vortex (tangential) y, fields.

_—  —

ﬁzu,+ut (2)

Acoustic emission appears at plastic deformation, at the emergence and at the formation of
cracks. Acoustic emission signals propagating to the sample surface (28, p.111).

When examining defects after field experiments on the ultrasonic flaw detector, we consider
the defect as a derivative of the area S, and obtain a ratio for the coefficient determining the
reflectivity of the defect

K=R-S, 3)

where Rx1 - wave reflection coefficient at the steel-air interface;
S, - defect area
Natural defects can have a wide variety of shape, size, orientation and acoustic properties.
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The amplitudes of echo-signals from defects differ little if the size of defects is larger than the
ultrasound wavelength [28, p.113-115].

Findings and Discussion
The values of physical characteristics for 65Mn steel (Table 1) were implemented in the
ultrasonic flaw detector to obtain the results of ADC diagrams. From the given data, the velocity

of 3250 m/s, gain of 40 dB, step gain of 1dB and chisel thickness of 11 mm were assumed.

Table 1.
Values of physical characteristics for steel 65Mn

Modulus of density p Poisson's ratio Sound velocity (m/s) Specific wave

elasticity E (kg/m?3) 10-3 o C C resistance
(mN/m?)-10? : ‘ (kg(m?2-s))-10-

12.8+20.15 7.8+7.9 0.28+0.35 5320+5850 | 2950+3250 40+45

ADC diagrams are usually constructed from a reference calibration of a known feature, such
as a bottom reflector or flat-bottom hole at a given depth. Using this calibration point, the entire
curve can be plotted, taking into account PET characteristics and material properties (Table 1).
Instead of displaying the entire series of curves, the instrument typically displays a single curve
based on the size of the selected reflector (detectable limit). In Figure 4, the upper curve (red)
represents the ADC plot for a 2 mm disk reflector at a depth of 50 to 100 mm. The lower curve
(vellow) is a reference curve plotted at amplitude (A) from 0.4 to 6.9 dB below. On the screen,
the red strobe indicates the reflection from the flat-bottom hole at a depth of 11 mm. Based
on the height and depth of the reflector in relation to the curve, the instrument calculated the
equivalent area (lower blue and green curves) of the worn surface.

The ADC-diagram shows (Fig.4, a) that when probing the area at coordinates X=1.8 mm the
signal is caught by the direct beam. This is evidenced by the "digit 0" after the multiplication
sign in the box with the thickness of the object. The amplitude of the signal is 5.7 dB below
the rejection level and the equivalent area is 3.0 mm2. The reflection is obtained at a depth of
7.8mm.

The same measurements were made with samples N22-9. The results of ultrasonic flaw
detector examination of worn surfaces of experimental samples of coulter chisels are given in
Table 2.

According to the data of frames from Figure 4 and Table 2, obtained as a result of ultrasonic
flaw detector it can be noted that among the experimental samples the highest value of the
equivalent area of defect (wear) were at the samples of commercially manufactured chisels
(Ne4, Ne5, Ne7, Ne8 u Ne9) with the same parameters according to the factory technology. And
the sample with hardened full working surface by surfacing with T590 electrode (Figure 4,b)
has the smallest equivalent wear area.
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Figure 4. Cadres from ADC diagrams of ultrasonic flaw detector of worn surfaces of grain-
fertilizer-grass seeder chisel openers

Table 2
Results of investigation of worn surfaces of 11mm thick chisel openers
Sample | Repetition of Material Coordinates of defect | Path, mm | Eq.area, | Average
number | experiment parameters mm? arithm.
X,mm | Z, mm | A, dB €q. area,
mm?
1 Steel 1.8 7.8 -5.7 18.5 3
1 65Mn+T590 3.25
(front and
2 back side) -3.3 5.5 -4.4 12.9 3.5
Steel 65Mn -3.5 5.4 -6.9 12.7 2.5
2 +T590 (full 2.85
working
2 part) -2.1 6 -5.1 14.2 3.2
1 Steel 65Mn | 17.6 6.8 -4.9 36 3.7
3 (HFC- 3.3
2 quenching) -3.5 5.4 -8.8 12.7 2.9
1 Steel 65Mn | 10.9 9.9 -6.6 28.6 3.8
4 (factory 4.0
2 technology) | 11.7 9.6 -3.6 29.4 4.2
1 Steel 65Mn 0.2 7.1 -5.6 16.8 3.8
5 (factory 3.85
2 technology) | -2.9 5.6 -3.8 13.3 3.9
1 Steel 65Mn -3.5 5.4 -4.2 12.7 3.6
6 +CS-1 3.55
2 (sormite Ne1) | -3.5 5.4 -4.5 12.7 35
1 Steel 65Mn 1.2 7.6 -2.5 17.9 4.8
7 (factory 4.8
2 technology) 3.1 8.4 -0.8 17.9 4.8
1 Steel 65Mn 5.5 9.6 -2.2 22.6 5.1
8 (factory 4.6
2 technology) | -1.3 6.4 -3.5 151 4.1
1 Steel 65Mn -1.7 6.2 | -11.1 14.7 3.5
9 (factory 4.1
2 technology) | -13.6 | 0.6 -0.4 1.5 6.7
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In addition, at sample 1, hardened only by the front and back side of the surfacing electrode
of T590 brand (Figure 4, a) and the sample with the working surface hardened by the surfacing
electrode of CS-1 brand (Sormite N21) the equivalent area of wear were smaller in comparison
with the samples with the working surface hardened by HFC hardening and mass-produced
according to the factory technology.

In Figure 5, on the front surface of the chisels, samples d, e, and i are left with small dents and
chips in the form of grooves and holes when exposed to hard particles, and cutting marks and
rounded chamfer from mineral substances with sharp edges in samples ¢, f, g, h. Samples a and
b are less susceptible to abrasive wear.

As a result, it can be noted from Table 2 and Figures 4 and 5 that the data of sample N22 is
abrasion resistant due to hardening of the full working surface by surfacing with T590 grade
electrode.

a) sample with hardened b) sample with hardened c) sample with hardened
working surface by cladding working surface by cladding working surface by HFC
with T590 electrode (front and with T590 electrode (full hardening
back sides) working part)

d) sample with thermally e) sample with thermally f) sample with hardened
treated working surface treated working surface working surface by cladding
according to factory according to factory with CS-1 electrode
technology technology (sormite No.1)
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g) sample with thermally h) sample with thermally i) sample with thermally
treated working surface treated working surface treated working surface
according to factory according to factory according to factory
technology technology technology

Figure 5. Photos of worn surfaces of grain-fertilizer-grass seeder chisel opener hardened by
different methods

Conclusion

Analyzing the photos of worn surfaces of chisel opener, data from Tables 1-2, Figures 1 and
2, and information on the method of hardening and materials used, the following conclusions
can be drawn:

1. The condition of worn surface layers of chisel opener for defects in them can be studied
using an ultrasonic flaw detector.

2. According to the results of ADC-diagrams obtained by ultrasonic flaw detector it is
established that the equivalent wear area of hardened samples is less in comparison with
serially manufactured (factory technology) samples.

3 Among the hardened samples, the sample hardened with the full working surface with
T590 electrode cladding has the smallest equivalent wear area, and also according to the results
of field experiments, this sample had the highest resistance to abrasive impact.

4 According to the results of field experiments, the samples serially manufactured by the
factory technology, hardened with Sormite and HFC quenching on the front surface of the
chisel had small indentations and chips in the form of grooves and holes when exposed to hard
particles, as well as cutting marks and rounded chamfer from minerals with sharp edges.

5. As the most rational method of chisel hardening for the conditions of production and
agricultural enterprises it is possible to recommend replacement of typical factory heat
treatment by surfacing of the full working part of working bodies of seeder opener with T590
electrodes.
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J.III. Kocat6ekoBa*!, C.0.Hykemen?, H.H.PomaHok3
L2Kazaxckuli azpomexHu1eckull uccaedosamenvckull yHugsepcumem umeHu C.Celighyanuna,
AcmaHa, KazaxcmaH
*benopycckutl 2ocydapcmeeHHblll azpapHblll mexHuyveckull yHusepcumem, Munck, beaapyco

MaKpoCTPYKTYpHBIA aHA/IU3 YIIPOYHEHHOTO J0/10TA C IOMOIIbI0 HAIJIABKU HA OCHOBE
KpeMHHA-MapraHen-xpoma

AHHOTauusA. AKTyaJIbHOCTb MCCJIEJJOBAaHUsS OOYCJOBJEHA TeM, YTO HM3HOC pPaboyux OPraHoB
NOCEBHBIX MalIWH NPUBOAUT K YBEJUWYEHHUIO pacxXo/la TOIIMBA, YXYAIIEHUIO KadyecTBa 3a/le/IKU
ceMsiH Y, KaK CJeiCTBUE, CHXKEHUIO YPOXKAaHHOCTH. B CBSI3M ¢ 3TUM, JaHHAas CTaTbs HallpaBJieHa Ha
HccieIOBAaHUE COCTOSIHUSA YIIPOYHEHHBIX Pa60UYMX OPraHOB 3KCIIEpUMEHTAbHOM 3epHOTYKOTPaBSIHOM
cesakd. Ha ocHoBaHMHU pe3y/IbTaTOB MHPOPMALMOHHOI'O MOMCKA MPUHHUMAJIUCh CJAEeAYIOIIUE METOMbI
YIPOYHEHHUS: 3JIEKTPOAYroBas HalJIaBKa TBEPAOCIUIaBHBIMU 3JIEKTPOJAMH U copMalToM; HarpeB TBY
JOJIOT 1MoJ 3aKaskKy. Jlyis mpoBeieHUs1 UCC/e[J0BAHMN UCI0Jb30Ba/IMCh 06pasIibl SKCIIepUMeHTalbHbIX
JIOJIOT COITHUKOB 3€PHOTYKOTPABIHOMN CESJIKY, U3TOTOBJIEHHBIE M3 cTasn 651 CocTosiHME U3HOLIEHHBIX
NOBEPXHOCTHBIX CJIOEB JIOJIOT COIIHMKOB U3y4aoCh YJIbTPa3BYKOBbIM AedekTockonoM. MccienoBanus
MI03BOJIMJIM YCTAHOBUTD, YTO CPeJIM YIPOUYHEHHBIX 06PA310B HAUMEHBIIYI0 3KBUBAJIEHTHYIO IJIOLIA/Ib
M3HOCa MMeeT obpasel], YIPOYHEHHBbIH MOJHOMW pabouyeil MOBEPXHOCTU C HAIJIaBKOM 3J€KTPOAAMU
Mapku T590, a TakKe 10 pe3y/IbTaTaM I0JIeBbIX IKCIIEPUMEHTOB Y JAHHOTO 06pa3iia 6blj1a HauboJIbIas
CTOMKOCTb K abpa3svuBHOMY B03JeicTBUI0. Ha OCHOBaHMM 3THUX pe3y/IbTAaTOB B KauyecTBe HauboJjiee
palMoOHaJIbHOIO MeTOo/la YIPOYHEHHUS JI0JIOT [Jis YCJOBHUM MPOU3BOJACTBA B CEJIbCKOXO3MCTBEHHBIX
NpeANpUSATHUSIX PEKOMEH/IyeTcsl 3aMeHa TUIOBOM 3aBOACKOM TepMO0o6pabOTKM Ha yHNPOYHEHHYIO
MIOJIHOM paboyel YacTH.

KioueBble cJ/10Ba: MaKpOCTPYKTYPHbIM aHalIu3, HU3HOC, YNPOYHEHHas CTajlb, TepMHYecKas
obpaboTka, AP/ auarpamMma, 4,0/10TO COUTHUKA, 3€pPHOTYKOTPaBsIHasH CesiIKa.

J.II. Kocar6ekoBa*!, C.0. Hykemer?, H.H. PomaHwK?
L2C.Celigpynnuq amoiHdarsbl Kazak azpomexHukaablk 3epmmey yHugepcumemi, Acmata, Kazakcman
3Benopycb Memaekemmik azpapivlK mexHUKaA/AbiK yHUgepcumem, MuHck, beaapyco

KpeMmHMii-MapraHen-Xxpom Heri3iHAeri 6a/IKbITYMEH HbIFANThUIFAaH KallayFa
MaKpOKYPbUIBIM/JBIK, TAJ1AAY

AHaaTtna. 3epTTeyAiH ©3eKTiJiri eric MallMHaJapbIHbIH KYMbIC OpraHJapblHbIH, TO3ybl OTbIH
HIBIFBIHBIHBIH, APTYbIHA, TYKbIM Ceby calachIHbIH, HalllapJiayblHa K9He HATHXKecCiHJe eHIMJIMIKTIH
TeMeH/JleyiHe oKeJleTiHAiriHe OakaHbICThl. OChbIFaH OaW/AHBICTBI, OYJ MaKaja TaXKipubesik
aCTbIK-ThIHAWTKbIII-LIEMN CEeNKIIITIH KAaTaWTbLIFAH >XYMbIC OpraHJAAapbIHbIH KaFJalblH 3epTTeyre
OGaFbITTa/IFaH. AKNapaTThIK i3/ley HOTH)KeJsepiHiH, HerisiHAe KaTaWTyAblH MblHajak aaicTepi
KaObLIIaH/ABI: KAaTThl KOPBITNAJbl 3JIEKTPOATAPMEH KoHE COPMAMWTIIEH 3JIEKTP AOFA/IbIK OAJIKBITY;
mbIHBIKTBIPY YiiH XKXKT Kainayabl HIBIHBIKTBIPY. 3epTTey »Kypridy yuid 650 6osaTTaH »acajfaH
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aCTbIK-ThIHAWTKBIII-LIEIN CEeNKIIITiH 3KCIepPUMEHTTIK KallayJapblHbIH YJTiiepi naijasaHblIjbl.
3epTTey/ep KaTaluThIJIFaH YATIEPAiH illiH/€e TO3YAbIH eH a3 9KBUBaJIeHTTI aygaHbiHAa T590 MapKaJibl
3JIEKTPOATApMEH OaJIKbITBIIFAH TOJIBIK KYMbIC OeTiMeH KaTaWTbLIFaH YJri 6ap eKeHiH, coHAaM-
aK, JaslaJblK dKCIepUMeHTTEPAiH HaTHXesepi 60MbIHIIA 6yJ YATiHiH abpa3suBTi acepre Te3iMAiiri
YKOFaphl eKeHiH aHbIKTayFa MyMKiH/iK 6epai. Ocbl HoTHXKeJiepre CylieHe OThIPHIII, ayblIIapyallblIbIK,
KacinopbIHapblHAAaFbl 6HAIPIC XKaFJalaphbl YIIiH KallayAbl KATAaUTYAbIH €H YThIMAbI d/ici peTiHze
TUNTIK 3aybITThIK TEPMUSJBIK 6HJAEYAI TOJBIK XYMbIC 06JiriHiy 6eTi KaTaWTblIFaHFa aybICTbIPY
YCBIHBLIA/Ibl.

Ty#iH ce3gep: MakpOKYpPbUIbIM/BIK Talay, TO3Y, KATaUThLJIFaH 60J1aT, TeEPpMUSAIBIK eHJey, AA/]
JuarpaMmachl, CiHipyIliHiH Kallaybl, aCTbIK-ThIHAWTKbILI-II6T CENKIillli.
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