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Abstract. The organization of specialized area of serial marine WDPP column production has
been proposed. The aim of research is choosing and rational distribution of modern techno-
logical equipment at the manufacture. Experimentally the main freight traffics were defined,
the production area was divided into separate parts and according to this the main techno-
logical equipment was placed. The prime cost of the necessary equipment and minimum
quantity of produced columns, which are necessary for the payback of such equipment were
calculated. The research results can be applied for WDPP column design in shipbuilding and
another branch of industry. In view of the serial production of WDPP columns the selected
equipment has little payback period.

Keywords: rational distribution, equipment, tower, economic efficiency, return of invest-
ment.

Annotanus. [Tpemnoxkena cxema paroHaIbHOTO Pa3MENICHHUS TEXHOIOTHIECKOTO 000pyI0-
BaHMS VISl IPOMBIIIJICHHOTO CEPUHHOTO M3TOTOBICHUSI KOJIOHH MOPCKHX BETPOIHEPreTHYe-
cKuX ycraHoBOK. [logo0paHo cooTBeTcTByIOLIEEe 000PYIOBAHUE U PACCYMTAHBI IKOHOMHUYE-
ckast 5 PEeKTUBHOCTD M OKYIIaeMOCTh IPE/IJIOKEHHOTO yYacTKa.

KaroueBble cii0Ba: pannoHaIbHOE pa3MeIeHne, 000pyI0BaHNE, KOJTOHHA, SKOHOMUYECKAs
3((HEeKTUBHOCTH, OKYIIAEMOCTb.

AHoOTanisi. 3alporoOHOBaHO CXEMy pAalliOHAIBHOTO PO3TAlIyBaHHS TEXHOJIOTIYHOTO
oONagHaHHA U1 TIPOMHCIIOBOTO CEPiifHOrO BHTOTOBJICHHS KOJIOH MOPCBKHX BIiTPOCHEPIeTHY-
HuUX ycraHoBoK. [limiOpano BimmoBimHe oOmMagHAHHS Ta PO3PAXOBAHO EKOHOMIYHY
e(eKTHUBHICTb 1 OKYITHICTh 3alPOIIOHOBAHOT IUISTHKH.

KoarouoBi ciioBa: pamioHasibHe po3TallyBaHHsS, OOJIQJHAHHS, KOJIOHA, EKOHOMIiYHA
e(heKTUBHICTD, OKYITHICTb.
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Problem statement. Nowadays the construction of [ocTranoBka mpodiembl. B HacTosmiee Bpe-
wind driven power plants (WDPP) in Ukraine is as an | MJ CTPOHUTC/IBCTBO BCTPOIHCPICTUUCCKHUX YCTAHOBOK
(B3Y) B YkpanHe SBIsI€TCS KakK IMOKa3aTeleM Pa3BUTHA
9KOHOMHKH CTPaHbI, TaK U IHEProOOECIICUCHHEM PETHO-
HOB, B KOTOPBIX NaHHble BOY ycranarmmBarorcs. Tak,
Ha Haudayo 2013 roga B YkpanHe CMOHTUPOBAHEI U 3aIly-
mieHbl B paboty BerpoanekTpocTannuu (BOC) B Takmx
and commissioned in regions such as the Nikolayev, Do- pernonax, kak Hukomaesckas, J{oHemkas, XepcoHcKas
netsk, Kherson region, and in the Crimea. As each of the | o6mactu, a Takke B AP Kpeim. ITockoabKy Kakmas u3
WPS consists of ten or more WDPP, there is a need for | BOC cocrout u3 necaru u 6o1ee BOY, BoznukaeT HeoO-
XOJIMMOCTh B OBICTPOM M Ka4€CTBEHHOM HU3TOTOBJICHUM
9THX 3MeMeHToB. Hambomnee moporocTosmeii B coctaBe
Bceit BOY sBisercs konoHHa [8], MOATOMY €€ H3roTOB-
JICHHIO CIICAYET YACIATh 0C000¢ BHUMAHUE.

indicator of economic development of the country and
the power supply of the regions in which these WDPP
are installed. At the beginning of 2013 in Ukraine the
wind driven power plants (WDPP) have been installed

quick and high-quality production of WDPP elements.
As the column is the most expensive in the structure of
a WDPP [9], special attention should be paid to its pro-

duction. AHATM3 TOC/IEAHHX MCCIEIOBAHMI W TMy6IHKAa-

Analysis of recent research and publications. | yyji, B GonbumHCTBe CllydacB KONOHHA COBPEMEHHOI
Most modern columns of a WDPP are tubular smooth- | BDYVY npencrasiser co6oii TpyOuaryro IaakoCTEHHYHO
wall structures of cylindrical or conical shape, consist- | KOHCTPYKIHMIO LWJIHHAPUIECKOH JHOO KOHMYECKOM

ing of individual sections of 20-30 meters long each | ($OPMBI, COCTOAIIYIO U3 OTACINBHBIX CEKLHiA ATHHOM 110
20...30 M Kaxnmas, COCIMHEHHBIX MEXIy COo00i Ha

¢manmax [9]. Takas KOHCTpyKUuMs sABIsIETCS OoJee Tex-
HOJIOTUYHOH C TOYKH 3PEHHS N3TOTOBJIEHUS, HO B TO XK€

BpeMs Uil oOecriedeHus MPOYHOCTH M YCTOHYMBOCTH
aneed to increase the thickness of coating which leads to | xononnpr Heo6xomIMO YBEIUYHUBATH TONIIUHY OOIIMB-

and interconnected by flanges [9]. This structure is more
workable in terms of production, but at the same time for
providing strength and stability of the column there is

weight and cost increase. KM, 9TO MPHUBOIMT K YBEJIIMUYEHHUIO MAcChl KOJIOHHBI U €€
Along with that, it is scientifically based and proved | cebecTommocTs.
that application of internal longitudinal stiffening ribs Bmecre ¢ TeM Hay4HO OOOCHOBAHO M JOKA3aHO,

YTO MpPU NPUMEHEHUH BHYTPEHHHX IMPOJOJIBHBIX pedep
KECTKOCTU yAAETCS] CHU3UTh METAJIJIOEMKOCTh KOJIOHHBI
Ha 20...25 %, coxpaHUB Bce MIPOYHOCTHBIE XapaKTepU-
cTuKH [5]. B cBsI3M € 3TUM CTaHOBUTCS IPAKTUIECKH Lie-

can reduce steel intensity of columns by 20-25% retain-
ing all the strength characteristics [5]. As a result, a need
arises for a practical industrial reasonability of column

production with longitudinal stiffening ribs. JI€CO06PA3HO M3TOTOBJIECHHE KOJIOHHBI C HPOMOIBHBIMH
The article aim is to develop the rational production | pe6pamu xecTrocTH.
technology of the column of a marine wind driven power HEJBIO PABOTBI sBisiercst pazpaboTka panuo-

plant and to design a specialized area of industrial serial | HaJbHOM TEXHOJOIMH U3TOTOBJICHHUS KOJIOHHBI MOPCKOU
BETPOSHEPTETHUECKON YCTAHOBKH, & TAKKE TMPOSKTHPO-

BaHUE CIICHUATIN3UPOBAHHOIO Yy4aCTKa IIPOMBIINUICHHOTO

production of individual sections of the marine WDPP

column. o .
. . . CEpUITHOTO M3TOTOBJICHUS OTAEIBHBIX CEKIIMH KOJOHHBI
Basic material. The technological process of co- .
) o - o Mopckoit BOY.
lumn production with internal longitudinal stiffening H3/10/KeHHe OCHOBHOTO MaTepHaia. TeXHOIOH-

ribs starts with preprocessing of sheet and section metal | geckuit TIPOIIECC M3TOTOBJIEHUS KOJOHHBI C BHYTpEH-
bars, where the pre-heating, flattening, shot blasting and | HuMH TPOJAONBHBIMUA PEOPaMHU JKECTKOCTH HAUYHWHAETCS
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coating of bars take place [3]. Then the bar of sheet metal
is cut to the appropriate size and transported to the spe-
cialized area for column production. Firstly sheet bend-
ing on the four-high bending rolls of an open type takes
place till obtaining of a closed round shell ring. On the
obtained shell ring using the welding column and driving
roller the welding of longitudinal seam from two sides is
carried out. Using the clamping “crocodile” the assem-
bly of shell rings and welding of an internal ring seam
between them is performed, then the assembled section
of the column is transferred to the driving rollers where
welding of an external ring seam of the welding column
is carried out. Using the same equipment installation and
welding of one of the flanges to the last shell ring of the
column is performed [11], after it each stiffening rib is
installed and welded by means of column rotating. Then
installation and welding of the second flange and the
doors sill are performed. Following these procedures the
column section is transferred to the area for installation
of saturation and delivery to the customer.

Marine WDPP column production due to the above
mentioned technology shall be performed in the closed
workshops on the specialized areas with maximum use
of mechanized and automated work. In order to achieve
this aim the construction of equipment and new buildings
and renovations of existing production capacity for ad-
vanced demands is possible. Organization of new work-
shops is a rather expensive process due to the high cost
of work-bench setups: construction of the roof and walls
of the building, installation and power-supplying of the
crane equipment; system installation and connection of
posts of consumable materials of consumption materials
(gas, acetylene, power, etc.); production and purchasing
of equipment (racks, cables, tilters etc.) [2]. It is more
reasonable to reequip the existing workshops at one of
the heavy industry enterprises of the region.

One of this enterprise is PJS “Chernomorsky Ship-
building Yard”, a shipyard of Mykolayiv which has the
large production capacity for the full cycle of production
of ships and metal structures for various industries. For
organization of the specialized area of WDPP column
production it is reasonable to reequip the old building
of workshop No. 11. This workshop is the basic building
block of the shipbuilding cycle. The assembly welding
work on production of sections and blocks of ship hulls
is carried out there. Old building of workshop No. 11 has
the following characteristics:

1) The amount of bays — 4 bays;

2) The dimensions of each bay — 27.0 m (width),
74.0 m (length) and 14.3 m (height to the crane hook);

3) The dimensions of the main bay — 123.0 m
(length), 14.0 m (width);
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Ha ydYacTKe IIpeJBApPHUTENILHOI 00pabOTKH 3aroTOBOK
JINCTOBOTO M MPOQHMILHOTO METajia, I BBIMOIHSIIOT
MIpe/IBapUTEIBHBIN POTPEB 3ar0TOBOK, UX MPAaBKY, ApO-
OeMeTHYI0 OYMCTKY M TpyHTOBKY [2]. Jlamee 3aroroBka
JIMCTOBOTO METajlla 00pe3aeTcsi 0 HYKHOTO pa3Mepa
W TepelaeTcsi Ha CHEUUaJM3HPOBAaHHBIA yYacTOK JIIs
W3rOTOBJIEHUsI KOJIOHHBI. Ha 3TOM y4acTke cHayana BbI-
TIOJTHSIOT TUOKY JIMCTOB Ha YETHIPEXBAJIKOBBIX THOOUYHBIX
BaJbIaX OTKPHITOTO THIIA JO TONYYEHUS 3aMKHYTOH
KpyroBoii obeuaiiku. Jlanee Ha mojydeHHOH oOeuaiike
C TIOMOIIBIO CBAPOYHOH KOJIOHHBI M POJIMKOBOTO Bpallla-
TeJIsl OCYIIECTBIISIIOT CBAPKY MPOJOJILHOTO IIBa aBTOMa-
TOM C JIByX CTOPOH 0 o4yepeu. C moMomIbio 3aKUMHOTO
YCTPOUCTBA «KPOKOAMI» COOMPArOT 00CUaCKU U CBApU-
BAaIOT BHYTPEHHHH KOJIBIIEBOW IIOB MEX]y HUMH, ITOCTIC
4Yero coOpaHHYIO CEKIHMIO KOJIOHHBI MEpelaloT Ha po-
JIMKOBBIE BpAIllaTeNH, I7Ie BHIITOJIHSICTCS CBapKa HapyX-
HOTO KOJIBIIEBOTO IIBa CBapO4YHOH kojoHHOH. C momo-
LIBIO TOTO e 000PY/I0BaHHS OCYIIECTBISIOT YCTAHOBKY
W MpHUBapKy OAHOTO W3 (UIaHIEB K KpaiHeil oOeualike
KoJoHHB! [11], mocne uero ycraHaBIMBarOT M IpUBa-
PHBAIOT IMOCJIEOBATENIFHO KaXK/10€ MpPOJOJIbHOE pedpo
JKECTKOCTH, Bpalias KOJIOHHY. 3aTeM BBHIIOJHSIOT yCTa-
HOBKY M IIPUBApKy BTOPOTO (IaHIIa CEKLIUH U KOMUHICa
BXoAHOM nBepH. [Tocie nepeurciaeHHbIX onepanuii cex-
LSl KOJIOHHBI MepeiacTcsl Ha IUIOIIAIKY JUIsl YCTaHOBKH
HACBIIICHUS U ClIAYM 3aKa34UHKY.

W3roroienne KOJOHHBI MOPCKOH BETPOIHEPTeTH-
YeCKOW YCTaHOBKH IO MPUBEICHHON TEXHOJIOTUH JIOJIK-
HO OCYIIECTBIISATHCS B 3aKPBITHIX 1I€XaxX Ha CIeHaIn31-
POBaHHBIX y4YacTKaxX C MaKCHMaJIbHBIM IPUMEHEHHEM
MEXaHW3UPOBAaHHOTO W ABTOMAaTU3UPOBAHHOTO TPY/a.
JUis peanu3aly MOCTaBICHHOM IIEIM BO3MOXKHBI Kak
MOCTPOiiKa U 00OpYyHAOBaHUE HOBBIX 3aHUM, TaK M Iie-
peobopyIoBaHKE CYLIECTBYIOMINX POU3BOJCTBEHHBIX
MOIIHOCTEH 1MoJ] BhIABUTaeMble TpeboBanus. Opranun3za-
LUl HOBBIX LIEXOB — JIOCTATOYHO JIOPOTOCTOSIIHUH Mpo-
Hecc u3-3a OONBIIMX 3aTpaT Ha 00OpynoBaHHE pabounx
MECT: BO3BEJICHHE HEMOCPEICTBEHHO KpPBIIIM M CTEH
3[]aHUs; YCTaHOBKAa M HSHEProoOecreyeHrue KpaHOBOTO
000pyIOBaHUsI; MOHTAX CHCTEM H TTOJIKITIOYEHHE TOCTOB
pacXofHBIX MaTepuajioB (ra3a, aneTWiIeHa, JJIETKPO-
SHEPTUH W JIp.); U3TOTOBJICHUE MM 3aKylKa OCHACTKH
(cremnaxeit, TpocoB, kaHToBareneil u ap.) [1]. B ces3u
¢ 9TUM Oostee 1esecoodpaszHo nepeodopyaoBaHuE Cyllle-
CTBYIOILIETO 1[€Xa Ha OJHOM U3 MPEeNNpUATHI TsDKeNon
MIPOMBILIJIEHHOCTH PETHOHA.

OnHuMm u3 Takux npennpusatuil apnserca [TAO «Uep-
HOMOPCKHUH CYIOCTPOUTEIBHBIA 3aBOA» — CYHAOCTPOU-
TeJIbHOE Tpennpustie ropona Hukomaesa, mmeroriee
OOoJbIIE TPOU3BOJCTBEHHBIE MOLIHOCTH JUISL TIOJHOTO
LUKJIa M3TOTOBJICHUS! KaK CY[IOB, TaKk M METaJUIOKOH-
CTPYKLMHA JUIs Pa3IM4YHBIX OTpacieil NPOMBIILICHHO-
ctu. [y opraHu3anyy Crennalu3upoBaHHOTO y4acTKa
W3roTOBJIEHMs KoJoHH BDY menecoobpasHo mepeobo-
pyaoBaTh cTapblil kopmyc mexa 11. DToT uex sBusercs
CTPYKTYPHOH €AMHHIIEH OCHOBHOTO IHKJIA MPOHM3BOJI-
CTBa CyJIOB. B HeM BBINIONIHSAIOTCSI COOPOYHO-CBAPOUHBIC
paboTHl IO M3TOTOBIICHHIO CEKIMH M OJIOKOB KOPITyCOB
CYIOB.
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4) The dimensions of the entrance — 13.8 m (width)
and 12.0 m (height);

5) The cranage crampon of the I bay — l/c 15t —
1 unit, 1/c 30T — 2 units;

6) The cranage crampon of the II bay — l/c 30t —
2 units;

7) The cranage crampon of the III bay — l/c 38t —
2 units;

8) The cranage crampon of the IV bay — l/c 75t —
lunit, I/c 80t — 2 units.

Also old building of workshop No. 11 has two rail-
way tracks — in the main bay with the indicated dimen-
sions of entrance and in the opposite side with the en-
trance of 4.6 m wide and 5.7 m high.

From the main characteristics of the old building of
the workshop we can see that it has not powerful cranage
crampon which complicates construction of massive
sections and blocks for a modern navy [4]. But during
WDPP column production the cranage crampon lifting
capacity will be sufficient to move separate shells rings
and the entire section of the column through the work-
shop (the weight of the lower section is = 32 tons).

When designing a specialized area for marine WDPP
column production the main production line will be held
according to the bay numeration: the first bay begins with
shell rings production, and in the fourth the installation
of the saturation and exporting of finished products takes
place. At the same time the movement of the section parts
of the column and the whole column will be carried out
across the assembly bays and along the main bay. Thus,
we can achieve the economy of the production areas, ra-
tionally distribute the technological equipment and also
simplify the lifting and transport operations (to transport
columns with one crane).

The distribution of equipment on the bays is the fol-
lowing (Fig.1):

— the 1st bay has the bending rolls for shell rings pro-
duction, the welding column for longitudinal seam weld-
ing and also the areas for storing the sheets and finished
shell rings of column section;

— the 2nd bay contains the accumulator for longitu-
dinal frame supply (the installation and welding of the
frame is performed in the 3rd bay), the installation of
shipbuilding “Crocodile” unit for shell rings assembly,
the rollers for welding the flange to the shell ring, and
also the welding column providing the ring seam weld-
ing and welding of the flange to the shell ring;

— the 3rd bay contains the rotational rollers with
the device of supply and welding of the longitudinal
frame, the rotational rollers with the welding column for
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Crapsiii kopryc 1exa 11 uMeer cregyroiue xapak-
TEPUCTHKU:

1) KonmuecTBo NMposeToB — 4;

2) rabapuThl Kaxoro mponera — 27,0 M (1umpuHa),
74,0 M (nmuHa) 1 14,3 M (BBICOTa 10 TaKa KpaHa);

3) raGaputsl m1aBHOrO nposiera — 123,0 M (1uuHa),
14,0 M (mmpuHa);

4) pa3mepsl Bbe3IHBIX BOpoT — 13,8 M (mupuna)
u 12,0 M (BeICOTA);

5) xkpaHoBoe obopynosanue I mponera — 1. (Tpy-
3onoaseMHOCTRIO 15 T), 2 mit. (30 T);

6) kxpaHoBoe obopymoBanue Il mpomera — 2 mir.
(30 71);

7) xpanoBoe obopymoBanne III mpomera — 2 mirT.
(38 1);

8) kpaHoBoe obGopymoBanue IV mpomera — 1 1T

(75 1), 2 it (80 T).

Crapsrif kopryc nexa 11 umeer Taxke J1Ba JKeJIe3HO-
JOPOKHBIE ITYTH — B TIIABHOM TIPOJIETE C YKa3aHHBIMHU
rabaputaMu BBE3IHBIX BOPOT U C IPOTHUBOIIOJIONKHOMN
CTOPOHBI C BOpoTaMu 4,6 M IMIUPHHOHN U 5,7 M BBICOTOH.

Kak BHITHO M3 OCHOBHBIX XapaKTEPUCTHK, CTapbIi
KOpIIyC IleXa MMEET HEMOIIHOE KpaHOBOE 000pyaoBa-
HHE, YTO YCIOXKHACT IOCTPOWKY KpPYIMHOTAO0APUTHBIX
CeKIMi W OJIOKOB i COBPEMEHHOTO MOpPCKOTO (hiio-
Ta [4]. Ho mns m3roroenerns kooHH BOY rpy3omons-
€MHOCTH KPaHOBOTO 000OpPYIOBaHHS BIIOJIHE TIOCTATOYHO
JUJIA nepeMemeHm{ 10 uexy KaK OTACJIBbHBIX 066‘[3.6[(, TakK
1 BCEH CEKIMU KOJIOHHBI (BeC HIYKHEH CEKITUU COCTaBIISI-
eT MpUMepHO 32 T).

[Ipr TUTaHMPOBKE CHENHMATH3UPOBAHHOTO YyUYaCTKa
H3TOTOBJICHUSI KOJIOHH MOpckux BOVY ocHoBHas mpous-
BOJICTBCHHAS JIMHUSA OyIeT MPOXOANUTH COTIIACHO HyMepa-
MY TIPOJICTOB: B TICPBOM IPOJICTE HAYNHACTCS U3TOTOB-
JieHHEe 00eUacK, a B YeTBEPTOM — YCTaHOBKA HACKIIIICHHUS
1 BBIBO3 TOTOBOU mpoxyKuuu. [Ipu 3ToM mepemerieHue
KaK YaCTeH CEKIMH KOJIOHHBI, TAK M BCCH KOJIOHHBI Oy/IeT
OCYIIIECTBIIITHCS MOTEPEK COOPOUHBIX TPOJIETOB, BIOIH
OCHOBHOTO TIpoJieTa. TakuM oOpa3oM ymacTcs TOCTHYH
3KOHOMHUHN HpOI/ISBO)]CTBeHHI)IX Hnomaﬂef&, paHI/IOHaJ'IBHO
Pa3MECTHTh TEXHOJOTHYECKOE O0OpYIOBaHHE, a TaKKe
YOPOCTUTh MOXBEMHO-TPAHCIOPTHBIE oONepanuu (BBHI-
TIOJHSTH TPAHCTIOPTUPOBKY KOJOHHBI OTHUM KPaHOM).

Pasmerienne 000pyI0BaHuS IO MPOJIETaM TTOKa3aHO
Ha puc. 1:

— B IIEPBOM IIPOJIETE pa3MEIIarOTCA THOOYHBIC Ballb-
ObI JJIA U3rOTOBJICHUS 066‘{361(, CBapo4Hasl KOJIOHHA JJId
CBAapKH IPOJOJIBHOTO MIBA, a TAKKE IUIOIMAIN I CKJIan-
PpOBaHUA JINCTOB U T'OTOBBIX obeyaex CCKIIMH KOJIOHHBI,

— BO BTOPOM ITPOJICTC HAXOAATCA HAKOIIUTEIIb IJIA 110~
Ja9q¥ MPOIOIBHOTO Habopa (ycTaHOBKA W MpHBapKa Ha-
6opa ocymectistorest B Il mponere), ycraHoBka Tuma
CYIOCTPOUTENBEHOTO «KPOKOAMIay sl cOOpKH obOedaek,
POJMKY JUIs TTpUBapKy (uiaHna K odevaiike, a TAKKe CBa-
povHasi KOJOHHA, 00eCIeunBaolias CBApKy KOJIbIEBBIX
IIBOB W NMPHUBAPKy (hraHIa K obedaiike;

— B TPETbEM IIPOJIETE PACIOIOKEHBI BpaIlaTelb-
HbI€ POJIUKH C YyCTPOUCTBOM IOAAYU U CBAPKH MPOAOIb-
HOro Habopa, BpamlaTeIbHBIE POIUKH CO CBAapOYHOU
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welding of the flange to the column and also the area for
storing the finished sections and their parts;

— in the 4th bay the supports for column sections dis-
tribution and installation of the saturation before painting
are located.

For organization of the specialized area on marine
WDPP column production the modern technological
equipment has been chosen which is proposed by the
leading manufactures at the industry market.

1. Four-high plate-bending rolls [1] are the hydraulic
rollers for bending the sheets of thickness up to 50 mm.
The rollers can perform preliminary bend, conical bend,
ellipse-shaped bend. They operate as symmetric and
asymmetric bend; make the preliminary bend on both
ends of the sheet within one running. The rollers have
two independent hydraulic circuits with individual mo-
tors and planetary reducing gears (Fig. 2).

2. Regulated roller rotators of GLHK series [7] are
designed for cylindrical items rotation with the preset
speed during manual, semi-automatic and automatic
welding of inner and outer ring seams and also for po-
sitioning products on march speed in a position conve-
nient for welding. The roller rotators allow the operator
to control the rotation and carry out the smooth control of
speed. Rotators with load of up to 100 tones are produced
with rubber-tired rollers which relieve the impact load
during automatic welding (Fig. 3).

3. A welding column [8] is a construction designed
for mounting and moving the welding units during ring
and longitudinal seams welding (Fig. 4). It is mounted

Fig. 2. Four-high plate-bending rolls.

Puc. 2. UeThIpeXBaIKOBBIC TUCTOTMOOUHBIC BAJIBIIbI

Fig. 3. Regulated roller rotators of GLHK series.

Puc. 3. Perynmupyemsie ponukobie Bpamarenu cepurn GLHK

N°1 (1) 2014

KOJIOHHOMW JIJIsl TIPUBApPKU BTOPOTO (paHIa K KOJIOHHE,
a TAaKXe IUIomanau aJjist CKJ'Ia,ZlI/IpOBaHI/IH TOTOBBIX CCKHI/II\/’I
H UX YacTeH;

— B YETBEPTOM IPOJIETE PACIIONAraroTCsl OTOPHI LIS
pa3MeleHHs CEeKIMI KOJIOHH U YCTAaHOBKH B HUX HACHI-
LIEHUS [Iepe] TOKPACKOM.

Jlns opraHM3anyuy CHENHATIN3UPOBAHHOIO ydYacTKa
10 M3TOTOBJICHHUIO KOJIOHH MOpckux BOY BeIOpaHo co-
BPEMEHHOE TEXHOJOrn4eckoe o0OpyIoBaHME, Hpejia-
raeMoe Ha PbIHKE NPOMBIIIICHHOCTH BEAYIMH TPOU3-
BOJMTEISIMH.

1. Yemwipexeankogvie nucmoubounvie 8anvyst [10]—
THAPABIMYECKUE BaJIbLBI 11 THOKM JIMCTA TOJIIUHOHN J10
50 MM. Banbliel MOTYT BBINOJHAT MPEIBapUTEIBHBIN 13-
ru0, KoHu4eCcKni m3rud, n3rud B (opme smmnca. OHK
paboTaroT B peXXUMe aCHMMETPHYHOTO M CHIMMETPHYHOTO
n3ru0OoB, IeNaloT NpeABAPUTEIBHBIN N3N0 HAa 000MX KOH-
Liax JIMCTA 33 OJIMH IPOXOJ. BasbIpl MMEIOT /1Ba HE3aBUCH-
MBIX THPABINYECKUX KOHTYpa C OTJCIbHBIMU ABUTaTEIs-
MH ¥ IJIAHETApHBIMH pEAyKTOpamu (puc. 2).

2. Pecynupyemvle ponukosvie epawjameny cepuu
GLHK [6] npeaHa3HaueHbl JJis BpallleHUs IMIHHpUYe-
CKMX U3/1€IU ¢ 33JaHHOM CKOPOCTBIO BO BPEMS PYyUYHOM,
MOTyaBTOMAaTHYECKOH M aBTOMAaTHYECKOW CBapKH Ha-
PYXHBIX ¥ BHYTPEHHHX KOJIBIIEBBIX IIBOB, a TaKKe JIS
MO3UIIMOHUPOBAHUS M3ACIIMA Ha MaplIeBON CKOPOCTH
B IOJIOKCHUE, ynoOHOe s cBapku. PonmkoBele Bpa-
IIaTeIH MO3BOJIIOT ONEPaToOpy YHPaBIATh BpPaIICHUEM
1 OCYILECTBIISITH IUIaBHYIO PETYJIIMPOBKY CKOpocTu. Bpa-
mfarenu ¢ Harpy3koit 10 100 T usroraBnuBaroTcs ¢ oope-
3MHEHHBIMH POJIMKAaMH, YTO CMSTYacT yJapHbIC HATrpy3-
KH TIpY aBTOMaTHYECKOi cBapke (puc. 3).

3. Ceapounas xonouna [7] — KOHCTpyKLUS, HMpea-
Ha3Ha4YeHHasi JUIsl KPEIUICHHUS W MEePEeMEICHUs] CBapoy-
HBIX aNNapaTroB IIPHU CBAPKE KOJIBLEBBIX M IPSIMOIHU-
HeltHpIX mBoB (puc. 4). OHa 3aKkperuieHa Ha miatdopme

Fig. 4. LCH welding column.

Puc. 4. Crapounas xononsa LCH
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Fig. 5. Shipbuilding “crocodile”

Puc. 5. CynocTpouTenbHBINH «KPOKOIUID)

on a platform in the slewing ring to rotate within 360 de-
grees. Horizontal and vertical movement of the console
of the welding center and displacement of the basis is
performed using the three-phase engines with the speed
range of 150-2500 mm/min. The column may be as of
a stationary type as on railway tracks.

4. A “crocodile” or machine of a clamping type [5]
is a mobile workstation designed for multi-directional
alignment of shell rings, welding of a technological seam
and welding of two pieces together (Fig. 5). Work trucks
are installed on railway tracks which allows their push-
ing in or out from the areas of pieces assembly.

The cost and amount of the given equipment is in
Table 1.

B OTIOPHO-ITOBOPOTHOM KpyTe AJIs BparieHus Ha 360 rpa.
rOpI/ISOHTaJ'IBHOG U BEPTUKAJIBHOC ABUKCHUC KOHCOJIU
CBapOYHOTO LIEHTPA a TaKkKe MepeMeleHNe OCHOBAHHS
OCYIIECTBIISIFOTCS C TIOMOIIBIO TpeX(a3HbIX JBUTATENEH
¢ auamna3oHoM ckopocteit 150...2500 mm/mMun. Komonna
MOXeT OBITh KaK CTaIlHOHAPHOTO THIIA, TAK M Ha PEIHCO-
BBIX IyTSX.

4. «Kpokoouny, unu MAwUHA 3AACUMHO20 MUNA
[3], — mepenBrkHas paboyasi CTaHIWS, IPEAHA3HAUCH-
Hast JJIsl pa3HOHANPABJICHHON LIEHTPOBKHU 00evaek, cap-
K{ TEXHOJIOTHYECKOTO IIIBA U CBAPKH JIBYX YacTeH BMECTE
(puc. 5). Paboure TeneXKu yCTaHOBJICHEI HA PETbCOBBIX
MYTSX, YTO JIAaeT BO3MOXKHOCTbH IPH HEOOXOJUMOCTH 3a-
JIBUTATh WX WIH BBIBUTATh U3 30HBI COOPKU 3aTOTOBOK.

CronMOCTh M KOJMYECTBO YKa3aHHOTO 0OOpymoBa-
HUSI IPUBEJICHBI B TaOJHIIE.

Table 1. Calculation of cost of required assembly and welding equipment
Taéauua 1. Pacuer croumMocTr HEOOXOAUMOTO COOPOUHO-CBAPOYHOIO 000PYIOBAHHS

Ne Cost, thous. UAH / Amount, unit / Sum, thous. UAH /
Name / HaumeHoBaHue
/1 CTOMMOCTb, ThIC. TPH KonnuectBo, 1mT. CyMMa, ThIC. IT'PH
Four-high bending rolls
1 YeThIpeXBaIKOBbIE THOOYHBIE 810,7 1 810,7
BaJIBIIBI
2 Rotational rollers 13.6 3 408
PonukoBele Bpaiarenu
3 Welding column 319,0 3 957.0
CBapouHasi KOJIOHHa
4 Shipbuilding croconfile 157.48 1 157.48
CyaoCTpOUTENBHBIA «KPOKOANID)
5 Welding trcictor 1242 5 2484
CBapouHBIi TPaKTOP
Total amount, thous. UAH / CymMmapHasi CTOUMOCTb, TBIC. TPH 2214,38
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If we divide the total cost of assembly and welding
equipment by the economic effect from marine WDPP
column production on the specialized area [9], we will
obtain the minimum number of columns nmin which is
necessary for equipment payback:

221438
‘min 35’7

CONCLUSION. All equipment listed above is not
available at the shipyard of PJS “Chernomorsky Ship-

= 62,0 units.

building Yard” and is necessary for organization of the
specialized area of marine WDPP column production, but
calculation of the economical efficiency has shown that
in terms of successful implementation of the designed
area for payback of the direct costs for the equipment it
is necessary to produce 62 WDPP columns.

Cnucok IuTepaTypsbl

N°1 (1) 2014

NCCJIELOBAHNA N PASPABOTKA

PaznennB cymMmapHyl0 CTOMMOCTH COOpOYHO-
CBapOYHOIr0 00OPYJIOBaHMsI HA SKOHOMHYCCKUI (e
OT U3rOTOBIICHUS KOJIOHHBI MOpckoli BOY Ha crienuanu-
3MPOBaHHOM y4acTKe [9], moMy4YrM MUHUMAILHOE KOJU-
4eCTBO KOJIOHH 71_. , KOTOPOE HEOOXOIMMOE M3rOTOBUTH
JUISL OKYTIAaeMOCTH 000pYJOBaHHSI:

2214,38
Noin = e~
357

BBIBO/Ibl. Bce mnepeuncneHnoe obopynoBaHue,
HEoOX0ANMOE ISl OPraHU3aALUH CIEIHATH3UPOBAHHOTO
yJacTKa M3TOTOBIICHHA KOJOHH Mopckux BDY, orcyt-
cTByeT Ha cynoctpoutenbHoM 3aBoae «I[TAO «UC3y», Ho
pacdeT SKOHOMHYECKOH 3()(EKTHBHOCTH IOKa3al, 4TO
IIPU YCIICIIHOM BHEAPEHUH B MPOU3BOACTBO CIIPOCKTHU-
POBaHHOTO y4acTKa IJIsi BO3BPAILCHUS MPSIMBIX 3aTpar
Ha 00opyI0BaHHEe HEOOXOIUMO M3TOTOBHUTH 62 KOJOHHBI
BETPOIHEPTETUYECKUX YCTAaHOBOK.

=62,0 wr.
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