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Project Goal: The goal of this project is to Terrestrial CNC Incremental Forming Machine Dedicated Incremental Forming
compare the environmental impacts of Inventory Machine

incremental forming for terrestrial vs. in-space Assermbly and Manufacturing of Machine

Life Cycle Inventories

CNC Machine Dedicated IF
f t - Parts to the System Materials Value  Units  InputonSimaPro Comments Partsto the System Materials Value _Units _Input on SimaPro Comments
MAanuliacturin g . p——— US| QU Metal Shet 35304 StinlessSteel | 0.44376]kg___[steel,low-aloyed {GLO} ke forstel, owalloed | Cutoff, S 2151215 mmsheet
) ) . - Forming Tool A2 Stainless Steel 1.8563|kg Steel, low-alloyed {GLO} market for steel, low-alloyed | Cut-off, S 10 mm diameter hami-sphere tip
i i Transportation of Machine 3-Axis CNC Machine
Support Tool A2 Stainless Steel 1.8563|kg Steel, low-alloyed {GLO} market for steel, low-alloyed | Cut-off, § 10 mm diameter hemi-sphere tip
L l fe C Cl e An al S l S L CA Solid Forming Tool High speed steel (HSS) 0.28123]kg Steel, low-alloyed {GLO} market for steel, low-alloyed | Cut-off, S High speed steel (HSS)
. n Motorx2 Wire 1|m Cable, three-conductor cable {GLO}| market for cahle, three-conductor cable | Cut-off, §
¢ TO O l tO I I 1 e a S u re th e e nVI rO n I I l e ntal 1 I I 1 p a Ct O f . Forming lig Magnet 20)kg Permanent magnet, for electric motor {GLO}| market for permanent magnet, for electric mtor | Cut-off, §
Machine Machine Operation/Product Manufacturing Column x4 1.8126|kig Steel, low-alloyed {GLO} market for steel, low-alloyed | Cut-off, $ Mild steel
h u m a n r O C e S S e S Maintenance Lower plate 4.5373]kg Steel, low-alloyed {GLO} market for steel, low-alloyed | Cut-off, S Mild steel Clamping System Metal bars 372.278kg Steel, low-alloyed {GLO} market for steel, low-alloyed | Cut-off, § Assumed steel
p Dynamometer base 9.0746]kg Steel, low-alloyed {GLO} market for steel, low-alloyed | Cut-off, § Mild steel Bolts 80.1171)kg Steel, low-alloyed {GLO} market for steel, low-alloyed | Cut-off, § Assumed steel
. Clamping plate 1.099]kg Steel, low-alloyed {GLO} market for steel, low-alloyed | Cut-off, S Mild steel
o A C C O u nt S f O r al l S t a g e S O f a p r O d u Ct S l 1 f e 0.05806|kg Steel, low-alloyed {GLO} market for steel, low-alloyed | Cut-off, S SCrews Operator Console 15" color graphic display 1)p Display, cathod ray tube, 17 inches {GLO}) market for display, cathode ray tube, 17inches | Cut-off, §
) _ Backing plate 3.9331fkg_|Steel low-alloyed {GLO} market for steel, low-alloyed | Cut-off, S Mild steel L 1 NN o0 T (i
i n Cl u d i n u S tr e a a n d ri a r e n e r Transportation of Product to Space Dynamometer 2.24)kg Steel, low-alloyed {GLO} market for steel, low-alloyed | Cut-off, S Assumed 7:3 metal to plastic ratio ISndlmatorUghts; ggi tg ;gf“ imm\nlg dodi;Gt\?}}ll markit fordUght emmngldmde || gut-off;‘,:
l l l [ l I — , elector switches 01fke witch, toggle type {RoW}| switch production, togsle type | Cut-off,
0.96]k Polycarbonate {GLO}] market for polycarbonate | Cut-off S Plastic
g p p y gy ] ! , {, ”‘ il ‘ | — Siemens 840D CNC control 1lp Computer, desktop, without screen{GLO}| market for computer, desktop, without screen | Cut-off, §
0.01]kg Integrated circuit, logic type {GLO}| market for intergrated circuit, logic type | Cut-off, S Sensors I
C ra dl e to grave Machine bed 280420k easthion GI3) ark s o T Castiron Axis Assembly Column x2 (X-axis, U-axis) |  104.98]kg Steel, low-alloyed {GLO} market for steel, low-alloyed | Cut-off, S Assumed steel

Saddle x2 (V-axis, Y-axis) 71.67]ke Steel, low-alloyed {GLO} market for steel, low-alloyed | Cut-off, S Assumed steel
. Ram (W-axis, Z-axis) 51.271)kg Steel, low-alloyed {GLO} market for steel, low-alloyed | Cut-off, $ Assumed steel
* Used to compare environmental tradeoffs to

pICk most sustainable solution Life Cycle Phase for Terrestrial Manufacturing

Methodology
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* Double Sided Incremental Forming Machine at

: CNC IF Machine Dedicated IF Machine
]Ohn Olson MaHUfaCturlng Center Life Cycle Phase for In-Space Manufacturing L
e SimaPro Life Cycle Analysis Software Method: ReCiPe 2016 Midpoint (H) V1.08 / World (2010) H / Characterization
e FExcel Comparing 1 p ‘'CNC IF Machine’ with 1 p ‘Dedicated IF Machine’,

Results/ Further Studies

* Dedicated Incremental Forming Machine has bigger environmental impact
* Scale of Dedicated IF vs. CNC machine
* Complete rest of the life cycle phases for terrestrial and in-space manufacturing
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