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without load, hot break-in under load, engine power testing, and determination of hourly and specific
fuel consumption [1]. A characteristic feature of designing this section is the increased noise level
and exhaust gas concentration. Therefore, sound insulation and exhaust removal must be ensured.
The annual labor intensity of the section is determined based on the time standards for break-in
and testing operations and the annual production program. Approximately 5-10% of all repaired
engines undergo repeated break-in and testing after correction of detected defects.
The main equipment of the testing station is the break-in and dynamometer test stands. Their
number S, units, is determined using the formula [2]
s = N - T7 - K¢ - K
FAE 'TNs
where N — the annual engine-repair program, units;

T'r — the labor intensity of break-in and testing operations per one major engine overhaul,
man-hours;
Kc — the correction coefficient;
Krt — the coefficient of repeated testing;
Fa.e — the actual annual operating time of the equipment, hours;
ns — the stand utilization factor.

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

The distance between the axes of the test stands is taken as 2.5-3.0 m. The width of the passage
between rows of stands, when engines are transported by overhead cranes, is taken as 2.5 m. The area
of the section is calculated based on the space occupied by the equipment, taking into account working
zones and walkways.
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The disassembly and washing section is intended for dismantling tractors into assemblies
(units), dismantling assemblies into individual parts, and for washing, degreasing, and cleaning parts.
The basis for designing the section is the production program and labor-intensity standards.

After external washing, the tractor is delivered to the disassembly stations where it is dismantled
into assemblies. At the first disassembly station, the wheels, body panels, cab, and electrical
equipment are removed [1]. The removed wheels are transported by an overhead crane to the
wheel-assembly section. The cab and body panels are sent to the paint-stripping station equipped with
boiling tanks, and then to the sheet-metal and cab-repair section. The electrical equipment is
transferred to the corresponding repair section.

The partially dismantled tractor, after repeated washing, is disassembled into units and
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assemblies. The removed units, parts, and assemblies are placed on a plate conveyor and transported
to the workstations for unit and assembly disassembly. Radiators and pipes are sent to the
copper-repair section. Hydraulic units are delivered by overhead crane to their repair section. The
disassembly workstations for units and assemblies are serviced by a jib crane.

Major assemblies are dismantled into parts in two stages: preliminary (partial) and final
(complete). Before final disassembly, the preliminarily dismantled assemblies are washed in a
washing machine. Removed parts are delivered to the washing machine either by roller conveyor or
by overhead crane. Washed and dried parts of all assemblies and units are sent to the inspection
(defect detection) section, and the washed frame is sent to the frame-repair section.

Thus, the technological process of disassembly and washing at a specialized enterprise involves
multi-stage cleaning of repair objects in special machines (batch-type or continuous-type) using
washing solutions.

The annual labor intensity of the section consists of the labor intensity of tractor disassembly
into units, unit disassembly, and washing operations. Based on the developed technological process,
the number of stations in the tractor disassembly line and the number of stationary workstations for
disassembling assemblies into units and parts are calculated.

The operations of the tractor disassembly process are distributed among stations. For each
station, the operations are selected so that the following condition is met [2].

E T2 = = Tn ) 1)
Pl I:)2 Pn
where T;— the labor intensity of the work performed at the corresponding station, man-hours;

Pi — the number of workers simultaneously operating at the i-th station.

This requirement ensures synchronized work across all stations. A deviation in the ratios Ti/Pi
between different stations within the range of 90 - 110% is permissible. The alignment of these ratios
is achieved by redistributing individual operations between stations and adjusting the number of
workers at specific stations.

The length of the disassembly line is determined by the tractor length and the spacing between
tractors on the line. The number of stationary workstations for disassembling assemblies into parts is
determined by the labor intensity of the operations and the actual annual working time of a worker
(fitter).

When designing the disassembly and washing section, the number of conveyor lines and
washing machines is calculated, while other equipment is selected according to technological
requirements. Equipment must be chosen based on its suitability for each specific case, depending on
the production program volume.

The models and number of washing machines for assemblies and parts are selected according
to their productivity, which is determined by the mass of parts (in tons) processed per hour [3]. The
hourly productivity of washing machines is specified in the equipment’s technical specifications.
Based on the calculations, a conclusion is made regarding the required number of washing machines.

At repair enterprises, up to 80% of parts are cleaned using jet-type machines. Jet cleaning
machines effectively remove oil, light resinous deposits, soil, and other contaminants; they offer high
productivity and can be easily integrated into production lines. However, their disadvantage is the
low cleaning quality of parts with complex geometry or parts with strong resinous deposits. In such
cases, immersion cleaning is more appropriate. The main advantage of immersion cleaning is the
ability to use highly effective cleaning agents.

The number of boiling tanks is calculated based on the total annual mass of items requiring
boiling and the mass of parts that can be loaded into the tank per hour. The number of production
workers (fitters and washers separately) is determined by the labor intensity of their respective
operations.

The area of the section is calculated based on the space occupied by equipment and tractors
undergoing repair, taking into account working zones and walkways. Equipment must be arranged
on the section layout in strict accordance with the technological process. At the same time, spacing
standards between equipment and building elements must be observed, as required by safety
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regulations.
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IH’KEHEPHE OBTPYHTYBAHHSI 3ACTOCYBAHHA BIO®IJIBTPIB JIUIA
CTABLJIIBALII ITPOOECY METAHOBOT O 36PO/I’KYBAHHA

HKmaxk C. C., 2IMb Al
Taspiticokutl  Oepoicagrull  a2pomexHoNociyHull  yHisepcumem imeni [mumpa MomopHoeo,
M. 3anopixcocs, YVrpaina

Tpamumiitauii maxig 10 MiJBUIIEHHS MPOIYKTUBHOCTI nependadyae 30UTbIICHHS TPUBAIOCTI
30pokyBaHHS ab0 00’eMy peakTopa, IO CYHNPOBOMKYETHCS 3POCTAHHSM KalliTaTbHHX 1
E€HEepreTUYHUX BHUTpaT [1]. ANbTEepHATUBHUM HampsMOM iHTEHCHQIKAIlli € CTBOPEHHS YMOB IS
YTpPUMaHHS Ta HAKOMHMYEHHS aKTUBHOI OloMacH BCEepeAMHI METAaHTCHKA NUISIXOM BHUKOPUCTAHHS
aHaepoOHUX O010(UIBTPIB 13 PO3BHMHEHOIO IMOBEPXHEIO HOCIIB. 3aKpIIJICHHS METaHOYTBOPIOIOUUX
MIKpOOpraHi3MiB Ha HOCISIX J/J03BOJII€E 3MEHUIMTH iX BHUMHUBAHHS, MiJBUIIUTH KOHIIEHTPALIIO
akTUBHOI Olomacw Ta 3a0e3meunTH CTAaOUTLHUM mepelir Mpolecy HaBiTh 3a IMABUIICHUX
HaBAHTAXEHD [2].

AHaJi3 CydYacHMX JOCTDKeHb Yy Tally3l aHaepoOHOTO 30pOpKYBaHHS CBIAYWTH, IO
MiIBUIICHHS €(DEeKTHUBHOCTI 010Tra30BUX YCTAHOBOK MOB’SI3aHE 3 ONTHUMI3AIIEID KIHETUKU POCTY
MIKpPOOPTaHi3MiB, KOHTPOJIEM KOHIICHTpAIlli OPraHiuHO1 PEUOBHMHHU Ta BJOCKOHAIICHHIM KOHCTPYKIIiT
peakTopiB. 3HaYHA yBara NMPHUAUISAETHCS MOAEIAM, SKI OMHMCYIOTh HIBHJAKICTH POCTY METAaHOTEHIB
3aJIE)KHO BiJ KOHIIEHTpAIIii cyOCcTpaTy Ta ymMmoB cepenoBuina [3]. Pazom i3 TuM, muTaHHS KUTBKICHOTO
BIUIMBY IUIOILI TIOBEPXHI HOCISI, TOBIIMHY IApy 3aKpiIICHOi 6i0MacH Ta peXXUMiB 3aBaHTAKEHHS Ha
IHTEHCUBHICTh ra30yTBOPEHHSI 3AJIUIIAETHCS HEJOCTaTHRO CUCTEMaTU30BaHUM.

@OyHKIIOHYBaHHSI METAaHTEHKa 3 010(pUTBTPOM TOLIIBHO PO3IIIAAATH SK CKIAIHY TUHAMIYHY
CUCTEMY, B sIKIi pe3yJIbTaTUBHI MOKA3HUKH - IIBUIKICTh YTBOPEHHS 010Ta3y, METAaHOBMICT 1 CTYIIIHb
PO3KIJIaJJaHHS OPraHiYHOI PEYOBUHHU - 3aJICKATh BiJl TO€THAHHS 30BHINIHIX 1 BHYTPIIIHIX TapaMeTpiB.
J1o 30BHIINIHIX YUHHUKIB HAJIeXkKaTh TEMIIEpaTypa, 103a Ta MEPIOIUIHICTh 3aBaHTAKEHHS, BOJIOTICTh
1 ckiag CUPOBMHM. BHYTpImIHI mMapaMeTpu XapaKTepu3yloTh KOHCTPYKTHBHI OCOOJIMBOCTI
010 ibTpa, eHEKTUBHY IUIOILY MOBEPXHI HOCIIB, NIUIHHICTh 1 CTAH METAHOTEHHOI OioMacH.

KntouoBuM TexHONOTIYHUM (HAaKTOPOM € 1032 3aBAaHTAXKEHHS METAaHTEHKA. 3O01IbIICHHS
HaBaHTKEHHS 3a 0€330JIbHOI0 OPTAHIYHOI PEYOBUHOKO MIABUIIYE IHTEHCUBHICTH MPOIIECY JUIIIE JI0
neBHoi Mexi [4]. HanMmipHe HaBaHTa)keHHS BUKJIMKAa€ BUMHBAHHS YacTUHU Mikpodiaopu Ta
3HWKEHHS CcTymneHs O0i0koHBepcii. Bukopucranus 6iodginbTpa A03BOJISIE 3MICTUTH ITI0 MEXY B 01K
BUIIMX HABAHTAKEHb 32 PaXyHOK yTPHUMAaHHS aKTMBHOI OioMacy Ha MOBEpXHi HOCIIB.

AHaJiTUYHA OIlIHKAa TIPOIeCy TIOKazye, IO IIBUAKICTb YTBOPEHHs Oiora3zy 3pocrtae
MPONOPIIHHO 301IbIIEHHIO e()EeKTUBHOI IJIONT 3aKPIVIEHHS] MIKPOOPTaHi3MiB Ta X KOHLEHTpAIil y
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