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ABSTRACT 

The aviation sector has made it possible for people to explore the world in just a matter of hours 
but the industry is facing large challenges. To prevent further environmental changes, actions 
must be taken. This report investigates the sustainability impacts of new manufacturing Fan 
blade, compared to two repair methods, one based on conventional manufacturing and one 
based on Additive Manufacturing (AM) with Laser Metal Deposition with powder (LMD-p). 
Literature search and interviews were performed to understand and map the different processes. 
A Life cycle assessment (LCA) was made to assess the environmental impacts associated with 
the three cases to validate potential hotspots. Lastly a social assessment was made to understand 
the social impacts. The LCA showed that the AM repair significantly reduces the environmental 
impacts, resulting in 6 kg CO2 equivalents, compared to new manufacturing, 184 kg CO2 
equivalents, and conventional repair, 80 kg CO2 equivalents. The social assessment displays 
several positive aspects, firstly less toxic exposure to workers and less impact on natural capital. 
This study concludes that the AM repair significantly reduces the environmental and social 
impacts compared to both new manufacturing and conventional repair. 
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Abbreviations 
ADP: Abiotic Depletion Potential 

Al: Aluminium 

AM: Additive Manufacturing 

AP: Acidification Potential 

Ar: Argon 

CAD: Computer Aided Design 

CLCA: Consequential Life Cycle 
Assessment 

CM: Conventional Manufacturing 

CNC: Computer Numerical Control 

CRM: Critical Raw Material 

CO2: Carbon dioxide 

DED: Direct Energy Deposition

EBFFF: Electron Beam Free Form 
Fabrication 

EP: Eutrophication Potential 

EPO: European Patent Office 

ESA: Environmental System 
Assessment 

FAETP: Freshwater Aquatic 
Ecotoxicity Potential 

Fe: Iron 

GHG: Greenhouse Gas 

GKNA: Guest, Keen, and Nettlefold - 
Aerospace 

GWP: Global Warming Potential 

He: Helium 

WT: Weight Percent 

HTP: Human Toxicity Potential 

LCA: Life Cycle Assessment 

 
 
LMD: Laser Metal Depositioning 

LMD-P: Laser Metal Depositioning - 
Powder 

LMD-W: Laser Metal Depositioning - 
Wire 

MAETP: Marine Aquatic Eco Toxicity 
Potential 

MAM: Metal Additive Manufacturing 

MRR: Material Removal Rate 

NOx: Nitrous oxide 

O: Oxygen 

ODP: Ozone Depletion Potential 

PAN: Polyacrylonitrile 

PBF: Powder Bed Fusion 

POCP: Photochemical Ozone Creation 
Potential 

RTM: Resin Transfer Molding 

SDG's: Sustainable Development Goals 

SIA: Social Impact Assessment 

SLM: Selective Laser Melting 

SLS: Selective Laser Sintering 

TETP: Terrestric Ecotoxicity Potential 

Ti: Titanium 

TIG: Tungsten Inert Gas 

V: Vanadium 

WAAM: Wire Arc Additive 
Manufacturing 

WLAM: Wire Laser Additive 
Manufacturing 

CFP: Carbon Fiber Part 
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