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|ntr0d uction We chose to make plastic sheets as it was the quickest, cheapest
and least labour-intensive process. And It suited our needs the
The National Robotarium and resident companies generated best with the equipment we had.

over 54 Kg of PLA plastic waste in 2 years from 3D printing.
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3D printing has become a widely used manufacturing process for
producing rapid prototypes and finished parts using PLA plastic
filament. However, this process often involves multiple design
iterations and failed prints, which can result In a significant
amount of plastic waste. Developing the ability to recycle these

Press into

unused or failed parts into usable plastic sheets for laser cutting, PortPLA >hred sheets Laser cutting
or injection moulding parts or converting them back into filament Basics to get started

for 3D printers, would help reduce plastic waste. This approach Shredder £300 to £8Kk
would support more sustainable manufacturing practices and Heated T-shirt press £200
contribute to lowering the overall carbon footprint associated Non-stick liner/grease proof paper £20

with 3D printing. Various PPE: Gloves, filter mask, air quality monitor £100

This could be easily scaled up at a local level if required. Factors to

be aware of include:
Method e ane
The concept was to create a quick, cheap and simple process we J Epgce
» Labour

could roll out across universities and technical institutes to make
use of all the 3D print waste we generate.

3D Print Waste
Failed prints, supports, prototypes
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Results

The plan is to make worthwhile useable parts from the recycled
Flament pathway | material — Laptop riser stand from recycled plastic sheet. And
Sheet pathwy i snow globes to show the process for events.
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Over the last 2 years we have tried various processes to recycle
the waste plastic, here is a table of our findings below:

Process Low cost set up Quick Simple Process Scalable S
Future Plans (lots still to do)
Sheet 5 5 5 5 .
Pressing  Fine tune the process.
* Finish a "how to guide” of what you need to get started for all
Injection < 5 5 5 bUdg?tS!
Moulding * |nvestigate HSE further - Fumes & VOC.
« Possibly automate the process — (currently very labour intensive).
Extruding ; ; ; . « Explore injection moulding process for parts.
Filament  Develop a catalogue of recycled parts we can make.
 Spread the word, more people involved, the more we can progress!

* |nvestigate the design process for 3d printing:-
Sheet Pressing - Low cost, quick and simple process — to make - Address the route of the waste at the source - poor/lazy

drill jigs, templates and flat parts + boxes. design.
« Too many iterations — pause, more thought required when

designing parts.
* 3D printing Is cost-effective for prototyping and can run as a
parallel, unsupervised process.

A huge thanks to UK RAS STEPS for helping support and
funding this project which enabled technicians Rob Woolley
(York) & Fabio Tatti (Imperial) to visit & contribute. This has now
developed into a special interest group for like minded
technicians to network, discuss and push this technology
forward.

Injection Moulding - Machine & moulds can be expensive (3d
printed or machined in aluminium), process Is quick and simple.

Extruding Filament — Extruder expensive, process is slow and
complicated/labour intensive (drying and removing
contaminants) . Consistent filament diameter is critical to
reduce nozzle clogs when 3d printing. Is it worth doing on small
scale, when a new roll of fllament costs only £12 - £157

This project is only limited by our imagination!

Link that inspired us: https://youtu.be/OVibXPtlcxc?si=yagcQLLHDGIEPipV
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