TexHiyHe 3abe3neyeHHs iIHHOBALLIMHUX TEXHOOTIN B arponpoMMUCI0BOMY KOMMIEKCI

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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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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anticorrosive coatings arriving at the electroplating section from the storage area for parts awaiting
repair. Parts that require dimensional restoration are delivered to the electroplating section from the
fitting and machining area, where they undergo grinding to remove wear marks and to obtain the
correct geometric shape.

The electroplating section is intended to perform the following technological operations [1]:

- isolation of surfaces not subject to coating;

- mounting of parts on suspension fixtures;

- degreasing (chemical or electrochemical);

- rinsing of parts in hot and cold water;

- anodic etching of surfaces to be coated;

- electrodeposition of metal (chromium plating, iron plating);

- removal of parts from suspension fixtures;

- removal of masking materials.

During chromium plating, parts undergo rinsing in water (in an electrolyte-catching bath) and
thermal treatment (heating in a drying cabinet); during iron plating, the process includes
neutralization of electrolyte residues, water rinsing, and drying.

Before applying all types of coatings, as well as after applying decorative coatings, the parts
are polished.

Parts whose working surfaces have been restored by applying a hard electroplated coating are
transferred to the fitting and machining section for final processing.

The annual labor intensity of the section is determined by the total surface area of parts requiring
buildup during the year, the duration of the coating process, and the surface area of parts per single
bath load. The duration of the electroplating operation depends on the time required for electrolytic
metal deposition in the bath and the time needed for loading and unloading the parts. The surface area
of parts per bath load depends on the bath dimensions.

When designing the section, the required number of metal-plating baths, polishing machines,
and low-voltage power units is calculated [2].

The number of baths is determined separately for each electroplating operation (chromium
plating, iron plating, copper plating, etc.) based on the surface area of parts per bath load and the
hourly productivity of the bath.

The number of polishing machines is calculated according to the total coating surface area and
the hourly productivity of a polishing machine.

The rectifier for powering the baths is selected according to the required current output.

Other equipment and auxiliary fixtures are selected without calculation, according to the
technological processes performed in the section.

The number of production workers depends on the annual labor intensity of electroplating
operations and the actual annual working time of an electroplater.

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.

Equipment in the electroplating section is installed in accordance with the adopted
technological process and with the aim of minimizing unnecessary material flows. The main coating
baths are placed along the walls, while auxiliary baths (for hot and cold water) are preferably located
inside the room. In doing so, the required spacing standards between equipment and building elements
must be observed
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The engine-repair department is intended for:

- restoration of the engine’s base components (cylinder blocks, crankshafts, and camshafts);

- assembly and testing of units (assembly of the crankshaft with the flywheel and clutch, and
their balancing);

- general engine assembly;

- repair of auxiliary units (oil and water pumps, oil filters, etc.).

The engine-repair department includes the following sections: the fitting-and-machining
section and the assembly section. The basis for designing the department’s sections is the production
program.

The diesel engine repair process includes disassembly and assembly operations; cleaning,
washing, and restoration of parts; and painting operations. These tasks are performed by fitters. Base
components arrive at the section after inspection and sorting. Some engine units arrive at the
engine-repair department in an assembled state; their disassembly and repair are performed directly
at the workstations. Such units include the cylinder head with valves, water pump, fan, oil pump, etc.
[1].

Some parts are delivered to the workstation already restored and ready for assembly, while
others undergo fitting and machining operations in the fitting-and-machining section, where the
following operations are performed: cylinder or liner boring, boring of main bearings and camshaft
bushings, grinding and polishing of crankshaft journals, valve grinding and lapping, and hydraulic
testing of the cylinder block.

After restoration, base components are cleaned using washing units. Cleaned parts, free of dirt
and abrasive residues, are sent to the engine unit assembly stations. Additional parts arrive from the
kitting section. Auxiliary units arrive at the engine-repair section in an assembled state. They are
repaired, tested, and then sent to the engine assembly stations.

Fully assembled engines are transported to the test station for break-in and testing. Repaired
engines are painted, finally completed, and transported to the machine assembly line.

The annual labor intensity of the section is determined based on the time standards for
disassembly-assembly and fitting-machining operations and the annual production program. The
length of the engine assembly line is determined by the engine length and the spacing between engines
on the line.

The number of stationary workstations for disassembling engine units into parts is determined
by the annual labor intensity, the actual annual working time of a worker (fitter), and the work density.

To remove broken studs and bolts on the side and end surfaces of blocks, vertical drilling
machines of type 2A135 with a maximum drilling diameter of up to 35 mm are used. Warped surfaces
of the block and cylinder head are ground on surface-grinding or radial drilling machines. Boring of
block saddles is performed using horizontal boring machines, while diamond boring machines are
used for boring cylinder liners and liner seating surfaces. Universal hydraulic test stands are used for
testing the water jacket of the block and cylinder head. For honing cylinder liners, vertical honing
machines or drilling machines equipped with honing heads are used.
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