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Abstract: The analysis of known reciprocating screw
working parts with flexible helical surfaces and screw
conveyer operation has been carried out. A new structure
of reciprocating screw with flexible helical surface and its
manufacturing method have been proposed. The bench has
been developed and manufactured for conduction of
experimental researches. Experimental findings have been
provided considering the definition of influence on the value
of flexible sheet deformation, its width and cantilevered cog
size as well as comparative results of grain material
destruction degree with rigid and flexible reciprocating
screw working surfaces.

Key words: reciprocating screw, flexible helical surface,
unit of flexible sheet, bench, deformation, sheet width,
cantilevered cog size.

INTRODUCTION

Screw conveyors are widely used for transportation of
grain, seed materials, granular mineral fertilizers, that can
be seriously damaged during the relocation, which is
inadmissible.

The main reasons of bulk solids damages are falling of
particles into the gap between rotate reciprocating screw
and stationary internal surface of conductor pipe. As a result
complete or partial material damages take place and
wedging of working part is also possible, which leads to
malfunction and causes increased energy consumption.

Changes of gaps between circumference of
reciprocating screw and pipe surface, application of
different external edging shape of helical surfaces
considering geometrical and rheological characteristics of
bulk solids cannot solve the problem completely.

The following papers [1, 2, 3, 4, 6, 7, 8, 10] are dedicated
to solving such problems as development of original design
for helical working parts and their rational characteristics
and operational modes. However, such developments do
not solve the problem completely, because existing
reciprocating screw designs and production methods are
labour-intensive and working parts are specified as those
having low reliability and maintainability.

MATERIAL AND METHOD

The objective of this research is to create new
reciprocating screw design with changeable flexible helical
surface, develop its production methods and experimental
benches for investigation purposes. The design of
reciprocating screw with flexible helical surface and design
styles of flexible units in the form of sheets are shown in fig.
1. It contains central shaft 1, where bearing tape helix 2 with
operating flexible spiral on its edge 3 is mounted. Operating
flexible spiral 3 is fixed on the bearing tape helix by means
of sectional screw sheets 4, and bolt connection with
semicircular heads 5 and nuts 6 with spring washers.
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Pe3rome: TlpoBedeHo aHania BifOMWX  KOHCTPYKL
poboumnx opraHiB LUHEKIB 3 enacTUYHMMMK MOBEPXHAMM Ta
npouecisa po60oTM rBMHTOBUX KOHBEEPIB. 3anponoHOBaHO
HOBY KOHCTPYKLiHO LWHEeKa 3 enacTU4HOK [BUHTOBOID
NoBepxHeto Ta cnocib noro BUrotosneHHs. Po3pobneHo Ta
BUrOTOBMEHO CTEHA AMNsi NPOBEAEHHS eKCnepuMeHTanbHuX
JocrnigxkeHb. HaBegeHo pesynbTtaTi ekcrnepuMeHTanbHuUX
JocnigkeHb 3 BU3HAYEHHs BNAMBY Ha  BENUYUHY
nedbopmadii cekuii enactu4HOi nNNacTMHU 1 WMPUHKU Ta
BEMMUYMHM KOHCOJNIBHOrO BUCTYMY, @ TaKOX MOPIBHSAMbHI
pesynbTaTh CTyNeHsl NOLUKOAXXEHHS 3epHOBOro MaTepiany
LUHEKOM i3 JKOPCTKOK Ta enacTuyHoi  pobounmmn
NOBEPXHSMU.

Knrouoei cnoea: wHek, enacmu4yHa 28UHMOBa MOBEPXHS,
CeKuiss emacmuy4Hoi njacmuHu, cmeHO, Oegbopmauis,
WUpUHa nnacmuHu, 8eflu4UHa KOHCOTbHO20 8ucmyry.

NEPEOYMOBA

LLIHeKoBi KOHBEEPW 3HAMLLIN LUMPOKE 3aCTOCYBaHHsA Ons
TPaHCMOPTYBaHHSI ~ 3€PHOBUX,  HACIHHEBMX  Marepiaris,
rpaHynboBaHNX MiHepanbHUX J00pvB, SKi NpY NepeMilleHH
3a3Hal0Tb 3HAYHWX MOLLKO[KEHD, LLIO € HEAOMYCTUMUM.

OCHOBHVMM NpYYMHaMK TPaBMYBaHHS CUMKUX MaTepianis
€ NoMafaHHs X YaCTUHOK Y 3a30p MK 0O6EepTOBVM LLHEKOM i
HEPYXOMOIO BHYTPILLHBOIO MOBEPXHEID HaMpaBns4oi Tpyou.
BHacnigok uboro BigOyBaeTbcsi noBHe abo 4acTkoBe
MOLLKOPKEHHSA MaTepianiB, a TakoX MOXIIMBE 3aKIMUHIOBAHHS
poboyoro opraHy, L0 MNpWU3BOAMTL OO WOro MOrioMOK Ta
MiABYLLIEHHS eHeproBuTpar.

3MmiHa 3a30piB MiX nepudpepielo WHeKa Ta MOBEPXHED
TpyOuW, 3acToCyBaHHA Pi3HUX NPOINIB  30BHILLHIX KPOMOK
TBMHTOBMX MOBEPXOHb B 3arE€XHOCTI Bif reOMETpUYHUX Ta
peonoriYHMX napameTpiB CUMKOro MaTtepiany He B MOBHIN Mipi
MOXe BUpILLUTY JaHy nNpobnemy.

BuipilLeHHI0 AaHMX NUTaHb, a came po3podLyi opuriHaNbHUX
KOHCTPYKUiA TBMHTOBMX poboumx opraHiB Ta Bubopy ix
pauioHanbHUX MapameTpiB i pexumiB  (PyHKLiOHYBaHHSA
npucesayeHi npaui [1, 2, 3, 4, 5, 7, 8, 10]. OgHak, Taki po3pobku
He B MOBHI MIpi BMPILLYIOTb AaHy npobremy, OCKinbkv BidoMi
KOHCTPYKLUiT LUHEKIB | METOAW X BUrOTOBIMEHHS € TPYAOMICTKUMMY,
a poboui opraHy XapakTepu3yTbCS HU3BbKOKD HAIMHICTIO Ta
PEMOHTO3aaTHICTHO.

MATEPIAI | METOOUKA

MeToto AaHOro AOCAIMKEHHS € CTBOPEHHS HOBOT KOHCTPYKLT
lUHeKa 3i 3MIHHOK enacTUYHOK TBMHTOBOK) MOBEPXHELD,
po3pobKa Crnocoby MOro BUrOTOBIIEHHS Ta EKCMEPUMEHTaNbHIX
CTEeHAIB Ansa NpoBeAeHHs AocrigpkeHb. KOHCTpyKUis LiHeka 3
€NacTMYHO0 TBUMHTOBOKD TMOBEPXHEHD, a TaKoX BapiaHTU
BUKOHAHHS1 €MacTUYHUX CEKLIN y BUrMNsAi NnacTuH 306paxeHo
Ha puc. 1. BiH MicTuTb UeHTpanbHWi Ban 1, Ha sKOMy
BCTaHOBrieHa Hecyya CMyroBa [FBMHTOBa cripanb 2, Mo
nepudepii sikoi 3akpinneHa poboya enacTuyHa cnipanbs 3. Ha
Hecyudih CMyroBil cnipasni 3a 4OMNOMOIoK CEKLIMHUX MBUHTOBUX
nractuH 4, a Takox OONToBMX 3'€AHaHb 3 HaniBKPYrMMMU
rornoBkamMu 5 Ta ranok 6 3 NPYXVHHUMK Wavibamuy 3akpinneHa
poboya enacTtuyHa cnipanb 3.
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Working flexible spiral can be integrated (fig. 1 a, b, c),
or consist of separate units (fig. 1 e, f, g). The units of
working flexible spiral are fixed onto bearing screw spiral
through two gaps at least, and circumferential surface of
working flexible spiral can come in the form of cut sheets
with different width (fig. 1 e, f, g) according to geometrical
and rheological characteristics of material transported.

1 2 3
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Poboya enactvyHa cnipanb Moxe OyTv BUKOHaHa SK
cyuinsHoto (puc. 1 a, b, ¢), Tak i3 okpemmx cekuii (puc. 1 e, f, g).
Cexuii pobo4oi enacTuyHoi cnipani KpinnATbCa A0 Hecyyoi
rBUHTOBOI Cripani LOHaVMeHLe 4epe3 [OBa OTBOpY, a
nepudepiiHa NoBepxHA POBOYOI enacTuyHOI cnipani Moxe
OyTV BMKOHaHa Yy BUIMISiAi PO3PI3HNX NMACTVH PI3HOI LLMPUHU
(puc. 1 e, f, g) B 3anexHOCTI Bif reOMETPUYHUX Ta PEONOMYHNX
napameTpiB TPaHCMOPTOBaHOro Matepiany.
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Fig. 1 — Reciprocating screw with flexible helical surface
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During the transportation of agricultural bulk solids in
guide pipe 7 they interact with working flexible helical
surface. In case of jamming, for instance, grains between
surface of the pipe and working flexible helical surface cut
sheets are sagged, thus preventing grain damage. The
width and rigidity of working flexible helical surface are
chosen according to physical and chemical properties of the
transported material.

The production method of this working part [5] is shown
in fig. 2. The stripe of rectanglular crossing is previously
coiled on arbor on rib in faggot (fig. 2 a). Then the faggot is
pressed on the arbor and according to diameter at the edges
of the faggot gaps (fig. 2 b). After that the faggot is mounted
on shaft and stretches spiral to the back step untill the
complete contact of internal spiral with the shaft, then it is
welded onto the latter. On the next stage working spiral or
its units are fixed to gaps of bearing spiral (fig.1d).

|NMATEH'-'«9‘q1icuttuml c-.‘;nquwoxmq

B npoueci TpaHCnopTyBaHHSA CUMKUX MaTepianis
CiNbCbKOrocnoAapcbkoro BUPOOHMUTBA B Hanpasrsiovii
TpyOi 7 BOHWM B3aEMOAIOTb 3 pPoOOYOK enacTUYHO
FBUHTOBOIO MOBEpxHew. Y  BuWNagKy  3alleMIeHHs,
Hanpwvknag, 3epH1HU M MOBEPXHEI0 HanpaBnsoyoi Tpyou
Ta pobo4o enacTUYHOK FBUHTOBOK MOBEPXHEH PO3PI3Hi
NNacTUHW MPOrMHAINTLCS, O BUKIOYAE MOLUKOKEHHS
3epHuHM. LluprHa Ta xopcTkicTb nnactmH  poboyoi
€MaCTUYHOI IBUHTOBOI MOBEPXHI BUOUPAOTb B 3aNEXHOCTI
BiO (Pi3nKO-MexaHiYHUX BracTUBOCTEN TPaHCMOPTOBaHOMo
mMaTepiany.

Cnoci6 BWUroToBrneHHs AaHoro poboyoro opraHy [5]
300paxxeHo Ha puc. 2. [onepeaHbO cMyra NPsIMOKYTHOrO
nepeTMHy HaBMBAETbCA Ha oOnpaBky Ha pebpo B nakeT
(puc. 2 a). [Oani nakeT cTMCKaeTbCa Ha onpasui Ta
piBHOMIpPHO No AiameTpy no nepudepii NakeTy BUKOHYIOTb
oTtBopu (puc.2 b). lMicnsa Lboro nakeT BCTAHOBIIOKOTh HA Ban
i pPO3TAryTh Cnipanb Ha 3a4aHui KPOK 1O MOBHOMO KOHTAKTY
BHYTPILLHBLOI cnipani 3 BanoM, nNicns 4oro ii npuBapooTb 40
oCTaHHbOro. B noganbliomy [0 OTBOpPIB AaHOI Hecy4oi
cnipani KpinnaTb poboyy enactuyHy cnipanb abo ii cekuii
(pnc. 1 d).

c)

d)

Fig. 2 — Producion technique of reciprocating screw design with flexible helical surface:
a — metal stripe is coiled on the rib in faggot; b — evenly made gaps of the diameter of the edges of coiled metal stripe
on the rib in faggot; ¢ — gauged spiral is set on the shaft; d - reciprocating screw is fixed with flexible spiral

For definition of deformation value “A” of free edge of
flexible sheet unit (fig. 1 e, f, g) and its width “B” and value
of cantilevered cog “h” experimental bench has been
developed and manufactured. During the loading process of
flexible sheet unit its free edge was deflected and the
deformation value was noticed according to the bulk of
measuring loads. Experimental studies have been
conducted for the material of flexible sheet “polyurethane
PU-60" with thickness of 2,5 mm. The value of cantilevered
cog of flexible sheet was discretely set with distance of
h = 25; 20; 15; 10 mm, with discrete values of these sheet
widths of B = 25; 20; 15; 10; 5 mm.
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[ns BCTaHOBMNEHHS BNNMBY Ha BenuunHy aecpopmadii “A”
BINIbHOIO KiHLSA CeKuiji enactnyHoi nnactuhm (puc. 1 e, f, g) i
wupuHn  “B” Ta BENMUYMHM  KOHCOMbHOro BucTyny “h”
pPO3pOBNeHO Ta BUFOTOBMEHO EKCNepUMEeHTanbHuin cteHs. B
NPOLECi HaBaHTaXEHHS CeKuil enacTtu4Hoi nnactuHu i
BiNbHWUIA KiHELb NPOrMHABCS, a BENMYMHA AaHoi aedopmaldii
dikcyBanacb B 3anexHOCTi Bif Macu MipHUX BaHTaxiB.
EkcnepumeHTanbHi JOCHIIKEHHSA npoBoOMIUCL  OJIA
MaTtepiany enactuyHoi nnactuHuM “noniypetaH PU-60" 3
TOBLWMHOK 25 MM. BenuumHy KOHCOMbLHOTO  BUCTYMY
€enacTMyHOi  MPacTMHUM  OUCKPETHO  BCTaHOBMOBanM 3
BigcTaHHIo: h = 25; 20; 15; 10 MM, Npyn ONCKPETHUX BENTMYMHAX
LUMPWHK Taknx nnactuH: B = 25; 20; 15; 10; 5 mm.
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RESULTS AND DISCUSSION

Fig.3 illustrates the findings of experimental research for
cantilevered fixed flexible sheet deformation respectively to
its loading value.

INMATEH:- é?‘q ricultural %nqmwxh‘lq

PE3YJIIbTATU

Ha puc. 3 npeacraBneHo pesynbTatit ekcnepyMeHTanbHUX
aocnimkeHb AedhopMalLlii KOHCOMNMbHO 3aKpinmeHol enacTuyHoi
NNacTVHN B BENUHMHN il HABaHTaXKEHHS.
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Fig. 3 — Characteristic curve for influence of measuring loads mass mq, the value of cantilevered cog
of flexible blade h respectively to the deformation of sheet's free edge in A = 8 mm under B variables

The experimental research for evaluation of the seed
material damage degree the bench [5] has been developed,
as shown in fig. 4.

It consists of cradle, featuring angular position regulator,
and the screw conveyor mounted on it. Reciprocating screw
working part with flexible helical surface is placed in the
guiding pipe. The hopper is mounted on the loading side
with the opening in its off-load zone for conveying the
material into the container. The working part gear is driven
by the electric motor. Frequency converter (Altivar 71) with
Power Suite v.2.5.0. software were employed to start the
engine and control its rotational speed. Altivar 71 system
was wired to the network and computer.

[nsi NnpoBeAeHHs1 eKCnepuMeHTanbHUX OOCHiAXEHb 3
BU3HAYEHHs1  CTyneHs MOLUKOKEHHSI HaCiHHEBOIO
mMaTepiany po3pobneHo cTeHa [6], 3aranbHUn BUrNsia SIKOro
306pakeHo Ha puc. 4.

BiH cknagaetbcesa i3 pamu, Ha SKir, 3 MOXITUBICTIO 3MiHM
KyTOBOro NONOXEHHS, pPO3MiLLiEeHNI LLIHEKOBUI
TpaHcnopTep. B HanpaBnsitouin Tpybi TpaHcnopTepa
pO3TallOBaHWU LIHEKOBMI pobounii opraH 3 enacTu4HO

FBMHTOBOIO MNOBepxHel. 3i  CTOPOHW  3aBaHTaXeHHS
maTtepiany BCTaHOBMNeHu# OyHkep, a B 30Hi WOro
BMBAHTaXEHHA — BIKHO, 3 $KOr0 TPaHCMNOPTOBAHMWN

maTtepian nepesoaueca B Tapy. lNpwusig poboyoro opraHy
3[IMCHIOETLCA BiA enekTpoasuryHa. [ina nycky ABuryHa Ta
peryrnioBaHHs 4acToTu oro obepTaHHs BUKOPUCTOBYBamnu
nepetBoptoBady yactotu (Altivar 71) 3 nporpamHum
3abesneyeHHsim Power Suite v.2.5.0. Cnuctema Altivar 71
npuegHaHa 4o Mepexi Ta 1o kKomn'loTepa.

Fig. 4 — Bench for research of reciprocating screw conveyer with flexible working part
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The percentage of damage has been evaluated prior to
the experimental research [2]. Then grain was transported
in the conveyer for several times at set angular position and
rotational rate. After that the percentage of material damage
was evaluated in the same manner. The difference in
percentage determined the degree of material damage
directly during its transportation at set parameters of
working parts for specific distance, which equals the
reciprocating screw length multiplied by the number of
material passings on the conveyer.

The findings of experimental research during the
transportation of grain material with rigid reciprocating
screw (solid line) and with flexible surface reciprocating
screw (dashed line) at different gaps between reciprocating
screw and guide pipe (& = 2; 6 mm), angles of obliquity of
reciprocating screw 3 and rotational rate n are illustrated in
fig. 5.

1A
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Mepen eKcrnepyMeHTanbHMMu JocnigXeHHaMN
nonepegHbO0  BU3HAYaBCA  HasiBHUA  BiACOTOK  MOro
NOLUKOXEHHS [3]. HDani 3epHO Kinbka  pasis

TpaHCnopTyBanu B KOHBEEPI NPV BCTAHOBIIEHOMY KYTi Or0O
Haxuny Ta YacToTi 06epTaHHs. Micna uboro aHanorivYHUM
cnocobomM BM3HaYanmn BIACOTOK MOLLUKOMKEHHA MaTepiany.
PisHnMua y BigcoTKOBOMY BWMMIpi XapakTepudyBana CTyniHb
MOLLKODKEHHA  MaTepiany 6esnocepegHL0  npu  1oro
TPaHCMOPTYBaHHI 3a AaHWX napamMmeTpiB poboyoro opraHy Ha
BM3HaYeHy BiACTaHb, LU0 BU3HAYaETLCA [OOYTKOM AOBXUHU
LUHEKa Ha KinbKiCTb NPOXO4KeHb MaTepiany B KOHBEEDI.

Pesynbtat  NOPIBHAMBHUX  EKCNepPUMEHTamnbHNX
AocnifKeHb Mpu TPaHCMOPTYBaHHI 3epHOBOro MaTtepiany
KOPCTKMM  LUHEKOM  (CyuinbHa niHiA) Ta LWHEeKom 3
€NacTUYHOI MNOBEpXHEK (LTpUXOBa niHIA) MpU  Pi3HWX
3a3opax MK LWHEeKoOM i Hanpasnsw4ow  Tpyboro
(6 =2; 6 Mm), KyTax Haxwuny LIHeKa  Ta 4acToToK WNoro
obepTaHHs N NpeAcTaBneHo Ha puc.5.

1 T
1-6=2mm
2-0=4mm
n =200 r/m

Fig. 5 — Graphic depending of grain material damage T, % with reciprocating screw (solid line) and with flexible surface reciprocating
screw (dashed line) at different gaps & between screw and the guide pipe angles 3 and screw rotation speed n

CONCLUSIONS

Based on the patent search analysis of screw working
parts design and review of literary sources concerning
definition of their operation modes, a new design and
production method of reciprocating screw with flexible
helical surface have been proposed.

The bench for conduction of experimental researches
has been developed and produced.

Experimental research findings concerning the
definition of influence of width, cantilevered cog size and
measuring load mass on the value of flexible sheet
deformation.

From characteristic curve analysis as shown in fig. 3, it
can be concluded that for the value of cantilevered cog of
flexible blade h =10 mm increasing its width within the
range from B=5mm to B=25mm for providing
deformation value of free edge of flexible sheet A = 8 mm
the bulk of load must be increased by 2,8 times from 180 to
500 g, for h =15 mm in 4,8 times, for h =20 mm in 4,2 times,
for h =25 mm in 4,3 times.

It must be admitted that during the decrease of flexible
sheet width B characteristic curve of cantilevered cog size
h of flexible sheet from bulk of mensuring loads mg are
changed from linear to curvilinear.
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BUCHOBKU

Ha ocHoBi aHanizy npoBefeHOro NaTteHTHOro MOLUYKY
KOHCTPYKL FBUHTOBUX pOBOYMX OpraHiB Ta nitepaTypHUx
oKepen 3 BW3HAYEHHS pPexXuMiB X (PYHKUiIOHYBaHHSA
3anpornoHOBAHO HOBY KOHCTPYKLHO LIHEKa 3 enacTU4HOH
FBUHTOBOIO MOBEPXHEIO Ta CMOCiIO NOro BUTOTOBIIEHHS.

Po3pobneHo Ta BUroTOBMEHO CTEHA ANS NPOBEAEHHS
eKcnepuMeHTanbHNX A0CNiAXKEHb.

HaBeaeHo pesynbTaTu eKkcnepuMmeHTanbHMX
JocnigkeHb 3 BUSHAYEHHS BMAMBY Ha BENWUMHY aAedopmadii
BINIbHOIO KiHUS CeKuii enacTMyHOI MnacTvHW il LUMPUHM,
BEITMYMHM KOHCOJSTbHOTrO BUCTYMY Ta Macy MipHUX BaHTaXiB.

3 aHanisy rpadidyHMx 3anexHocTen, siki 306paxeHo Ha
puc. 3 MoxHa 3pobuTM BWUCHOBOK, WO AN BENUYMHU
KOHCOIMbHOIrO BUCTYMY €nacTu4yHoi nnactuHn h =10 mm
36inbLUeHHS T LWWMPUHM B MexaX Big B =5 MM ao B = 25 mm
ans 3abesneyeHHs BennunHM gedopmaldii BiNnbHOro KiHUA
enacTtuyHoi nnactuHm A =8 MM Maca BaHTaxy MOBMHHA
3poctn y 2,8 pasm Big 180 0o 500 rp, pna h=15mm y 4,8
pasu, ana h =20 mm y 4,2 pasu, gna h = 25 mm y 4,3 pasu.

Cnig 3asHauMTW, WO NpuM  3MEHLUEHHI LUMPUHK
€nacTU4YHOI NNacTUHN B xapakTep rpadivyHnx 3anexHocTen
BEITMYMHM KOHCOJNBbHOro BUCTYNy h enacTuyHoi nnactuHu
BiJ Macu MipHMX BaHTaXIB Mzp 3MIHIOETLCSA Bif NiHIKHOIO 4O
KPUBOMIHINHOTO.
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Characteristic curve analysis depicted in fig.5 has
shown that application of flexible covers on the
reciprocating screw surface in comparison with rigid
reciprocating screw provides reduction of grain damage
degree, which with rotational rate of working part
100...400 r/m is within the range of 1,55...3,0 times and for
reciprocating screw working member angles to the pitch of
0...40° is set within 1,63...4,0 times.

Obtained findings can be applied in the development of
different types of reciprocating screw working parts with
flexible working surfaces taking into account rheological
properties of bulk agricultural material and admissible effort
value which leads to its damage.
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AHani3 rpadivyHMx 3anexHocTen, siKi 300paxeHi Ha
puc. 5 nokasas, LIO 3aCTOCYBaHHS €MNacTUYHWUX HaKnagok
Ha MOBEPXHi LUHeKa Yy MOPIBHAHHI 3 XOPCTKUM LLUHEKOM
3abesneyvye 3MEHLLEHHS CTENEeHs NOLUKOOXXEHHSI 3€pHOBOTO
martepiany, ske Ans 4actotm obepTaHHs LUHEKOBOro
poboyoro opraHy 100...400 06/xB 3HaxXoAUTLCA B Mexax
1,55...3,0 pa3n, a Ans KyTiB Haxumny LUHEKOBOro poboyoro
opraHy o ropu3oHTy 0...40° 3HaxoauTbCca B Mexax
1,63...4,0 pasu.

OTpuMmaHi pesynbTaT MOXyTb ByTW 3acTocoBaHi npu
NPOEKTYBaHHi Pi3HMX TUMIB LUHEKOBMX POBOYMX OpraHiB 3
enactmyHummn  poboyrMM  MOBEPXHAMM  BMXOASUM 3
peornoriYyHnx BMacTMBOCTEN TPAHCMNOPTOBAHUX  CUMKKX
CiNbCbKOrocrnofgapcbkux  MaTepianiB  Ta  AOMNYCTUMUX
3Ha4eHb 3ycurb, AKi NPU3BOAATb A0 IX PYMHYBaHHS.
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