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Abstract: The authors carried out the study of the influence of 3D printing modes on the structure and chemical com-
position of 30HGSA steel (chromansil) samples produced by the method of additive electric arc surfacing. To study
the influence of the electric arc surfacing mode on the chemical composition of the steel under study, an optical emission
analysis of the samples was carried out. The influence of the surfacing mode on the resulting structure was assessed over
the entire height of the deposited walls at magnifications of x50, x100, x200 and x500. Optical emission analysis identi-
fied a change in the material chemical composition associated with the loss of chemical elements. It was found that
the degree of loss of C, Cr and Si increases almost linearly and is directly proportional to the surfacing heat input
(Q, J/mm). The exact influence of an increase in the surfacing heat input on the Mn content was not found, but a relation-
ship between the degree of its loss and the voltage (U, V) during surfacing of samples was identified. Microstructural stu-
dies of all samples did not reveal a large number of systemically formed structural defects characteristic of cast and welded
products (pores, shrinkage cavities, etc.), which confirms the high quality of the metal in goods produced by electric arc
surfacing. Analysis of micrographs taken in different areas of the samples allowed determining that the metal microstruc-
ture does not undergo significant changes under different surfacing modes; the main tendencies in changes in the structure
along the height of the sample are preserved. All samples demonstrated the formation of a highly dispersed structure, re-
gardless of the 3D printing parameters. The most favorable metal structure, suitable for subsequent use in the production of
goods using additive manufacturing, was recognized as the structure of the sample deposited using mode No. 5 (/=160 A,
U=24 V, 0=921.6 J/mm). This mode can be used for further study of the problems of additive electric arc surfacing
of 30HGSA steel.
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manufacturing.

Acknowledgements: The study was supported by the grant of the Russian Science Foundation No. 22-79-00095
“Development of scientific and technological foundations for the structure formation of structural materials obtained
by additive electric arc growth for the formation of mechanical properties under fatigue using artificial intelligence ap-
proaches”, https://www.rscf.ru/project/22-79-00095/.

For citation: Kabaldin Yu.G., Anosov M.S., Mordovina Yu.S., Chernigin M.A. The influence of 3D printing mode
on the chemical composition and structure of 30HGSA steel. Frontier Materials & Technologies, 2024, no. 3, pp. 63-73.
DOI: 10.18323/2782-4039-2024-3-69-6.

INTRODUCTION

The intensive development of 3D printing (additive
manufacturing) technologies, leads to the necessity of

tive, and simplest is the method of 3D printing by
WAAM, used in this work [2; 3].
The advantages of additive methods include, the ability

a thorough study of the mechanical properties, structure
and chemical composition of metals produced by this
method. Today, the main methods of 3D metal printing
are layer-by-layer powder melting (Selective Laser Melt-
ing, SLM), laser powder surfacing (Laser Engineered
Net Shape, LENS / Direct Metal Deposition, DMD) and
electric arc surfacing (Wire and Arc Additive Manufac-
turing, WAAM) [1]. The most technologically produc-

to automate fully the process of producing goods;
a significant reduction in material consumption when manu-
facturing products from expensive materials, such as titani-
um and nickel alloys; the possibility of small-scale produc-
tion of goods, which is unprofitable when using traditional
production methods [4—6].

Despite the noted advantages of additive manufactur-
ing methods, the application of these technologies faces
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a number of difficulties due to the complexity of select-
ing printing modes, and thermal cycle parameters. De-
pending on the selected 3D printing mode, it is possible
to obtain different mechanical properties of the material.

SLM is a technology for manufacturing complex pro-
ducts by laser melting of metal powder, using mathemati-
cal CAD models. SLM is considered a high-energy pro-
cess. At the point where the powder melts, the energy
density is higher compared to other electric arc processes
(for example, welding), but lower than with laser irradia-
tion [7]. One of the problems of SLM-produced parts is
the relatively high surface roughness, which reduces fa-
tigue resistance by increasing the stress concentration on
the sample surface [8].

Laser powder surfacing (LENS/DMD) is an additive
technology for growing a part by fusing a powder material
layer onto a substrate. The laser beam creates a welding
pool, into which the metal in powder form is injected,
where it melts and solidifies to form a metallic bond to
the substrate. Typically, this process uses a single-mode
continuous wave solid-state fiber laser, operating at a wave-
length of 1075 nm. During the process, metal powder from
the feed system is automatically fed to the substrate, which
is lowered to a height equal to the deposited layer thickness.
However, it is noted that the laser surfacing method does
not have the reproducibility of the chemical composition,
and mechanical properties of the final products [9; 10],
which is a serious shortcoming.

WAAM is a relatively new technology emerged in
the 1990s. It consists of fusing conventional welding wire
widely available commercially onto a substrate, which
results in the finished part formation. Compared to con-
ventional manufacturing, WAAM allows reducing produc-
tion time by 40-60 % and post-processing time by 15—
20 %, depending on part size. Thus, aircraft landing gear
stiffeners using this technology are manufactured with
raw material savings of approximately 78 % compared to
conventional production [11]. Metals with good
weldability can potentially be used for the WAAM pro-
cess, and so far, researchers have successfully produced
objects from the alloys based on Ti [11], Al [12], steel
[13], and Ni [14] using this method.

Stainless low carbon steels (austenitic, martensitic
and duplex) are the most preferred candidates for
WAAM surfacing due to their combination of mechani-
cal properties, high corrosion resistance and weldability.
However, this cannot be said about medium-carbon
steels widely used in mechanical engineering, aircraft
manufacturing and other fields. Therefore, the study of
the behavior of medium-carbon steels during the WAAM

process with the prospect of using the developments in
industry is of interest.

During the process of surfacing layers, the metal is in
a liquid state and is then subjected to multiple heating
cycles to temperatures above critical, which leads to
a possible change in the chemical composition of the
starting material. As a result of non-equilibrium crystal-
lization and repeated heating of the metal, the micro-
structure of the resulting material differs significantly
from the structure of the material obtained from rolled
products [15-17].

Foreign research is increasingly considering additive
technologies, including WAAM. At the same time, in Russia,
these methods are studied locally and are not so widespread.
However, it is the use of additive technologies that can re-
duce the cost of single and small-scale production of goods
from widely used structural materials, such as 30HGSA steel.
The development of these technologies will contribute to the
development of Russian science and import substitution.

The purpose of this research is to study the influence of
additive electric arc surfacing modes on the chemical com-
position and microstructure of 30HGSA steel.

METHODS

The research material was 30HGSA structural steel
(GOST 4543-2016 “Rolled Products Made of Alloy
Structural Steel. Technical Specifications”). Table 1 pre-
sents the grade chemical composition of the deposited
30HGSA steel.

Samples for studying the chemical composition and mi-
crostructure of the deposited metal were prepared on a spe-
cialized stand for additive electric arc surfacing [18]. Nine
blanks in the form of walls (Fig. 1) were produced using
various printing modes. The width of the deposited walls
was | surfacing bead, the height of the walls was formed by
depositing 10 layers. A drop of metal was transferred by
short circuits.

The surfacing mode was specified by the following pa-
rameters: current (/, A), voltage (U, V), arc gap (z, mm),
wire feed speed (¥, mm/s), and shielding gas consumption.
In this case, the arc gap, wire feed speed and shielding gas
consumption were constant for all experiments, and
amounted to 11 mm and 200 mm/min, respectively (deter-
mined by preliminary tests) [19; 20].

Based on the 3D printing modes, the heat input (Q) of
the process (electrical energy consumed per length unit of
the seam) was determined as one of the complex informa-
tive parameters, in accordance with GOST R ISO 857-1-
2009, taking into account the energy loss coefficient of 0.8:

Table 1. Chemical composition of the 30HGSA steel (GOST 4543-2016)

Taonuua 1. Xumuuecxuii cocmag cmanu 30XI'CA (I'OCT 4543-2016)

Element C Si

Mn

Cr S P

Content, % 0.28-0.34 0.90-1.20

0.80-1.10

0.80-1.10 <0.025 <0.025
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Fig. 1. General view of the deposited walls
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Table 2 shows the surfacing modes for each welded
blank, and the values of the heat input of the surfacing
process.

Samples were cut from a wall deposited using the
WAAM method across the direction of deposition to study
changes in the structure and hardness along the height of
the grown metal.

The material chemical composition was determined
by emission spectral analysis on a Foundry-Master sta-
tionary optical emission analyzer — a high-precision la-
boratory multi-matrix analyzer with a sensitivity range
for most elements of 0.001 % (according to some data,
up to 0.0001 %).

The metal microstructure was studied on microsections
using an Altami MET 1C optical microscope at magnifica-
tions of x50, x100, x200, and x500. Sample preparation
was carried out according to standard technique (mechani-
cal grinding with sandpaper of different grain sizes and

polishing using various pastes). Etching was carried out
with a 4 % aqueous solution of nitric acid [21].

RESULTS

During the study of the chemical composition of
the samples, data reflected in the diagram (Fig.2) were
obtained. The original wire was sample No. 0 shown in
Fig. 2. The content of other chemical elements acting as

impurities is constant in all studied samples, so these ele-
ments are not shown in Fig. 2.

During the study of the microstructure of the samples,
practically no technological defects were identified. Large
single defects were found only on samples manufactured
using modes No. 3 and 7 (Fig. 3).

To compare the quality of different surfacing modes,
the microstructure was studied in different regions along
the height of the deposited wall of the samples (Fig. 4).

The main microstructural changes are presented in
Fig 5-7, and correspond to samples melted using modes
No. 1, 5 and 9, respectively, since they allow assessing
the main changes in the height of the deposited metal most
completely.

In sample No. 1, the wall microstructure near the sub-
strate consists of tempered bainite (Fig. 5 a). In the center
of the sample, the bainite structure is generally preserved,
but the appearance of other structural components
(troostite) is visible. At the top of the sample, the micro-
structure changes, and consists predominantly of tro-
ostosorbite (Fig. 5 ¢), while the columnarity of the grains
caused by the temperature gradient during cooling of
the deposited bead is partially retained. Clearly defined
ferrite grains are observed. One should note that the last
deposited layers of sample No. 1 are characterized by
a rather high degree of grain size nonhomogeneity.

The microstructure of sample No. 5 near the substrate
is also represented by tempered bainite (Fig. 6 a). In this
sample, the tendency for a uniform transition from
the bainite structure to the troostosorbite structure

Table 2. Deposition modes for each blank produced by the WAAM method
Tabnuya 2. Pedicumol nannagku 015 Kaxicooll 3a20MosKu, noyueHHol memooom WAAM

Blank No. 1 2 3 4 5 6 7 8 9
LA 120 160 200 120 160 200 120 160 200
U,B 18 18 18 24 24 24 27 27 27

0, J/mm 518.4 691.2 864.0 691.2 921.6 1,152.0 777.6 1,036.8 1,296.0
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Fig. 2. Change in the content of alloying elements depending on the deposition mode
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Fig. 3. Defects identified in the structure of samples, x50:
a — sample No. 3; b — sample No. 7
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Fig. 4. Location of characteristic zones for studying the microstructure of the sample:
1 — base; 2 — center; 3 —top
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Fig. 5. Microstructure of the deposited wall (30HGSA steel, sample No. 1, 0=518.4 J/mm) (x500):
a — near the substrate; b — in the center of the sample; ¢ — at the top of the sample
Puc. 5. Muxpocmpyxmypa nannasnennoi cmenxu (cmaiv 30XI'CA, obpasey Ne 1, Q=518,4 [oic/mm) (%500):
a — 86au3u noonoxcku, b — 6 yenmpe obpasya; ¢ — 6 sepuiune obpasya

Fig. 6. Microstructure of the deposited wall (30HGSA steel, sample No. 5, 0=921.6 J/mm) (x500):
a — near the substrate; b — in the center of the sample; ¢ — at the top of the sample
Puc. 6. Muxpocmpyxmypa nannaenennoii cmenku (cmanv 30XI'CA, obpazey Ne 5, Q=921,6 [oc/mm) (X500):
a — 66nu3u noonodcku; b — 6 yenmpe obpaszya; ¢ — 6 eepuiune 0o6pasya

Fig. 7. Microstructure of the deposited wall (30HGSA steel, sample No. 9, Q=1296 J/mm) (*500):
a — near the substrate; b — in the center of the sample; ¢ — at the top of the sample
Puc. 7. Muxpocmpyxmypa nannaenennou cmenxu (cmano 30XI'CA, obpasey Ne 9, Q=1296 [oc/mm) (x500):
a — gbnu3su noonodicku; b — 6 yenmpe obpasya; ¢ — 6 eepuiune 0opasya

remains, but the structure change proceeds more smooth-
ly. The microstructure of all areas does not reveal grain
size nonhomogeneity, and grain columnarity in the last
surfacing beads.

The microstructure of sample No. 9 near the surfacing,
mainly consists of tempered bainite (Fig. 7 a). One should
note that with this surfacing mode, inclusions of other

structural components (troostosorbite), are visible in
the main bainite structure. This sample also retains the ten-
dency of a gradual transition from the bainite structure to
the troostosorbite structure, but it is represented by larger
grains. In general, the microstructure of the sample deposit-
ed using mode No.9 is coarser than the structure of
the other samples.
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In samples No. 1-3, an area with a sharp change in
the structure relating to the last 2—3 layers of surfacing was
identified (Fig. 8).

The study of micrographs of different samples did not
reveal a large number of structural defects characteristic of
cast and welded products (pores, shrinkage cavities, etc.).
One should note that a highly dispersed structure was ob-
tained for all surfacing modes.

DISCUSSION

Based on the results of spectral analysis, the authors
found that when manufacturing products using 3D metal
printing technology, there is a decrease in the content of
carbon and main alloying elements, such as Si, Mn and Cr.
This phenomenon actively manifests itself during welding
and casting of metals, and is associated with the material
liquid state. Technologically, the process of 3D metal print-
ing is similar to welding; therefore, a change in the content
of chemical elements is a loss of metal.

It was found that the C, Si and Cr content decreases al-
most linearly. One can note that when increasing the heat
input of the surfacing process, the proportion of loss in-
creases. The influence of the heat input of surfacing on
the Mn content is not so clear. It was found that the loss of
Mn is the same for samples deposited with the same volt-
age. The decrease in Mn content occurs in steps and corre-
sponds to a voltage increase during surfacing.

Microstructural analysis revealed virtually no defects
characteristic of cast or welded products (pores, shrink-
age cavities, etc.) [22]. Large single defects (shrinkage
cavities) were detected only in samples manufactured
according to modes No. 3 and 7 (Fig. 3). The above de-
fects were not detected in samples made using other sur-
facing modes.

When studying other sections of samples No. 3 and 7,
defects were not re-identified, which may indicate the non-

systemic nature of the formation of shrinkage cavities in the
samples. One can conclude that the occurrence of cavities is
not related to the surfacing mode, and is caused by a single
violation of the surfacing technology.

Summarizing the microstructural analysis data, one
can identify zoning in the deposited material depending
on the order of the deposited layer, with the zones
smoothly transitioning from one to another (except for
samples No. 1-3). Thus, near the substrate, the structure
is represented by tempered bainite. The occurrence of
this structure is caused by a rather high cooling tempera-
ture after surfacing, and the supply of sufficient heat
energy during surfacing of subsequent layers. The mi-
crostructure of the middle deposited layers of 30HGSA
steel, in addition to bainite, contained troostite, which
can be explained by the slower cooling of this area, dur-
ing which the S-curve nose was affected (Fig. 5Db).
The energy supplied after surfacing is also sufficient for
tempering processes to occur. According to mode No. 5,
the most homogeneous microstructure is formed, which
should ensure isotropy of properties.

In the last deposited layers, troostosorbite is detected,
but in sample No. 1, grain size nonhomogeneity with
a sharp zone transition is observed (Fig. 8), which may be
associated with the shorter time when the metal of these
areas is at temperatures close to critical; sample No. 9 has
coarse grains with columnar crystals. These shortcomings
lead to a decrease in strength properties, and unsatisfactory
results during subsequent heat treatment.

Unlike samples No. 1 and 9, these defects were not
found in the upper layers of sample No. 5. Consequently,
even without heat treatment, this structure is more effi-
cient, and further heat treatment according to the correct
mode will only improve the properties of the deposited
30HGSA metal.

The described differences in the microstructure of
the samples are explained by the heat input during

Fig. 8. Example of an area with a sharp change in the structure, <100
Puc. 8. [Ipumep obnacmu c pe3xum usmenenuem cmpykmypul, *100
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surfacing, and the cooling rate. Due to the relatively
small heat input (compared to other modes), sample
No. 1 has a lower cooling rate, which facilitates the
phase transformation of steel, through the diffusion
mechanism. Therefore, troostite and ferrite grains appear
in the microstructure (Fig. 5 ¢).

For sample No. 5, the amount of heat input during
the surfacing process is optimal, so the temperature gradient
between the metal and the environment is sufficient, so that
after surfacing, the 30HGSA steel cools at the rate neces-
sary for the formation of highly dispersed bainite. A similar
bainitic structure in the 30HGSA steel is formed during
the fabrication of welds [23].

The heat input of surfacing for sample No. 9 promotes
the bainite formation; however, a large amount of heat in-
put provokes grain growth, which makes the structure of
the upper layers coarser.

Pores of various sizes were observed in the deposited
samples (Fig.3), and this fact raises the question of
the permissible porosity level. The same question arose in
[24] in relation to SLM technology, which is related to
WAAM technology. As the authors note, controlling
the energy density in limited areas of the SLM process cur-
rently used for porosity prediction is insufficient consider-
ing the complexity of the process. This statement is also
applicable to WAAM.

Thus, the 30HGSA steel microstructure has zones
whose structural composition does not depend on the sur-
facing mode, but the surfacing mode affects the structure
dispersion and defectiveness. Different results were ob-
tained for 09G2S and 06HI19NOIT steels [25]. Obtaining
results different from those described above may be caused
by different weldability of the steel grades under considera-
tion. 30HGSA steel, unlike 09G2S and 06H19NIT steels,
is partially weldable. The presence of zoning along
the height of the deposited metal was also observed in
titanium alloys [26].

Microstructural analysis of samples produced under dif-
ferent surfacing modes identified that the most favorable
metal structure is the structure of sample No. 5 (/=160 A,
U=24 V, 0=921.6 J/mm), which gives grounds to use it as
a working material for further research.

It is necessary as well to carry out additional work to
demonstrate the corrosion resistance of samples produced
by the WAAM method. In paper [27], using the example of
corrosion-resistant SS 316 steel, it is shown that samples
produced by the WAAM method have higher corrosion
resistance than samples produced by sand casting. At
the same time, the lower deposited layers of the WAAM
samples had lower corrosion resistance than the upper ones,
which is associated with the difference in heat input. Tak-
ing into account the non-homogeneity of the 30HGSA steel
microstructure along the height of the deposited wall, one
should also expect a scatter in the corrosion properties in
this section.

However, in [28], the opposite is shown using the ex-
ample of magnesium alloys. The authors tried to obtain
a magnesium alloy using WAAM technology with the pro-
spect of using it in biomedicine. However, at this stage of
technology development, this is impossible due to the re-
duced corrosion resistance, and biocompatibility of magne-

sium alloys produced by the WAAM method. Similar prob-
lems are observed for steels.

The work [29] raises the problems of certification of
WAAM products, and non-destructive testing. This is
a labor-intensive task, since initially it is necessary to re-
move the WAAM surfacing method from the category of
research ones, and used mainly for single production. Only
after this, it will be possible to talk about the development
of standards that will allow evaluating correctly, the proper-
ties of manufactured products.

CONCLUSIONS

1. When surfacing products using various surfacing
modes, a change in the material chemical composition is
observed, associated with the loss of chemical elements.
The degree of loss of C, Cr and Si increases with increasing
heat input of the layer surfacing (Q) and changes almost
linearly. Mn loss depends on the 3D printing voltage.

2. The metal microstructure does not undergo signifi-
cant changes when the surfacing mode changes. The main
tendencies in the change in the structure along the sample
height are preserved: a gradual transition from a bainite
structure near the substrate to a troostosorbite structure cor-
responding to the last surfacing beads, is observed.

3.For all samples, a large number of systemically
formed structural defects characteristic of cast and welded
products (pores, shrinkage cavities, etc.) was not identified.
One should note that a highly dispersed structure was ob-
tained in all samples, regardless of the 3D printing parame-
ters. The exception is the sample deposited using mode
No.9 (/=200 A, U=27V, Q=1296J/mm): in this case,
the resulting structure was characterized by a larger grain
size than the structure of the other samples.

4. The structure of sample No.5 (/=160 A, U=24V,
(0=921.6 J/mm) was recognized as the most favorable metal
structure suitable for subsequent use in the production of
goods using 3D printing.
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Annomayusn: IIpoBeeHO HCcleI0BaHUE BINSHUS peXUMOB 3D-rieuaTn Ha CTPYKTYpY M XMMHYECKHI cocTaB o0pas-

1oB u3 ctanu 30XT'CA (XxpoMaHCHIIb, aHTIL. chromansil), TTOTy4eHHBIX METOJIOM aJINTHBHOW 3JIEKTPOYyrOBON HAIlIaBKH.
st uccnenoBaHus BIMSIHUSL peXUMa 3JIEKTPOAYIOBOM HAIUIABKM Ha XMMHMYECKHMH COCTAaB MCCIENYEMOW CTaJld IIPOBEJEH
ONTHKO-3MHUCCHOHHBIH aHan3 00pa3noB. OueHKa BIMSHUS PEXKMMa HAIUIABKK HA MOJY4aeMyI0 CTPYKTYpY IPOBOJMIACH
MO BCEH BBICOTE HAIUIABIECHHBIX CTEHOK NpH yBenuueHUsx x50, X100, x200 u x500. B xone onTHKO-3MUCCHOHHOTO aHa-
JIM3a BRIABICHO M3MEHEHHE XMMHYECKOTO COCTaBa MaTepHalla, CBA3aHHOE C YTapoM XMMUYECKHUX 3JIEMEHTOB. Y CTaHOBJE-
HO, uTO crerneb yrapa C, Cr u Si pacTeT NpakTHYECKH JIMHEHHO U MPSMO MPONOPIMOHAIbHA IIOTOHHON HEPTHU Harllas-
ku (Q, Jx/mMm). ToyHOTO BIMSIHMSL POCTA BEIMYMHBI TIOTOHHON SHEPTHM HAIUIABKU Ha coZep)kaHue Mn He yCTaHOBJIEHO,
HO BBISIBJICHA B3aMMOCBSI3b MEX/y CTENEHBIO eTo yrapa u Hanpsbkenuem (U, B) npu HammaBke o6pasios. B xoxe Mukpo-
CTPYKTYPHBIX MCCIIEJIOBaHUI BCEX 00pa3IOB HE BBISIBICHO OOJIBIIOTO KOJIMYECTBA CUCTEMHO O0Pa30BaBIINXCS CTPYKTYP-
HBIX J1e()eKTOB, XapaKTEPHBIX JUISl JIUTHIX U CBAPHBIX M3/EJUH (TTOpHI, yCcaJ0uHble PAKOBHHBI H T. [I.), YTO HOATBEPXKIAET
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BBICOKOE KadeCTBO META/Ia B M3ACIUAX, HONyYCHHBIX METONOM 3JIEKTPOIYrOBON HAIUIAaBKH. AHAIM3 MHUKPOCHHUMKOB,
C/IeNaHHBIX Ha PA3IMYHBIX Y4acTKax 00pasloB, IMO3BOJIMI ONpPEICIUTh, YTO MUKPOCTPYKTypa METajlla He MpeTepreBacT
CHJIbHBIX W3MEHEHHMH IIPU Pa3HBIX PEXMMAax HAIUIABKU, COXPAHSIOTCS OCHOBHBIC TCHICHIMHM M3MEHEHHS CTPYKTYPHI 110
BbIcOTE 00pa3na. Ha Bcex 00pasiax 0TME4eHO MOTydeHHE BHICOKOIUCIEPCHON CTPYKTYPHI BHE 3aBUCHMOCTH OT IapameT-
poB 3D-neuyaru. Hanbosee 6GnaronpusaTHON CTPYKTypOH MeTaiia, MOIXOMSIIEH sl OCIIEAYIONIero HCIONIb30BaHuUs IPU
TIPOU3BOJICTBE M3Aenuii MeTogoM 3D-meuarn, nmpu3HaHa CTPYKTypa oOpasiia, HalIaBiIeHHOTo 1o pexxumy Ne 5 (/=160 A,
U=24 B, 0=921,6 dx/mm). [JaHHBIH pEXUM MOKET OBITH MCIIONB30BaH IS JAIbHEHINEro M3ydeHus mpoOaeM aaIuTHB-
HOM 3nexTpoayrosoit Hamnasku ctanu 30XI'CA.

Knwueswvie cnoga: crans 30XI'CA; aaguTuBHas >JIEKTPOAYroBas HAIJaBKa, ONTHUECKHIM SMUCCHOHHBIM aHanu3;
MeTayurorpadudaeckue uccuenoBanus; 3D-neyaTs.
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