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REVIEW OF DESIGNS OF MACHINES FOR SURFACE COMPACTION
OF PRODUCTS MADE OF CONSTRUCTION MIXTURES

Concrete works are the most important in construction by scope and cost. Concrete
as a building material serves as the basis for creating load-bearing structures of
buildings and constructions. This is justified by its high mechanical characteristics and
processability. Almost any construction elements of structures of any configuration and
purpose can be made of concrete. This research conducted a comprehensive analysis of
surface-acting molding equipment of construction industry plants — vibrating and non-
vibrating.

The surface-acting molding equipment using vibratory action on the mixture to be
compacted is considered. Examples of such installations are locally developed and self-
propelled plates of foreign companies Dynapas and Amman. The use of pendulum
vibration exciters in autonomous vibrating compactors makes it possible to obtain
directional vibrations. The versatility of Amman vibrating plates is ensured by changing
the direction of the vibration speed, used for trenches and large areas, and has a
working width adjustment. ZENIT-TECHNO is also engaged in the production of
equipment for the concrete industry, which presents a wide range of equipment for the
production of concrete mixtures — lines for the production of concrete products by
vibration under pressure, molds for any products, installations for processing concrete
products, equipment and tools for laying paving stones, slabs, curbs, and various
clamps.

Despite the continuous improvement of vibratory concrete forming units, it is still
impossible to get rid of the increased noise and vibration levels at workplaces, which
creates harmful working conditions. Non-vibration forming methods not only eliminate
the disadvantages of vibration technology, but also open up new opportunities to
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increase labor productivity and reduce the metal consumption of equipment. One of the
methods of non-vibration molding is roller pressing, which is characterized by the fact
that new portions of the mixture are repeatedly pressed into the freshly laid layer under
the roller, which reciprocates across the mold. Extrusion pressing involves pushing the
raw material mass through a hole in the die with a screw.

The analysis of existing technical and economical information, experience of
industrial and laboratory researches suggests that the calculation, design and creation
of new concrete forming units are relevant and promising at the present stage of their
use.

Keywords: machine, unit, aggregate, compaction, forming, vibration, construction
mix, concrete, rolling, pressure, product.

Problem statement. Concrete works are the main ones in construction by their
scope and cost [1, 2]. Concrete as a building material serves as the basis for creating
load-bearing structures of buildings and constructions. This is justified by its high
mechanical characteristics and processability. Almost any structural elements of
constructions of any configuration and purpose can be made of concrete [1, 2].

In recent decades, along with the development of monolithic concrete structures,
precast concrete [1-8], manufactured by construction companies, has become
increasingly important in construction. The structure of its production is such that the
molding of products, as well as the maintenance and repair of equipment, accounts for
about 50% of labor intensity [1, 2]. In the precast and monolithic reinforced concrete
industry, the process of equipment aging is taking place, which is explained by the
absence of a system for implementing theoretical developments implemented in
engineering solutions.

An objective of this research is a comprehensive analysis of surface-action
molding equipment of construction industry plants.

Analysis of recent researches and publications. There are two common methods
of compaction of construction mixtures: vibration and non-vibration.

Vibration effects on concrete mixtures are of great practical importance and underlie
all modern compaction technology [1-11]. The essence of the vibration effect is that
when vibrating, the concrete mixture acquires fluidity properties due to the disruption of
the bonds between the particles. The particles that gain increased mobility are
repositioned and, under the influence of gravity, tend to take a more stable position. At
the same time, the air between the particles is forced upward and the mixture is
eventually significantly compacted.

The process of vibro-compaction of a concrete mixture is complex and takes place in
several stages: repacking of components with intensive air displacement, particle
convergence and final air displacement, as well as possible additional compaction due to
some additional, for example, static pressure [1, 2]. This stage is called compression
compaction and can be carried out both during the vibration of the mixture and after the
vibration process is completed. In the first case, a positive effect of increasing the
density and strength of concrete is achieved by applying a small static pressure for
several minutes. In the second case, the same effect can be obtained only by applying a
significant specific pressure of several megapascals. In both cases, the effect is achieved
due to partial compression and more even distribution of water in the pores, as well as
the sealing of contacts between aggregate grains.
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Since the process of vibration action is alternating, the deformation that leads to
compaction of the mixture layers can also be reversed, which contributes to the
delamination and disruption of the compacted structure [1-8]. Therefore, the compaction
process is also influenced by the type of the load applied by the working body of the
machine.

Vibrating machines are a source of vibrations due to their functional characteristics.
These vibrations can be transmitted to the foundation, the supporting construction, and
to the person working with the vibration machine. The latter creates uncomfortable
conditions at workplaces, increases noise levels and involves the bearing metal
structures of machines, constructions, etc. in vibrations [1-8]. Sanitary and hygienic
standards provide for and regulate cases of vibration transmission to the hands of an
employee and to his or her workplace [1-4, 9-11].

The non-vibration method of compaction of mixtures is based on the application of
pressure to the mixture in a mold or in a special molding cavity [1-4, 12-17]. The
fundamental difference between the non-vibration method of compaction of mixtures
and the vibration method is that the movement of material particles occurs mainly in the
direction of the applied pressure. In this case, the transverse macro-movement of
particles in the mold is virtually non-existent. This method is used for the production of
certain construction products and materials (slabs, panels, reinforced concrete pipes,
concrete hollow blocks, cinder blocks, bricks, etc.) [1-4].

Non-vibration compaction methods are divided into static and dynamic. The static
ones include pressing, rolling, extrusion, vacuuming, and the dynamic ones include:
pneumatic and mechanical spraying [1-4]. This division is to some extent conditional, as
it all depends on the speed of force application and the physical and mechanical
properties of the material to be compacted [1-4, 12].

Main part. In modern construction conditions, one of the most pressing problems
is the introduction of machinery and equipment that meet the criteria of efficiency and
reliability with the provision of process parameters and mobility set by technology [1].
Modern factories and landfills for the production of reinforced concrete products are
complex mechanized enterprises, the technological equipment and sizes of individual
machines of which are determined by the design of the manufactured products and the
adopted production method.

The precast concrete industry traditionally uses mainly heavy concrete mixtures of
varying degrees of stiffness, the vibration compaction modes of which have been
sufficiently studied. At the same time, mixtures with plasticized additives are
increasingly used, the properties and behavior of which under long-term operating
conditions have not yet been sufficiently studied. Over the past four decades, the
production of reinforced concrete structures with plasticized admixtures has tripled, and
their use will continue to grow. The same trend is observed in the USA, England, Japan
and other countries. Moreover, plasticizers are used to reduce water consumption and to
liquefy the mixture in the manufacture of densely reinforced and thin-walled
constructions, to fill hard-to-reach mold cavities, etc. In addition, their use helps to
reduce cement consumption and improve the quality of products if there are
recommendations on the modes of their placement [1]. At the same time, plasticized
concrete mixtures require increased time for heat treatment and, accordingly, the overall
productivity of the process decreases.

Compared to using plasticizers, an alternative is to use ultra-hard mixtures,
including fine-grained concrete, in the production of precast concrete. This is especially
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true for those regions that do not have coarse aggregates, and their delivery is
economically unprofitable. For the placement and compaction of ultra-hard mixtures,
intense vibration effects are required, but they are not effective for some mixtures.

Comparison of specific energy consumption in the forming of reinforced concrete
products by local units of various types [1, 10] shows that vibratory broaching units and
cassette installations are the most economical in this regard. However, the cassette
technology requires the use of a significant amount of plasticizers, which leads to
cement overruns and also requires the revision of the front surface after the product
curing process is completed.

Sliding vibratory compactors can be used as lightweight stand-alone mechanisms
(vibratory beams, vibratory plates) as well as part of the working bodies of concrete
molding units. Lightweight self-contained vibratory compactors are used for the
construction of small-scope and small-area pavements of insignificant thickness (up to
0,1...0,15 m), such as interior workshop coatings, roadway expansion and repair, etc.
They are equipped with an autonomous electric motor or internal combustion engine.
Examples of such mechanisms are local developments and self-propelled slabs from
foreign companies such as Dynapac, Amman, and others (Fig. 1).

‘Qs\j

Fig. 1. Designs of lightweight autonomous sliding vibrating compactors:
a— Amman 3020 vibrating plate; b — Dynapac VT90 sectional vibrating rail
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The use of a pendulum vibration exciter in autonomous vibrating compactors makes
it possible to obtain directional vibrations [10]. The versatility of the Amman 3020
vibrating plate (Fig. 1, a) is ensured by changing the direction of speed. It is used for
trenches and large areas. The working width can be adjusted using the included plates.

A vibrating rail (Fig. 1, b) consists of one or two parallel vibrating beams rigidly
connected to each other. The beams are made of channels, pipes, bars (metal, welded
from sheet and profile steel, or wooden). The working surface of the vibratory rails is
usually unprofiled. The vibrating beams are equipped with one to three unbalanced
vibrating exciters with circular oscillations without synchronization of their rotation.
When the vibratory rails operate, a roller of concrete mixture (0,4...0,5 layer thickness)
appears in front of them, which contributes to better filling of the mold. Vibratory
screeds weighing more than 35...40 kg are mounted on self-propelled trolleys for which
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guide tracks are laid. To reduce the effect of vibrations on the guideway, the vibrating
rails are mounted on elastic supports.

During operation, the vibrating rails can rest on the concrete mix or on the sides of
the mold. The second option is undesirable, as the impact interaction between the
vibrating rail and the mold leads to their destruction and an increase in noise at the
workplace. Several passes are required to complete the final compaction of products
made of plastic mixtures, even of small thickness, otherwise there may be gaps, under-
compaction zones, etc. Such devices are used for small-scale work in the formation of
secondary structures [1, 10].

The Dynapac VT90 sectional vibrating rail (Fig. 1, b) can be easily assembled from
individual sections. The drive is connected to these sections. The width of concrete
paving can reach 25 m. It is used for leveling and compacting concrete mix in the
construction of bridges, highways, industrial floors, etc.

A special group of sliding vibration compactors are hinged mechanisms that are an
integral part of complex working bodies. These mechanisms have a more complex
design due to their functional purpose. This complication is due to the fact that the
working bodies have a hopper with a distribution device or a mechanism for inducing
the mixture to flow in front of the sliding vibrating compactor; behind the sliding
compactor are mechanisms for finishing the surface layer. Some elements of the
mechanisms of the working body may be common. In this regard, there is a need to take
into account and revise the methods of such features of the calculation of the main
parameters of sliding vibrating dies and determine the modes in order to coordinate the
work.

In the technological cycle of production, surface vibratory stamps, like any machine,
must provide optimal modes in various molding conditions. Unfortunately, existing
calculation methods do not always provide parametric coordination of the work of the
component mechanisms with each other. At the same time, the efficient operation of the
molding machine as a whole is possible only with such coordination and with proper
consideration of the physical and mechanical properties of the processed medium and
the conditions of its interaction with the working body. In addition, to ensure the
conditions of full mechanization and automation of the concrete forming unit, it is
necessary to accurately dose the material to be supplied and the speed of supplying the
required dose, which coincide with the performance of all mechanisms of the working
body.

ZENIT-TECHNO also manufactures equipment for the concrete industry,
representing a number of world-renowned companies in Ukraine [19]. Equipment for
the production of concrete mix, lines for the production of concrete products by
vibration under pressure, molds for any product, installations for processing concrete
products, equipment and tools for laying paving stones, slabs, curbs, various clamps,
spare parts and components [19].

The ZENITH 913 mobile concrete block machine for the production of high-rise
construction and design elements is shown in Fig. 2 [19]. With the Model 913, high-
quality hollow blocks, formwork and wall stones, floor elements, monolithic stones,
landscape design elements and much more can be mass-produced. Available as a semi-
automatic or full automatic machine, the ZENITH 913 operates with the highest
efficiency, both in the workshop and in the open air. The products are placed in rows on
a concrete platform, which is protected from damage by running wheels. In the fully
automated version, there is electromechanical lane correction or, alternatively, the
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machine runs on rails. The quick change from a filled production lane to a free lane is
accomplished by means of a hydraulic swivel mechanism that is integrated into the
frame of the vibratory press. The ZENITH 913 mobile machine is designed for forming
products up to 1240 mm wide and 175-330 mm high.
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Fig. 2. Mobile block making machine ZENITH 913

The high-performance stationary concrete molding machine ZENITH 1500-2
(Fig. 3) is a modern and efficient concrete product manufacturing unit [19]. The
ZENITH 1500-2 concrete molding machine is designed for the production of standard
products such as paving slabs, curbs and wall blocks, as well as products for the garden
and park landscape. In addition to high quality and productivity, the designers placed
special emphasis on low maintenance and trouble-free operation. The use of bolted
connections makes it possible to replace all wearing parts easily and in the shortest
possible time. An automatic quick-change mold changer, ColorMix module, stamp
cleaning unit and other special equipment complete the ZENITH supply program. All
controlled axes are monitored by absolute motion sensors. The ZENITH 1500-2
automatic vibrating press is designed for molding products with a height of 40 to
500 mm and a size of 13201050 mm.

In our country and abroad, roller molding is used to produce cylindrical and flat
products [1, 12]. This non-vibration method of forming particularly rigid concrete
mixtures also belongs to the methods of continuous molding.
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Fig. 3. Automatic palletizing vibrating press ZENITH 1500-2

The introduction of non-vibration roller machines in the production of reinforced
concrete products is caused by the need to increase the efficiency of molding equipment.
Despite the constant improvement of vibratory concrete forming units, it is still
impossible to get rid of the increased noise and vibration levels at workplaces, which
creates harmful working conditions. Non-vibration molding methods not only eliminate
the disadvantages of vibration technology, but also open up new opportunities to
increase labor productivity and reduce the metal consumption of equipment. The method
has been successfully tested in the production of products from ultra-hard fine-grained
(sandy) and medium-grained concrete, fiber concrete, and expanded clay concrete.
Roller forming is achieved by repeatedly pressing new portions of the mixture (additive)
into the freshly laid layer with a roller working body that makes rotational or
reciprocating movements across the mold. Based on this, a functional diagram of roller
forming machines is compiled.

Roller forming is ensured by repeatedly pressing new portions of the mixture
(additive) into the freshly laid layer by a roller working body that performs rotational or
reciprocating movements across the mold [1, 12-17]. Based on this, a functional diagram
of roller forming machines is compiled.

Based on the experience of non-vibration radial forming, the technology and
equipment for roller forming of flat reinforced concrete structures have been developed
(Fig. 4). The molding rollers are placed in these machines between the sleeves of the
distribution hopper, forming a molding trolley. During reciprocating movements, the
rollers grab the mixture and press it into the freshlyjplaced layer in the mold.

2
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Fig. 4. Scheme of roller forming of flat products:
1—mold; 2 — supply hopper; 3 —roller trolley
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The installation for the non-vibration roller forming of reinforced concrete products
(Fig. 5) consists of a portal 1, stationary on the forming post 3, with guides 2, which are
fixed on the portal. The working body, made in the form of a dispensing hopper 5 and
sealing rollers 4 placed between its sleeves, rolls along the guides. The reciprocating
movement of the body is provided by a hydraulic cylinder 7, which is powered by a
power hydraulic station 6. The concrete mixture is supplied into the distribution hopper
from the main hopper 9. The mold-pallet 8 is installed in such a way that the front edge
of the rollers is in line with the inner surface of the front end board. After that, the
working body begins to move and the flap of the dispensing hopper opens. The mixture
fills the mold cavity to the bottom of the forming rollers and they begin to press new
arrivals of mixture into the freshly placed layer - the compaction process begins. After
reaching a certain density, the mixture begins to be pressed into the free cavity of the
mold, forming a so-called “tongue”. When the growth of the tongue stabilizes (the
compaction process is completed at the initial stage), the mold starts moving, and the
entire product is sequentially compacted. The speed of movement of the mold and the
working body are coordinated to ensure high-quality compaction of products of a given
thickness.

&

»

Fig. 5. Schematic diagram of a non-vibration roller forming machine

Further development of the non-vibration manufacturing method is found in design
and technological schemes that combine roller forming and extrusion (roller-extrusion
forming) to form panels with voids [1]. A schematic diagram of roller-extrusion molding
is shown in Fig. 6. A cylindrical rigid (or combined) roller 2 performs reciprocating
movements at the height of the product 5 at a speed V,. Screw extruder 1 pumps the
concrete mixture into the mold cavity. This preliminarily forms the shape of the hole,
which is subsequently calibrated by the hollowing machine 3. The entire unit moves in
the opposite direction with the formation speed V, due to the driving forces of the
reaction. A stabilizing plate 4 is provided in the design of the unit to eliminate the bulge
of the mixture from under the rollers.
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Fig. 6. Schematic diagram of roller-extrusion molding

The specifics of concrete forming units are such that all operations of the
technological processing of the product formation process (delivery and placement of
the mixture into the mold, its distribution, preliminary and final compaction, shaping,
smoothing of the front surface by concrete forming units) are performed by continuous
sequential movement of the machine with the executive working bodies relative to the
fixed base on which the molds or molded product of the required cross-section are
located.

A working body is a set of executive mechanisms arranged in a functionally defined
sequence to perform the required operations. The location of the executive mechanisms
and their configuration are determined by the surface of the product or structure to be
molded. Depending on the technological load (product height, mixture stiffness,
specified process performance, product requirements, etc.), the working body of the
concrete forming unit may have mechanisms for its uniform distribution, one-, two- or
three-stage compaction, as well as mechanisms for preliminary calibration of the layer
and for smoothing (finishing) the front surface. To a large extent, the technological
sequence of operations and the design features of the working bodies determine the
forming properties of concrete mixtures.

Depending on these properties, existing molding processes can be divided into two
groups:

— processes of forming slumped concrete mixtures;

— processes of forming rigid concrete mixtures.

In units for the manufacture of products from sedentary concrete mixtures, static
pressure in the local volume is created by gravity, which is located above the mass of the
mixture. Formation of a given cross-section of the product and compaction in the local
volume is realized due to pressure and thixotropic liquefaction of the mixture by means
of internal or surfacel vibration.

In the manufacture of products from rigid concrete mixtures, continuous molding
units can be classified according to the following features:

1. by the nature of the impact on the mixture in the local volume during molding:

— static pressure is generated by gravity above the mass of the mixture, combined
with internal and surface vibration;
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— pressure created by special mechanisms in combination with internal and surface
vibration, or in combination with pulsating surface pressure, for example, by means of
rollers;

— pulsating or sign-changing dynamic pressure, which is created by special
mechanisms;

2. according to the method of laying and compacting the mixture by the height of
the product:

— single-layer formation (at the same time, the entire product in height);

— layer-by-layer formation (two-layer, three-layer);

3. according to the method of moving the aggregate during forming:

— forced drive relative to the movement of the unit or form;

— reactive movement of the molding unit from the injection force relative to the
stationary base.

Working bodies, as a rule, are mounted on a mobile or stationary portal. Auxiliary
movements are provided by gantry (or mold) movement drives, lifting-lowering
mechanisms, adjusting mechanisms, etc. Thus, in the general case, the composition of
the concrete forming unit includes laying, distribution mechanisms, one-, two- or three-
stage compactors and mechanisms for auxiliary operations.

Conclusions. The analysis of the current state of the equipment shows that the
factors that allow to significantly increase its efficiency are largely exhausted, and the
industry needs further intensification of production. In view of this situation, the
methods of production of reinforced concrete products by continuous formation by
concrete forming units, whose work is based on the principles of surface action, are
worthy of attention.

The experience of forming on long stands has spread abroad. Work on the creation
of local units for the continuous formation of precast concrete by vibrating and non-
vibrating (roller) methods is being conducted at the Kyiv National University of
Construction and Architecture.

The analysis of existing technical and economic information, the experience of
industrial and laboratory research allows us to state that the calculation, design and
creation of new concrete forming units are relevant and promising at the current stage of
their use. Depending on the combination of properties of the mixture, the use of certain
auxiliary mechanisms, the method of forming, various layout schemes of concrete
forming units and their working bodies are used in the industry.
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02150 KOHCMPYKUYIll MAUWUH HOGEPXHEB020 YWiIbHEHHA 6UPODIe 3 0yldieenbHUX
cymiweni

Bemonnui pobomu 3a ceoim 0b’emom ma eapmicmio € OCHOBHUMU 8 OYOIGHUYMEI.
bemon sax Oyoieenvhuil Mmamepian CAyeye OCHOB0K Ol CMBOPEHHSI HeCyyux
KOHCmpyKyitl 6yodigens i cnopyod. Lle 0OIpyHmMo8yemvcst 11020 8UCOKUMU MEXAHIYHUMU
Xapaxmepucmukamu i mexHoaoziunicmio o6pobku. 3 Oemony MO*CIUBO BUKOHAMU
npakmuyHo OyOb-sKi KOHCMPYKMUGHI eleMeHmu cnopyo, 6yob-akoi Kougicypayii i
npusHavenus. B oanomy Oocnidxcenni npogedeno 6cebiuHull aHaiz PopmysanrbHO2O
0Ona0HanHA nosepxnesoi Oii 3a600i6 0yOieenvHoi IHOycmpii — eibpayitinoco ma
6e36i6payiiino2o.

Posenanymo  gopmysanvhe 001a0HAHHA NOGepXHe8oi Oii 3 BUKOPUCAHHAM
gibpayitinoi 0ii Ha cymiw, wo ywjineHoemovca. llpukiadom maxux YCMOHOBOK €
BIMYUSHAHI pPO3poOKU | camopyxomi naumu 3axopOonuux ¢hipm Dynapac, Amman.
3acmocyeanna masmHuKo8ux 8i6PO3OYOHUKIE Y A8MOHOMHUX 8IOpOYWINbHIO8AYAX 0AE
3MO02y 00epicamu HanpaeieHi KoAueans. YuieepcanoHicms GIOponium eupooHuymea
Amman  3abe3neuyemvca  3MIHOIWO — Hanpamy — weuokocmi  eibpayitnoi  Oii,
BUKOPUCTNOBYEMbCS Olisk MPAHWell | HA GeIUKUX NIOWAX, MA€E Pe2yito8ants pobodoi
wiupunu. Bupobuuymeom o6naonanna 011 6emonHol iHOYCmpil 3aUMAEMbCA MAKONC
xomnanis « 3EHIT-TEXHO», saka npeocmasnic wupokuil cnekmp o001a0HaHHA O
BUpoOHUYMEa bemoHHOI cymiwi — NIHIL 0N 8UPOOHUUMEA 6upobie 3 6emony Memooom
6ibpayii nio muckom, npec-¢popmu 0ns 6y0b-AKUX 6upobie, YCMaHoeKu 0as 0bpobKu
OemoHHUX 6upo0bis, 0ONAOHAHHA MaA IHCMPYMeHm 01 6KIAOAHMS OPYKIGKU, NAUmM,
60pOKOPI8, PI3HOMAHIMHI 3aX6aAMIL.

Hessaoicarouu Ha nocmitine YOOCKOHANEHHs. OemOHOpOPMYBANbHUX —azpe2amie
8iOpayitinoi 0ii, 00Ci HeMONHCIUBO NO30ABUMUCA NIOBUWEHO20 PIGHA WYMY ma ibpayii
Ha pobouux Micysx, wjo cmeoproe wKioausi ymosu npayi. bBessibpayiiini memoou
Gopmysanns He minbKU YCY8arOmMv HeOONIKU GIOpayiunoi mexHonozil, ane U
GIOKpUBAIOMb  HOBL  MOJICIUBOCMI NIOBUWEHHS NPOOYKMUBHOCMI Npayi, 3HUNCEHHS
Mmemanomicmkocmi 0baaonanus. OOnum 3 Mmemooie 6e38i6payiiino2o PopMysans €
poauKoge npecyeamms, sKe XapakmepHe mum, wo ei0dyeacmuvcsi bazamopazoee
60ABNI0BAHHSL 6 CEINCOVKIAOCHUL WAp HOBUX NOPYIll CYyMIWI-NIOCUNKY N0 POTUKOM,
KUl 30IUCHIOE 360POMHO-NOCMYNnanbhi pyxu nonepex gopmu. Excmpysitine npecyeanns
noas2ae y npooasIio8aHHi CUPOSUHHOL Macu uepe3 Omeaip y Mampuyi UWHEKOM.

Ananiz icnyrouoi mexniunoi ma ekOHOMIUHOL iHghopmayii, 00C8I0 NPOMUCTIOBUX MA
1a6opamopHux 00CIIOANCEHb 00380JIAE CMBEPOIICYBAMU, WO PO3PAXYHOK, NPOEKMYBAHHSL
ma cmeopenHs HOBUX OemOHOpOPMYBANbHUX —azpecamié € aKmydalbHUMU ma
NnepCneKmMuGHUMY HA CY4ACHOMY emani ix UKOPUCMAHHSL.

Knrwouosi cnosa: mawuna, ycmaunoseka, azpezam, yuwjiibHeHHA, QOPMYBAHHA,
gibpauis, oydieenvna cymiut, 6emoH, yKoUy6anHsa, MUcK, eupio.
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