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The welding section is intended for restoring machine parts by welding and surfacing. A wide
range of processes is used for this purpose, including manual gas and arc welding and surfacing;
automatic surfacing under a flux layer; automatic and semi-automatic welding and surfacing in
shielding gases, vapors, and liquids; resistance, spot, plasma, and other specialized welding methods.
These processes ensure the restoration of worn surfaces, the buildup of material on critical areas, and
the repair of cracks or fractures in structural components.

Designing the welding section of a service enterprise requires creating a safe, functional, and
ergonomically optimized workspace. This includes powerful supply-and-exhaust ventilation systems
to remove fumes and aerosols, high-quality artificial lighting to ensure visibility during precision
welding, and reliable grounding of all equipment to prevent electrical hazards. Key considerations
include: adequate room height (typically 3 - 4 m) to disperse heat and fumes; spark-protection screens
or welding booths 1.8 - 2 m high; designated storage areas for gas cylinders, consumables, and
materials; strict compliance with fire-safety regulations; and convenient internal logistics, such as
wide gates for transporting large assemblies [1].

Main design features

- layout and placement — the welding section should be isolated from other production areas to
prevent the spread of sparks, fumes, and noise, yet it must have convenient access for transporting
large components. Welding stations are arranged in enclosed booths 1.8-2 m high with a floor-level
air gap to ensure proper airflow and prevent accumulation of hazardous gases.

- ventilation and safety — each workstation must be equipped with local exhaust ventilation
directly above the welding table, complemented by a general supply-and-exhaust system for the entire
section. Fire-extinguishing equipment, emergency shut-off devices, and reliable grounding of all
electrical equipment are mandatory.

- lighting — welding operations require stable, high-intensity artificial lighting, as natural light
is often insufficient in enclosed industrial spaces.

- workplace organization — welding booths are equipped with robust welding tables, holders for
torches and electrodes, clamps, vises, and other essential tools. Ergonomic arrangement of tools
reduces fatigue and increases productivity.

- storage areas — a dedicated storage zone is required for gas cylinders, welding wire, electrodes,
fluxes, and finished parts. This area must be isolated from dust, chips, and contaminants originating
from machining or grinding sections.

- compliance with standards — the design must meet occupational safety requirements regarding
permissible concentrations of harmful substances, noise levels, and thermal radiation. Auxiliary
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rooms such as changing rooms, washrooms, and shower facilities must also be provided.

Equipment in the welding section is classified according to:

- technological purpose — equipment for gas welding, arc welding, laser welding, plasma
welding, vibro-arc welding, and other specialized processes;

- role in the production process — production equipment (welding machines, surfacing units)
and auxiliary equipment (ventilation systems, fixtures, manipulators);

- principle of operation aggregation — single-tool machines, rotary systems, automated welding
lines;

- participation in the production flow — standalone units or equipment integrated into automated
or semi-automated production lines;

- reconfigurability — the ability of equipment to be adjusted or retooled for different welding
modes, materials, or part geometries.

Both alternating current (AC) and direct current (DC) are used for welding and surfacing
operations. For AC welding, welding transformers are the most economical and widely used power
sources due to their simplicity and reliability. For DC arc-welding stations, power is supplied by
motor-generator converters or welding rectifiers, which provide stable current characteristics
essential for high-quality welds.

These power sources must be selected based on the required welding processes, material types,
and productivity demands of the service enterprise.
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CyuacHMii PO3BHUTOK Xap4yoBOi MPOMHCIOBOCTI IOCTIHHUM TOIIYKOM TEXHOJOTTYHUX
IHHOBAIll{ 3 IIJUTIO MiJBHUINUTH SKICTh MPOAYKII Ta i Oionoriydy IiHHICTh. OcOOIMBHMH B
CTPYKTypi Xap4dyBaHHS € OOpOIIHSHI KOHIUTEPChKI BHPOOHU, SIKI € BKIMBUM JDKEPETIOM EHeprii
3aBSKH BUCOKOMY BMICTY BYTJIEBOJIB, )KHUPIB Ta OIKOBUX PEUOBHH. TOMY KIIIEHTH MArOTh 3aBXKIN
mam’sITaTu, 10 MOHATHOPMOBE CIIOKHBAaHHS KOHIUTEPCHKUX BUPOOIB MOKE HETATUBHO BILTUBATH HA
3I0pPOB’sI Uepe3 iX 3HaUHY KUIbKICTh TPOCTUX BYTJIEBOIIB 1 KUPIB y ckiami. Came B 3B’SI3KY 3 ITUM, €
aKTyaJIbHOI0 METa - CTBOPEHHS MPOAYKIII 3 MOKPAIICHUMH XapYOBHUMH XapaKTEPUCTHK ILITXOM
BUKOPUCTAHHS HaTypalIbHOT Ta HEeTpaauIiHHOT CHPOBHHU, KA T ABUIUTH
KOHKYPEHTOCIIPOMOKHICTh BUPOOIB 0€3 MOTIPIICHHS OPraHOJICITHYHUX BiacTuBoCcTe# [1].

[TowyaTtok gocniKeHb 3 J0/laBaHbh HATYypajdbHOI CHPOBHHHU B OOPOIIHSHI BUpoOU OyB HE JIMIIIE
3 METOIO MiJIBUIICHHS SKOCTI TOTOBOTO MPOAYKTY, a TAaKOXK 3apajy MiIBUILECHHS BMICTY BiTaMiHiB,
MIHEpaJIiB Ta AaHTUOKCHUIAHTIB. B3sIBIIM 3a TpHKIA] STIAHY CHPOBHUHY — TMOJIYHHIIO, MOXHa
BiJIMITUTH 1[0 BOHA MiCTUTh 3HAYHY KUIBKICTh BiTaMiHiB rpynu A, B, C, E, PP, K. Takox BaxImBuMu
CKJIAJIOBUMHU BHUAUIIIOTH i1 ficaxapumu, (orieBy KHCIOTY, 3a1i30, Kablliid, MapraHens, (ocdop,
AHTHOKCHJIAaHTH, KIIITKOBUHY Ta MEKTHHHU. SIKIII0 IepeYnCIieHi BiTaMiHU 31aTHI TO3UTHBHO BIUTUBATH
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