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Printing Process Variety
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3D Printing Myths vs. Facts



Myth #1: No Transportation
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MytiE#2: No Waste




Energy is Main Impact
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Comparisons: Printing 24/7
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Comparisons: Printing 24/7
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Obstructing Circular Economy



Irreversible Materials




INg Materials Insepa

18 #F Image from mit.media.edu




Enabling Circular ECconomy



Enable Green Materialse
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Efficient Vehicles
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Search Thingiverse - Thingiverse
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Align Economic Incentives




Align Economic Incentives

Material use = $
Complexity = free
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Green 3D Printfing Possibllities

e Align economic incentives

e Efficient vehicles

h » Democratize production
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Table 5.3. Priorities for improving environmental impacts of 3D printing

Focus area High pricedy Magium priordy Low priority
1. Design for minimal idie time (ease 1. Low-energy pricting process (chemical  Design sofware and hardware 10 mizimise
of sharing, minimal set-ep/clean-sp tme)  binding. nit melting) mawrial use ard washe
High leverage and simzple 10 izzplemers Mcoderate 10 high leverage, Dot rogures Hgh ieverage, Bt market ncemves aready
SENICENT Irvastonent and mest D3 COrDINd et prassert n NS diraction
Prister design 2. Autemalic low sower standly wrh etergy-etciers equizmert systems.
Hgh leverage and 1108 10 impemer
2. Energy-2ticient eaipment syslems
(sulation, mators, elactrorics)
High leverage, but requires signficant
ARSI,
1. Nen-loxic, compostable protapalymars  Chamical tording (mo! meding) 1. Tmadle material propesties heguph
for SLA, DLP, Palylet, CLIP prinfers of campostabis blozolymers, such as MIT's  printisg process, far all printers
High leverage and D2 irs"a s base WBOF, lor axtrusion printess Leverage urcertan, stil aaparimaercal. Could
of phorspalymmer pristers High levenage, but requires replazing smpify recycirg, composing, aod tonicty
O retrofTIg 2aisIng eatrusion pristers SCreening. but raguires SIHRINCITE nvestmant
Pristing matenals 2. Impezved physical gerfernance /print (more expensive an Smpl replacieg
Ludlity cormpesiatility 1o nisting Charicais in profepolyrer prirnars) 2 Infnrinely reesabia netal powdens
tiopolyrrers in low-energy pritl precesses procuced from recycied material
Commencalsing anisIng Matir@ls requires Probatly owar evarage than raducng gy
53 Isvestnem than developing rew matenals. use, ard prodably requires sgriticast
inaastrent
1. Sharirg printers for rmore utilisatior Minimising support material for all pricters 1. Asoiding failed prints
of fewer machines Leverage vanes by prister type; Leverage varies by appication; 3iraasy srongly
High leverage and simple 10 inpemar, IMOEMArTASon Can D2 indepens i iNCarthasnd by exdsting marke: 1oses.
Pricter operatiors (e 9. irprovng sa®taare aigeathms)
2 Optimal 208 packing lor phatopolymer,  Of Ja]076iel (8§ IMEronirg Mardware 2. Foligwing parts Yor extrusion printers
Inicie!, 20€ laser sinlering printers cagatuities). Leverage varies by agpication alraasy syongly
High leverage an £7108 10 impemar, INCATEH 5A3 by e0sting Marks” 10Tes.
1. Rights for thisd parties 2 print
reziacement 32718 far prodocs (3ayirg
reasomatin *oyalties s readac)

P

Unciear leverage, but requires only Smgie
By# ACT0N with precedert in ohar NGusines.
No schnoiegy developrment requised.



Green 3DP Scorecarde

Simple

Thorough

Printer Material
Printer Design

Printer Operations
Social Impacts
How toxic is How much Share to avoid
: Improve
material? energy? dle time? .
gy idle time: economic
What are the Designed to Minimize opportunity?
emissions? minimize failed support
prints? material? Impact on

communities?
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Manufacturing Usually

Dwarfs Transport

Large Electrical
|use more than 50 watls of power
and last more than five years)

e Landffill

Energy Use

Transport
- Materials & Mfg.

Small Electronics
(use less than 20 watts of power
and last less than three years)

Landfill

Energy Use
~ Transport

Metal & Plastic Mfg.

Electronics
Materials & Mfg.

Often-Washed Apparel

(Most clothing, some linens & other)

I Landfill

Energy Use
(Washing)

Transport & Retail

Manufacturing

Material

Housewares & Other
(Soft goods that are not washed
regularly, furniture, and non-
energy-using housewares)

B Londfill
Transport & Retail

Materials & Mfg.




