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Abstract

Modern enterprises are increasingly focusing on the environmental aspects of production.
Widespread MIG and TIG welding technologies are giving way to innovative laser-arc
hybrid welding, requiring comprehensive analysis for EPD certification. The theses
propose the LCA method according to the EN 15804 standard to select the most
environmentally friendly and cost-effective technology. MIG (fast, cheap, with high co,
emissions), TIG (accurate, but slow and energy-intensive) and laser-arc hybrid (deep-
melting with minimal GWP and cost) are compared. The methodology allows ChelPipe to
promptly prepare the EPD in SimaPro. The study confirms the optimality of laser arc
welding and the applicability of the approach immediately after installation of the
equipment.
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AHHOTAIUA

CoBpeMeHHbIE IPEANIPUSATHS YACIIIOT Bce OOJbIIe BHUMAHUS DKOJIOTHYECKUM aCTIeKTaM
npousBoacTBa. [1Inpoko pacnpoctpaneHHsie TexHonoruu cBapku MIG u TIG ycrynaror
MEeCTO MHHOBAIIMOHHOM JTa3€pHO-AYTOBOM THOPHUIHOM CBapKe, TPeOYIOIei BCECTOPOHHETO
anamm3a s ceprudukaruu EPD. B muccepranmm mpennaraercs meronq LCA B
cooTBeTcTBHH cO cTanaapToM EN 15804 ans BeiOopa Hanbosee HKOJIOTHUECKH YHCTON U
SKOHOMHYHOM TexHomoruu. CpaBHuBatorcss MIG (ObICTpBIN, AElIEBbI, C BBICOKUM
ypoBHeM BbiOpocoB COL), TIG (TouHBIH, HO MEJICHHBI M YHEPTrOEMKHIi) U JIa3epHO-
nyroBoi rubpua (rmyOokas miuaBka ¢ mMuHUManbHbIM [II'TI u cTtommocthio). JlanHas
metoauka no3possier YTII3 omeparuBuo moaroroButh EPD B SimaPro. Uccnenoanue
MOATBEPXKAACT ONTHUMAJIBHOCTh JIA3€PHOW JYTrOBOM CBapKHM M MPUMEHHUMOCTH TOIXO/Aa
Cpasy moclie yCTaHOBKUA 000pyAOBaHUS.

KuroueBbie ciioBa

LCA, cBapounsie TexHonoruu, EPD, Bo3neiicTBue Ha okpyxarmomyio cpexay, SimaPro,
UTIILS.

Modern enterprises face the need to minimize the environmental footprint of
production. Well-known solutions such as MIG welding (fast and cheap, but with high CO2
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emissions) and TIG welding (high-precision, but energy-intensive and slow) have
significant disadvantages in terms of GWP and cost. The proposed approach, a comparative
LCA analysis of the three technologies according to EN 15804 in SimaPro, addresses these
gaps by providing quantification and rapid EPD preparation [1, 2].

The LCA is performed using three methods: MIG shows average GWP values and
low cost; TIG shows the worst in terms of energy intensity and speed; and laser-arc hybrid
(a combination of laser and arc for deep penetration) demonstrates minimal GWP and total
costs. SimaPro simulations confirm the results: laser-arc technology is optimal. The
methodology is applicable for MANPADS immediately after equipment configuration,
speeding up certification [3].

As a result, laser arc welding is recognized as the most environmentally friendly
and economical. The findings justify the transition to innovative technologies. Further
development is the integration of LCA with real production data and expansion to other
materials.
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