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must be provided. The number of production workers (machine operators and fitters separately) is
determined by the annual labor intensity of machining (or fitting) operations and the actual annual
working time of a machine operator (or fitter), hours.

The area of the section is calculated based on the footprint of the equipment, taking into account
working zones and walkways. The overall dimensions of the section are determined considering the
layout of the enterprise’s production building.

Machine-tool equipment in the fitting and machining section may be arranged in two ways: by
type (grouped) or according to the sequence of technological operations. Repair enterprises typically
use the first method. Machines are grouped by type according to their functional similarity: lathes,
milling machines, planers, grinders, etc. Machine groups should be arranged within the section in an
order corresponding to the typical sequence of part processing. For initial operations, groups of engine
lathes are usually placed first, followed sequentially by milling, planing, and finally grinding
machines, where machining is typically completed.

The distance between machines, as well as the distance from machines to building elements
(walls, columns), is determined based on safety requirements and ease of operation. Walkways
between machines must be straight. Their width is established depending on the method of part
transportation and the dimensions of transport equipment. To reduce transportation distances for
heavy parts, machines intended for their processing should be located closer to driveways. When
installing such parts on machines, the possibility of using lifting and transport equipment must also
be considered. For example, it is advisable to place two or more machines within the service zone of
a single cantilever-type slewing crane. These cranes are recommended to be mounted on columns.

Machines should be arranged so that operator workstations are located on the walkway side,
which facilitates workplace servicing (feeding blanks, receiving parts, removing chips, etc.). Drilling
machines should be located closer to the fitters’ workstations. In the same area, workbenches, presses
for press-fitting parts, inspection and straightening plates, and other equipment are installed. The
fitting and machining section must also include racks or platforms for storing parts and tool cabinets
(installed near machines).
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OIITUMIBALIA EHEPTETUYHOI'O BAJTAHCY BIOI'A30BUX YCTAHOBOK B
YMOBAX 3POCTAHHSA BAPTOCTI EHEPTOHOCIIB

Isanoe C. B. 33C(OMBbB)Al
Taspiticokutl  Oepiicagrull  acpomexHoniociyHull  yHisepcumem imeni [Imumpa MomopHoeo,
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CyuacHi 0i0ora30Bi KOMIUIGKCM B YKpaiHi (YHKI[IOHYIOTh B YMOBax HECTaOlJIbHOCTI
SHEePreTUYHOT0 PUHKY, 3MIHH TapH(PHOT MOJITHKH, 3pOCTaHHS BapTOCTI 00JIalHAaHH Ta HEOOX1THOCTI
IT1IBUIIICHHS PIBHS €HEPreTUYHOT aBTOHOMHOCTI arpoIliIMPUEMCTB. 3a TAKUX YMOB BHU3HAYaIbHUM
YMHHUKOM EKOHOMIYHOi pe3yJbTaTUBHOCTI CTa€ He Jumie obcar BupoOieHoro Oiorazy, a i
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e(eKTUBHICTh BHYTPIIIHROTO C€HEPrOCIOKMBAHHS, PIBEHb TEIJIOBUX BTpaT 1 KOEQIi€HT
BUKOPUCTaHHS BCTAHOBJIEHOT MOTYXHOCTI [1].

3a pe3ynbpTaTaMu aHaJI3y eKCIUTyartarii 010ra3oBHUX yCTaHOBOK MoTyxHicTio 0,5-1,5 MBT
BCTaHOBJICHO, IO BJIACHE EJIEKTPOCHOKMBaHHS cTaHOBUTH 20-30% Bix 3araJbHOrO BHUPOOITKY
enektpoeneprii. st cranmii 1 MBT 13 pidHOoIo TeHeparttieto 6m3pko 8 MitH KBT oz 11€ BiamoBigae
1,6-2,4 man xBr-ron BHyTpimHIX BUTpaT [2]. ¥ TpomioBoMy €KBIBaJIEHTI 32 PUHKOBOIO IIHOIO
€JIEKTPOCHEPTii 11e GOPMYE CyTTEBY YACTKY OTEPAIIHUX BUTPAT.

OnrtuMizanis eHepreTUYHOro O6asancy 010ra3oBoi yCTaHOBKH Iepeadadae He JTUIE 3HUKECHHS
BJIACHOTO €HEPrOCIOKMBAHHSA, a MW MaKCHUMI3aIlilo KoedillieHTa KOPUCHOTO BHKOPHCTAHHS
BUPOOJICHOT eHeprii.

CTpyKTypHO HaMOLIBIIUMHK CIIOKHBauamH € [3]:

- cHCTeMH TepeMinryBaHHs — 35—-40%;

- HacocHe oOnamHanasa — 20—-25%:;

- KOMIIpecopu Ta razomiaroroska — 10-15%;

- CHCTEMHM aBTOMaTH3allll Ta JOIIOMIXKHe oOagHagHs — 8—12%.

OnrtuMizaris peanizy€eTbcs 4epes: BIPOBAIKEHHS YaCTOTHO-PETYIbOBAHNX MTPUBO/IB; IEPEXi
70 IMITYJIbCHOTO PEXKHUMY TEpEeMINTyBaHHS, TiApPOJWHAMIYHE MOJICTIOBAHHS JUIsl BU3HAYCHHS
MiHIMaJIbHO HEOOX1qHOT IHTEHCHBHOCTI IIepeMilTyBaHHs [4].

[Ticns BIpoBa/PKEHHS IUX 3aXO/[IB YaCTKa MIIIAJIOK Y CTPYKTYP1 CIIOKUBAaHHS 3MEHIIMIIACS 3
38% no 24%, a 3arajibHE BIIaCHE EJIEKTPOCIIOXHMBAHHS CKOpoTwiocs Ha 28%. TakuMm 4yuHOM,
OMTHUMI3aIlis JOCATHYTA MIJITXOM TEXHIYHOTO Ta PeKUMHOTO PETYIIOBaHHS [4].

[Mpaktnynuii npukian: y ¢pepmentepi 060’emom 3000 M* i3 yoTUpMa MilIaIKaMHu CyMapHOIO
MOTYKHICTIO 64 KBT npu 6e3nepepBHiil poOOTI piuHE CIIOKUBaHHS TIepeBUIIyBasio S60 Tuc. kBT To.
[Ticnsa mepexoay Ha HMKIIYHUNA PEXKUM Ta BCTAHOBJICHHS YaCTOTHUX MEPETBOPIOBAYIB CIIOKUBAHHS
3MeHmmIoch A0 360 tuc. kBT To#, mo 3abe3neunso ekoHoMio 0au3pko 200 Ttuc. kBT rox Ha pik.
BonHouac mokazHuUKH BUXOAy O0iorasy HE 3HU3MINCS 3aBASKH ONTHUMI3allii TiAPOAWHAMIKH
CepeIoBHIIA.

BaxJMBUM YMHHUKOM € TeIuioBHH OamaHc ycTaHOBKH [4]. Y MIBHIYHUX Ta LEHTPAIbHUX
perioHax YKpaiHM TPHUBAIICTh ONATIOBAIBHOTO Tepiogy cTaHOBUTH 160-180 mi6, mo 3HAYHO
MiJBHUILY€E BUTpPATH TeIa Ha MiATpUMaHHS Me3zo¢itbHOro pexumy (37-39 °C). PospaxyHku
MMOKa3yI0Th, 110 NP PI3HUII TEMIIEPATYP MK CyOCTpaToM i1 30BHIIIHIM cepenoBuliieM 35 °C Termnosi
BTPATH 4epe3 CTIHKU (epMeHTepa 3 HEAOCTATHROIO 130JIAII€I0 MOXKYTh CTaHOBUTH 10 180-220 kBT
MOCTIHOrO HaBaHTAKEHHS.

MonepHizartis Terutoizosii (30u1bpmenHs mapy 10 250-300 MM, yCyHEHHS TEIUIOBUX MOCTIB,
repMeTH3allis JTIOKIB) I03BOJISIE CKOPOTUTH BTpaTH Ha 35—-45%. Jlns craniii 1 MBT 1ie exBiBageHTHO
exoHoMmii Omu3pko 500-700 I'kan Ha pik, IO 32 YMOBH 3aMIIICHHS MPUPOAHOTO Tazy Qopmye
CYTTEBHUI €KOHOMIYHHM edekT [5].

Oxpemoro anamizy mnoTpedye eQeKTHUBHICTh KoreHepauiiiHoro wmoxyns. CepeaHiid
enektpuunnii KK/I rasomopuineBux OBUTYHIB cTaHOBUTH 38—42%, ternoBuil — 40-45%. Ilpote
¢dakTHuHul Koe(ilieHT BHUKOPUCTAHHS TEMJIOBOI eHeprii yacto He mepeBuirye 55-60% uyepes
BIJICYTHICTb CIIO’KMBAYiB y JITHIN mepiof. [IpakTrka mokasye, 1o iHTerpaiisi CHCTeM CYIIiHHS 3€pHa,
TEIUIUIb 00 TBAPMHHHUIBKUX KOMIUIEKCIB JJO3BOJISIE MiABUIIUTH PIYHUNA KOE(IiIli€eHT BUKOPUCTAHHS
Tera 1o 80-85%.

AHaNITUYHAN PO3paxXyHOK Ul arpOoMiIINpPUEMCTBA 3 PIYHUM OOCSITOM CYIIiHHS 4 THC. TOHH
KYKypyJI3U TOKa3aB, [0 BUKOPHCTaHHS TeIUia Bij 0i0ra3oBOi YCTAaHOBKM 3MEHIIYE BUTpPATH Ha
nanuBo Ha 30-35%, a CTPOK OKYITHOCTiI JOAATKOBOTO TEIJIOOOMIHHOTO OO0JIaJHAHHS CTaHOBHTH
MEHIIIE IBOX CE30HIB.

Y  koHTekcTi nu@poBizamii CyTT€BUH  MOTEHIiall Ma€  BIOPOBAKCHHA  CHUCTEM
eHepromoHiTopunry. Buxopucranas SCADA-cucTteM 13 TOTOAMHHUM aHAI30M HaBaHTa)KEHHS
JI03BOJISIE ONTUMI3YBaTH poOOTY HACOCIB, PETyJIIOBATH IHTEHCUBHICTD MEPEMILTyBaHHS 3aJI€KHO BiJl
CYXOi pe4OBHHU CyOCTpaTy Ta ONEPaTUBHO pearyBaTH Ha 3HW)KCHHSI METaHOYTBOpPEeHHs. Ha onHiit i3
YCTaHOBOK BIPOBAHKCHHS AJITOPUTMY QJAlTUBHOTO YIIPABIIHHS A0 3MOTY ITiIBUIIATH MATOMHMA
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BHXiJ Oiorazy Ha 6—8% 0e3 1oAaTKOBUX BUTPAT CHPOBUHH.

KrniMatuuai oco0auBoCTI YKpaiHU TaKOXK 3yMOBIIOIOTH HEOOXIHICTh PEriOHANBHOI a1anTartii
pimeHb. Y MiBIEHHUX o0dacTax TerioBl BTpaTu Ha 20-25% HIKYl, 0 MiABUILYE 3araibHUMA
KOC(QII[IEHT KOPUCHOTO BHMKOpHCTaHHsS eHeprii. HaTomicTh y 3axigHMX perioHax JIOLIJIBHUM €
3aCTOCYBaHHSI MOTIEPEIHBOTO MIAITPIBY CYyOCTpaTy 3a paxyHOK PEKyTmeparlii Terja JUrecrary, Mo
JI03BOJISIE 3MEHIIIUTH TEIUIOBE HABAaHTAXKEHHSI HA KOTEHEpaTop.

ExoHOMIYHE MOJEIOBaHHS TOKA3ye, M0 KOMIUJIEKCHA ONTHUMI3allisl €HEPreTHYHOTO OanaHcy
(TerutoizouIALis, YaCTOTHE PETYIIIOBAHHS, peKymepallis, tudpoBe ynpapiiHHA) MOTpeOye IHBECTHIIIN
y mexkax 8—15% Bin BapTocTi komIuiekcy [3]. BonHodac cKOpoYeHHsI BIIaCHOTO €HEProCIOKUBAHHS
Ha 30-45% no3Bonse 30UMBIIMTH YHCTUH NpHOYTOK mianpueMcTBa Ha 12-18% mopiuHo Ta
CKOPOTHUTH CTPOK OKYITHOCTI MPO€EKTY Ha 1,5-2 pokw.

Taxkum unHOM, MiJBUILEHHS €HEPTOePEKTUBHOCTI 010ra30BUX YCTAHOBOK ITOBUHHO Oa3zyBaTuCs
Ha CHCTEMHOMY MIiJXOJi, IO OXOIUTIOE TEXHIUYHY MOJIEpHI3aIlil0, ONTHUMI3AII0 PEXUMIB poOOTH,
IHTETpaIiio TEIUIOBUX CIIOXKHMBadiB Ta HU(POBHI KOHTPOIL TMapaMeTpiB mporecy. B ymoax
Tpanchopmallii eHepreTHYHOro PHUHKY caMmMe eHepreTuyHa 30ajaHCOBaHICTh  BHU3HAUYa€e
KOHKYPEHTOCIIPOMOXKHICTh 010ra30oBHX TPOEKTIB 1 iX 374aTHICTH 3a0e3medyBaTd  CTaOUIbHY
€KOHOMIYHY BijjIauy B arpapHOMY CEKTOp1 YKpaiHu.
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FACILITY

Sinitsky D., recipient of higher education “Master's” degree
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The electroplating section is intended for restoring parts using electrolytic coatings, as well as
for applying decorative and anticorrosive coatings. To increase the wear resistance of parts, chromium
plating and iron plating are used; for anticorrosion protection — zinc plating; for protective and
decorative finishing — chromium plating, nickel plating, and copper plating.

The basis for designing the section is the production program.

The technological process begins with parts requiring restoration of decorative and
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