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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.

Annortanus. [IpeanoxkeHa cxemMa palliOHaIbHOTO Pa3MeNIeHHs TEXHOIOTHYECKOTo 000pyI0-
BaHUS JUIS IIPOMBIIUICHHOTO CEPUHHOTO N3rOTOBJICHHS KOJIOHH MOPCKHX BETPOIHEpreTHYe-
CKHUX yCTaHOBOK. I1onoOpaHo cooTBeTCTBYIOLIee 000PYJOBAHIE U PACCUUTAHBI IKOHOMUYE-
ckast 5))eKTUBHOCTD ¥ OKYIIaEMOCTbh MPE/IIIOKEHHOTO yUacTKa.

KuiroueBble cioBa: panioHaNbHOE pa3MelleHne, 000pyI0BaHNe, KOJIOHHA, YKOHOMHYECKast
3P PEKTUBHOCTH, OKYITAaeMOCTb.

AHoTamiss. 3anporoOHOBaHO CXEMY pAIllOHAJBHOTO PO3TAlIyBaHHS TEXHOJIOTTYHOIO
00aHaHHs UIsl TIPOMHECIIOBOTO CEPIfHOIO BHTOTOBIICHHSI KOJIOH MOPCBHKHX BITPOCHEPIeTHY-
HUX ycraHoBOK. [limiOpano BimmoBimHe oOMagHAHHS Ta PO3PAXOBAHO EKOHOMIUHY
e()eKTHUBHICTb 1 OKYITHICTh 3alIPOIIOHOBAHOT JIUISTHKH.

KoarouoBi ciioBa: pamioHasibHe po3rairyBaHHs, OOJIQJHAHHS, KOJIOHA, EKOHOMIiYHA
e(eKTUBHICTh, OKYITHICTb.
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Problem statement. Nowadays the construction of IMocTaHoBka mpodiieMbl. B Hacrosiiee Bpe-
wind driven power plants (WDPP) in Ukraine is as an | MsJ CTPOHUTCIILCTBO BETPOIHCPIETUUECKHUX yCTaHOBOK
(B2Y) B Vkpaune sBiseTCs KaK IM0Ka3aTeIeM Pa3BUTHS
SKOHOMHUKH CTPAHBI, TAK U IHEProoOeCIeueHHEM Peruo-
HOB, B KOTOPHIX MaHHbe BOVY ycranaBmmBarorcs. Taxk,
Ha Hadayo 2013 roga B YKkpanHe CMOHTHPOBAHBI U 3aIly-
meHsl B paboty Berposnekrpoctanimn (BOC) B Taknx
and commissioned in regions such as the Nikolayev, Do- | perponax, xax Hukomaesckast, Jlonenxas, XepcoHcKas
netsk, Kherson region, and in the Crimea. As each of the | o6mactu, a Takke B AP Kpsim. ITockonbky Kaxmaas w3
WPS consists of ten or more WDPP, there is a need for | BOC cocrout u3 necsaru u 6onee BOY, Bozuukaer Heo6-
XO0OUMOCTH B 6bICTpOM 1 Ka4YC€CTBCHHOM H3I'OTOBJICHUU
9THX 3JeMeHTOB. Hambomnee moporocTosieii B coctaBe
Bceit BOY sBnsercs konoHHa [8], mO3TOMY €€ M3roToB-
JICHUIO CJIEyeT YIeNsiTh 0c000€ BHUMaHHUE.

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. AHAIIM3 TOC/IEAHNX MCCJIENOBAHMIT M MyGIHKa-

Analysis of recent research and publications. | yyii, B GonpmmHcTBe CilydyaeB KOJOHHA COBPEMEHHOM
Most modern columns of a WDPP are tubular smooth- | B3V mpencrapiser co6oii TpyGuaTyro IIaaKkoCTEHHYIO
wall structures of cylindrical or conical shape, consist- | KOHCTPYKIHMIO LMJIMHAPUYIECKOH JHO0O KOHHYECKOM

ing of individual sections of 20-30 meters long each (hopMBI, COCTOSIIITYIO M3 OTACHBHBIX CEKLUI UTMHOM 1O
20...30 M Kaxpaasd, COECAMHEHHBIX MEXTy co0oi Ha

¢nannax [9]. Takas KOHCTpyKUuS SBJsIeTCsl Oosiee Tex-
HOJIOTHMYHOM € TOYKH 3PEHUS U3TOTOBJIEHUS], HO B TO JKE

BpeMs Ul 0OCCIeYEHHs MPOYHOCTH U YCTOWYMBOCTH
a need to increase the thickness of coating which leads to | konounsr HeoGxoxUMO yBenMUMBATH TOMIKMHY OGIINB-

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, YTO NMPHUBOAUT K YBEIMUYCHHUIO MACCHI KOJIOHHBI U €€
Along with that, it is scientifically based and proved | cebecroumocTn.
that application of internal longitudinal stiffening ribs Bmecre ¢ temM Hay4HO OOOCHOBAaHO M JIOKA3aHO,

YTO TIPU MPUMEHEHUH BHYTPEHHHUX TPOIONBHBIX pedep
JKECTKOCTU YIAETCSl CHU3UTh METAJNIOEMKOCTh KOJIOHHBI
Ha 20...25 %, coxpaHUB BCcE MPOYHOCTHBIE XapaKTepu-
ctuki [5]. B ¢BsI3u ¢ 3TUM CTaHOBUTCS MPAKTUUECKH 11e-

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. 71€C006pa3HO M3TOTOBICHHE KOIOHHEI C HPOIOIBHBIMA
The article aim is to develop the rational production pebpaMu KeCTKOCTH.
technology of the column of a marine wind driven power HEJBIO PABOTDI seisiercst pazpaboTka panuo-

plant and to design a specialized area of industrial serial | HaJIbHOH TEXHOJOI'MH H3rOTOBJICHHSA KOJIOHHBI MOPCKOU
BETPOIHEPTETHIECKON YCTAaHOBKH, a TaKKe MPOEKTHPO-

BaHNE CIICIUAIM3UPOBAHHOTO Yy4aCTKa IMPOMBINIIIEHHOTO

production of individual sections of the marine WDPP

column. N N
. ) ) CepUIHHOTO M3rOTOBICHUS OTACTBHBIX CEKIMH KOJIOHHEI
Basic material. The technological process of co- N
) o o F o Mopckoit BOVY.
lumn production with internal longitudinal stiffening W3/10/eHHe OCHOBHOTO MaTephaia. TeXHOIOIH-

ribs starts with preprocessing of sheet and section metal YeCKUuu IPOLIECC M3rOTOBIECHUSA KOJIOHHBI C BHYTPEH-
bars, where the pre-heating, flattening, shot blasting and | HuME TpoAONEHEIME peOpaMHU JKECTKOCTH HAUYMHAETCS
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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 IIpPEBAPHUTEIILHOI 00pabOTKH 3aroTOBOK
JIMCTOBOTO M NMPOQHUILHOTO METajia, 7€ BBIMOIHSIIOT
TIpe/IBapUTEIIbHBIA MPOTPEB 3ar0TOBOK, UX IPaBKY, APO-
OeMeTHYI0 OYMCTKY M TpyHTOBKY [2]. /lanee 3aroroBka
JIMCTOBOTO METajlla 00pe3aeTcsi J0 HYKHOTO pa3Mepa
W TepeaeTcsi Ha CHEeUUaTM3UPOBAHHBIA yYacTOK JIIs
W3rOTOBJICHUsSI KOJIOHHBI. Ha 3TOM y4acTke cHavyasa BbI-
TIOJTHSIIOT THOKY JIMCTOB Ha YETHIPEXBAJIKOBBIX THOOUHBIX
BaJbIAaX OTKPHITOTO THIIA JO MOJYYCHUS 3aMKHYTOH
KpyroBoii obeuaiiku. Jlanee Ha mojydeHHOH oOeuaiike
C TIOMOII[BIO CBAPOYHON KOJIOHHBI U POJIMKOBOTO Bpallla-
TeJIsl OCYIIECTBIISIIOT CBAPKY MPOJOJILHOIO IIBa aBTOMa-
TOM C JIByX CTOPOH 10 o4yepe/ . C MoMOIIbI0 38KUMHOTO
YCTPOUCTBA «KPOKOAMI» COOMPAOT 00CUaCKU U CBapU-
BAIOT BHYTPEHHHH KOJIIIEBOW IIOB MEX]y HHUMH, ITOCTIC
4Yero CoOpaHHYIO CEKIMIO KOJIOHHBI MepeaaroT Ha po-
JIMKOBBIC BpAIllaTelH, I7Ie BHITOJIHSACTCS CBApKa HapyX-
HOTO KOJIBIIEBOTO IIBAa CBapO4HOH KonoHHOH. C momo-
LIBIO TOTO K€ 000PY/I0BaHHSI OCYIIECTBISIOT YCTAHOBKY
W MpHUBapKy OAHOTO M3 (IaHIEeB K KpaiHeil oOeuaiike
koJoHHB! [11], mocne uero ycraHaBIMBarOT M MpUBa-
PHBAIOT IMOCIIEOBATENIFHO KaXK/10€ MPOJ0JIbHOE pedpo
YKECTKOCTH, Bpaliasi KOJIOHHY. 3aTeM BBINOJIHSIOT yCTa-
HOBKY M TIPUBApKy BTOPOTO ()IaHIIa CEKIIUH U KOMUHICa
BXOJHOM 1BepH. [locie nepeuncaeHHbIX onepanyi cex-
LIUsI KOJIOHHBI MEPEeIacTcsl Ha IUIOIIAIKY JUIsl YCTaHOBKH
HACBIIICHUS U CIIAYM 3aKa3UHKY.

W3zroroieHne KOJOHHBI MOPCKOH BETPOIHEPIeTH-
YEeCKOW YCTaHOBKH I10 ITPUBEICHHOW TEXHOJIOTHH JIOJIK-
HO OCYIIECTBIISATHCS B 3aKPBITHIX 1I€XaxX Ha CICIHaIn31-
POBaHHBIX y4YacTKaX C MaKCHMaJIbHBIM IPUMEHECHHEM
MEXaHW3UPOBAaHHOTO W ABTOMAaTHU3MPOBAHHOTO TpY/a.
JUis peanu3aliy MOCTaBIEHHOM IIETM BO3MOXKHBI Kak
MOCTPO¥Ka U 000pYyJOBaHUE HOBBIX 3aHUM, TaK W Iie-
peobopy/IoBaHNE CYIIECTBYIOMINX TPOU3BOJICTBEHHBIX
MOIIHOCTEH 110]] BhIABUTaeMble TpeboBanus. Opranuza-
LUl HOBBIX LIEXOB — JIOCTATOYHO JIOPOTOCTOSIINI TTPO-
1ecc u3-3a OOJNBLIMX 3aTpaT Ha 00OpynoBaHHE pabounx
MECT: BO3BEJICHWE HEMOCPEICTBEHHO KpPBIIIM M CTEH
3[aHUs; YCTaHOBKAa M HYHEProoOecrieyeHue KpaHOBOTO
000py/I0BaHUsI; MOHTAX CHCTEM H TTOJIKITIOYEHHE TOCTOB
pacXoiHBIX MarepuajyoB (ras3a, aleTHIEHa, 3JETKPO-
SHEPrUM W JIp.); U3TOTOBJICHUE MM 3aKyIKa OCHACTKH
(cremmaxeit, TpocoB, kaHToBareneil u ap.) [1]. B ceszu
¢ 9TUM OoJtee 1es1ecoo0pa3zHo Mepeodopya0BaHUE CyIIle-
CTBYIOILETO I[€Xa Ha OJHOM U3 MPEINpPUATHI TsDKeNon
MIPOMBIIIJICHHOCTH PETHOHA.

OnHuMm u3 Takux npennpusatuil apnserca [TAO «Uep-
HOMOPCKHH CYJOCTPOUTEIBHBIH 3aBOJ» — CYJOCTPOH-
TeJIbHOE Tpennpusitie ropona Hukomaesa, mmeroriee
OOoJIbIIE TIPON3BOJCTBEHHBIC MOIIHOCTH JUISI TIOJHOTO
LUKJIA M3TOTOBJICHUSI KaK CYJOB, TaK U METaJUIOKOH-
CTPYKLMH JUIs Pa3IM4YHBIX OTPACNEHl TPOMBIILICHHO-
ctu. /Iy opraHu3anyy Crennalu3upoBaHHOTO y4acTKa
M3roToBJIEHUs KoJoHH BDY 1enecoobpasno nepeobo-
pyaoBaTh cTapblil kopmyc mexa 11. DToT uex sBiusercs
CTPYKTYPHOH €AMHHIICH OCHOBHOIO IMKJIa MPOM3BOJ-
CTBa Cy/JI0B. B HeM BBINIONIHSIOTCSI COOPOYHO-CBAPOUHBIE
paboTHI IO M3TOTOBIICHHIO CEKIMH U OJIOKOB KOPITYCOB
CY/IOB.
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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, I/c 30T — 2 units;

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

7) The cranage crampon of the III bay — I/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 Ist 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

N°1 (1) 2014
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Crapsiii kopryc 1exa 11 uMeer crnegyroiue xapak-
TEPUCTHKU:

1) KonmuecTBo NMposeToB — 4;

2) rabapuThl Kaxoro mposera — 27,0 M (1umpuHa),
74,0 M (nmuHa) 1 14,3 M (BBICOTa 710 TaKa KpaHa);

3) raGaputsl m1aBHoro nposiera — 123,0 M (1uuHa),
14,0 m (mmpuHa);

4) pazmepsl Bbe3IHBIX BOpoT — 13,8 M (mmpuna)
u 12,0 M (BICOTA);

5) xpanoBoe obopynoBanue [ mponera — lmr. (Tpy-
3onoaseMHOCThIO 15 T), 2 mit. (30 T);

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

7) kxpanoBoe obopymoBanne III mpomera — 2 mr.
(38 1);

8) kpanoBoe obopymoBanue IV mpomera — 1 1wt

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

Crapslif kopmyc nexa 11 umeer Taxke J1Ba KeJIe3Ho-
JOPOXKHBIE IIyTH — B TJIABHOM IIPOJIETE C YKa3aHHBIMH
rabapuTamMy BBE3IHBIX BOPOT M C IPOTHUBOIOJIOXKHOM
CTOPOHBI C BOpoTaMu 4,6 M IUPUHOHN U 5,7 M BBICOTOH.

Kak BUIHO M3 OCHOBHBIX XapaKTEpHCTHK, CTapblit
KOpITyC lieXa MMEET HEMOIIHOE KpaHOBOe 00OpynoBa-
HHUE, YTO YCIOXKHSET MOCTPOWKY KpyITHOTaOapHTHBIX
CeKIMi U OJIOKOB ISl COBPEMEHHOIO MOPCKOro (Jio-
Ta [4]. Ho mnsa m3rorosnerns konoHH BOY rpy3omnons-
€MHOCTH KPaHOBOTO 00OPY/IOBAHHS BIIOJIHE JIOCTATOYHO
JUIA IEPEMECIICHUS 110 LEXY KaK OTACIbHBIX 06eqaeK, TakK
1 BCEH CEKIIMH KOJIOHHBI (BEC HIKHEH CEKIIMH COCTaBIIS-
eT npuMepHo 32 T).

[Ipn mIaHMpOBKE CHEIUATU3MPOBAHHOTO YydacTKa
W3TOTOBJICHUSI KOJIOHH MOpckux BOY ocHoBHas mpouns-
BOJICTBEHHAsI IMHUS OyJIET MPOXOUTH COTIIACHO HyMepa-
IIUH TIPOJIETOB: B IIEPBOM MPOJIETE HAYMHACTCS U3TOTOB-
JieHne 00eyaek, a B YeTBEPTOM — yCTAaHOBKA HACHIIICHUS
1 BBIBO3 rOTOBOM nmpoaykuuu. IIpu sToM nepemenienue
KaK yacTel CeKINH KOJIOHHBI, TaK U BCEil KOJIOHHBI Oy/ieT
OCYILECTBIIATHCS MONEPEK COOPOUHBIX MPOJIETOB, BIOIb
OCHOBHOTO TIposieTa. TakuMm 00pa3oM yaacTcs IOCTHYb
OKOHOMMHU NIPOU3BOACTBECHHBIX HHOIJ.[aI[eﬁ, paroHaJIbHO
Pa3sMeCTHTh TEXHOJIOTHYECKOE 00OpY/IOBAaHME, a TaKKe
YIPOCTHTH TOJbEMHO-TPAHCIIOPTHBIE Omepanuy (Bbl-
TIOJTHATH TPAHCIIOPTUPOBKY KOJIOHHBI OJJHUM KPAHOM).

Pasmemnienne o0opya0BaHUs 110 IPOJIETaM MOKa3aHO
Ha puc. 1:

— B TIEPBOM HPOJIETE Pa3MENIaloTCs THOOUHBIE Ballb-
IbI JJISl U3TOTOBJIEHHS 00evYaeK, CBapovHast KOJOHHA JIs
CBapKH MPOJOIBHOTO II1BA, a TAKKE MIIOIIAAN IS CKJIAI1-
POBaHUsI JINCTOB M TOTOBBIX 00€YaEK CEKIMU KOJIOHHBI;

— BO BTOPOM TIPOJIETE HAXO/ASATCSI HAKOIIMTEIb JIJISI 110-
Ja4q¥ MPOIOIBHOTO Habopa (yCTaHOBKA M MpHBapKa Ha-
6opa ocymectsistorest B Il mponere), ycraHoBka Turma
CYIOCTPOHUTENILHOTO «KPOKOIMIIA» JUIsi COOPKH o0evaek,
POJMKH JUIs TpUBapKy (uIaHna K oOedaiike, a TAKKE CBa-
povHasi KOJOHHA, 00eCIeunBaolas CBapKy KOJIBIIEBBIX
IIBOB W MPHUBAPKY (hiraHIa K obedaiike;

— B TPETbEM TIIPOJIETEC PACIOJIOKEHBI BPAIIATEIb-
HBIEC POJIUKU C YCTPOMCTBOM I101a4U U CBAPKU IIPOAOIIb-
HOrO Ha0Opa, BpallaTeIbHBIE PONUKH CO CBAPOYHOU
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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

L

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

Puc. 2. UeThIpeXBaIKOBBIC THCTOTMOOUHBIC BAJIBIIBI

Fig. 3. Regulated roller rotators of GLHK series.

Puc. 3. Perymupyemsie ponukobie Bpamarenn cepurn GLHK

N°1 (1) 2014

KOJIOHHOUW JIJIsl TIPUBApPKU BTOPOro (paHIa K KOJIOHHE,
a TAaKXe IUIomanu aJist CKJ'Ia]lI/IpOBaHI/If{ TOTOBBIX CCKHI/II\/’I
M UX YacTeH;

— B UETBEPTOM IPOJIETE PACTIONAraroTCsl OTOPHI [UIs
pa3MelleH s CEeKIMi KOJIOHH 1 YCTAaHOBKH B HUX HACHI-
LIEHUS [IepeJ] TOKPACKOM.

Jnst opraHuMsanuy CHeNNalIU3UPOBAHHOIO ydacTKa
IO M3TOTOBJICHUIO KOJIOHH MOpckux BOY BrIOpaHO co-
BPEMEHHOE TEXHOJOrn4yeckoe o0opyaoBaHME, Hpejyia-
raeMoe Ha pbIHKE MPOMBIIUICHHOCTH BEIYIIUMHU MIPOU3-
BOJIUTEIISIMH.

1. Yemsipexsankosvie nucmoeuboynvie sanvys [10]—
THAPABIMYECKUE BaJIbIBI TSI THOKM JIMCTA TOJIIIUHOHN J10
50 MM. BasbIsl MOTYT BBITIONHSTH TIPEABAPUTEIBHBIN N3~
ri0, KOHUYCCKUIA M3ru0, M3rub B (opme syumunca. OHU
paboTaroT B pexXuMe aCHMMETPHYHOTO M CHIMMETPHIHOTO
n3ru0OoB, IENaloT NPEABAPUTEIBHBIN N3N0 HAa 000MX KOH-
1[ax JIUCTA 32 OJIUH MIPOXO0A. BanbIbsl HMEIOT 1Ba HE3aBUCH-
MBIX THAPABINYCCKUX KOHTYpa C OTACIIbHBIMU ABUT'aTCIIA-
MH 1 IDTaHETApHBIMA peIyKTOpamH (puc. 2).

2. Pezynupyemvle ponuxogvle epawjament cepuu
GLHK [6] npenHa3zHaueHbl JJ1s BpallleHUs WIHHIpUYe-
CKMX M3/1eJUH ¢ 3aJaHHON CKOPOCTBIO BO BPEMS PYUHOM,
[10JIyaBTOMATUYECKOM M aBTOMAaTUYECKOW CBapKu Ha-
PY)XKHBIX ¥ BHYTPEHHHX KOJIBIIEBBIX IIBOB, a TaKKe IS
MO3UIIMOHUPOBAHUS M3EINM Ha MaplIeBOll CKOPOCTH
B TOJIOXKEHHE, ynoOHOoe JUIs cBapKu. PonmkoBbie Bpa-
IIaTEIH MO3BOJIIOT ONEPAaTOpy YHPABIATH BPAICHUEM
1 OCYILECTBIISITh IUIABHYIO PETYJIIMPOBKY CKOpocTu. Bpa-
maTesy ¢ Harpyskoi 1o 100 T u3rorasnuBaroTcs ¢ o0pe-
SUHCHHBIMU POJIMKAMH, YTO CMATYaCT YAapHBIC HArpy3-
KM TIPY aBTOMaTHYECKoi cBapke (puc. 3).

3. Ceapounas konouna [7] — KOHCTpyKUUs, Npea-
Ha3HAa4YeHHasi /YISl KPEIUICHHUs W TEePEMEIIeHUs] CBapoy-
HBIX alraparoB IIpU CBApKE KOJBLEBLIX W MPAMOJIHN-
HeltHpIX mBoB (puc. 4). OHa 3akperuieHa Ha miardopme

Fig. 4. LCH welding column.

Puc. 4. Capounas xononna LCH

70



N°1 (1) 2014

smi.nuos.edu.ua | smi@nuos.edu.ua

WUCCJIELOBAHNA N PASPABOTKHN

§HIPBUILDING

MARINE INFRASTRUCTURE

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 OITOPHO-TIOBOPOTHOM KpyTe 1Sl BpamieHus Ha 360 rpa.
lopu3oHTaIbHOE M BEPTHUKAIBHOE JIBH)KCHHE KOHCOJH
CBAapOYHOTO LEHTPA a TAK)KE MepeMelIeHHe OCHOBAHHS
OCYIIECTBIIAIOTCS C TIOMOIIBIO TPeX(a3HbIX JBUraTENCH
¢ nuamazoHoM ckopocteit 150...2500 mm/muH. KostonHa
MOYKET OBITh KaK CTallHOHAPHOTO THIA, TAK M Ha PEJIbCO-
BBIX ITyTSX.

4. «Kpokoouny, unu mawuna 3axCUMHO20 Mund
[3], — mepenBmxHas pabovas CTaHIWS, IIPETHAZHAYCH-
Hasl U151 pa3HOHANPABICHHON LICHTPOBKHU 00e4aeK, cBap-
KH TEXHOJIOTHYECKOTO [1IBA U CBAPKH JIBYX YacTeH BMECTE
(puc. 5). Paboune TeneKkn yCTaHOBIEHBI HA PEITbCOBBIX
MyTSX, YTO JIAaeT BO3MOXKHOCTD IPH HEOOXOJMMOCTH 3a-
JIBUTATh WX WU BBIIBUTaTh U3 30HBI COOPKHU 3arOTOBOK.

CTonMOCTh M KOJMYECTBO YKa3aHHOTO 00OpymoBa-
HUSI IPUBEJICHBI B TAOJHIIE.

Table 1. Calculation of cost of required assembly and welding equipment
Taéauua 1. Pacuyer ctouMocTr HEOOXOAUMOTO COOPOUHO-CBAPOYHOTO 000PYIOBAHUS

Ne Cost, thous. UAH / Amount, unit / Sum, thous. UAH /
Name / HanmeHoBaHue
/1 CTOMMOCTb, TBIC. TPH KonunyecTBo, mT. CyMMa, ThIC. TPH
Four-high bending rolls
1 YeTbIpeXBaIKOBbIC TMOOYHBIC 810,7 1 810,7
BaJIbIIBI
2 Rotational rollers 13.6 3 408
PonukoBele Bpatarenu
3 Welding column 319,0 3 957.0
CBapouHasi KOJIOHHA
4 Shipbuilding crococfile 157.48 1 157.48
CynoCTpOUTENBHBINH «KPOKOANID)
5 Welding travctor 1242 5 248.4
CBapouHblil TPaKTOP
Total amount, thous. UAH / CymMapHasi CTOMMOCTB, ThIC. 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
35,7

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

= 62,0 units.

‘min

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 JuTeparypbl

N°1 (1) 2014
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PaznennB  cymMMapHyl0 CTOMMOCTBH  COOpOYHO-
CBapOYHOTr0 00OPYJIOBaHMsI HA 3KOHOMHYCCKUI 3 heKT
OT U3rOTOBIICHHS KOJIOHHBI MOpckoli BOY Ha crienmanu-
3HPOBAHHOM y4YacTKe [9], mOIy4YnM MUHUMAIILHOE KOJU-
4eCTBO KOJIOHH 7. , KOTOPOE HEOOXOJMMOE M3rOTOBUTH
JUISL OKYTIAaeMOCTH 000pY/IOBaHHSI:

221438
mn 357

BBIBO/IbI. Bce mnepeuncnennoe obopymnoBaHue,
HEOOX0IMMOE /ISl OPraHU3aINH CTICIHATH3UPOBAHHOTO
yJacTKa M3TOTOBIICHHSA KOJOHH Mopckux BDY, orcyt-
CTByeT Ha cynoctpoutenbHoM 3aBoae «I[TAO «UC3y», Ho
pacder SKOHOMHYECKOH 3(P(PEKTHBHOCTH TOKa3ad, UTO
MIPH YCTICITHOM BHEIPESHUHU B MPOU3BOJCTBO CIIPOEKTHU-
POBAaHHOTO ydYacTKa JUIs BO3BPAIICHHUS IMPSIMBIX 3aTpar
Ha 000pyI0BaHHE HEOOXOAMMO M3TOTOBHUTH 62 KOJIOHHEI
BETPOIHEPTETHUECKUX YCTAaHOBOK.

=62,0 mr.

[10]
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