


Exercise 02.04: Carbon Copy



ABS

Acrylonitrile butadiene styrene (ABS) is the same  plastic used in Legos. It’s tough, 
nontoxic and retains color well. It's also easy to shape, but tough to break, as it 
melts and becomes pliable at about 220 degrees C (about 430 degrees Fahrenheit). 
 
These properties make ABS very suitable for 3D printing. You do need a large 
heater to reach that 220 degrees C melting point, but ABS becomes soft and pliable 
when heated and then sets quickly. A printer with a heated print bed is also usually 
needed as ABS will stick to a hot print bed. 
 
As anyone who has stepped on a Lego will tell you, ABS is tough. It’s also water- 
and chemical-resistant. ABS does produce a slightly unpleasant smell when heated, 
and the vapor can contain some nasty chemicals, so you'll need good ventilation. 
Because ABS is broken down by UV radiation, it isn't suitable for long-term outdoor 
use, as it loses its color and becomes brittle.    
 
Pros: Tough, impact-resistant material; Nontoxic and water resistant
Cons: High melting point; Unpleasant fumes; Not suitable for outdoor use
Good for: Gears and moving or interlocking parts
Cost: $20 to $50 per kilogram
Compatible with: Printers with extruders that heat to 220 degrees C



PLA

Polylactic acid (PLA) is a polymer plastic, made from biological materials like 
cornstarch or sugarcane. It is similar to the material used in biodegradable plastic 
packaging and melts at between 180 and 200 degrees C, depending on other 
materials that are added for color and texture. PLA is a tough, resilient material with 
a matte, opaque quality, but it is not as tolerant of heat as ABS is. PLA begins to 
deform at temperatures above 60 degrees C, and it is not water or chemical 
resistant. There is a slight smell when it is heated, rather like microwave popcorn, 
but no toxic odors or vapor. 
 
PLA is generally the preferred option for low-cost 3D printers, because it is easier to 
print with than ABS, as it is stickier. It will stick well to aprint base covered in white 
glue or blue painter's tape, which means that a heated print bed is not needed. It will 
last a long time in normal conditions, though. It's only when buried that it breaks 
down.  
Pros: Easier to print with than ABS; Biodegradable
Cons: Prints degrade over time; Rougher texture than ABS
Good for: General printing, painted miniatures.
Cost: $20 to $50 per kg
Compatible with: All FDM 3D printers



Flexible Filament

What it is: Most 3D printing materials strive for rigidity, creating prints that are 
strong. That's not always what you need, though, and flexible filaments like 
NinjaFlex, PolyFlex or TrueFlex produce rubber-like prints that can be used to make 
things like phone covers, flexible joints and wearable prints.  
 
However, this flexibility also poses a problem. FDM 3D printers work by pushing the 
filament into the heated extruder, where it melts. You can't do that as easily if the 
material is flexible: it would just block up the print head. So most printers will require 
modification to use these flexible filaments. 3D printer maker LulzBot, for instance, 
offers a replacement print head, called the Flexystruder, that's designed to handle 
flexible filaments 
 
Pros: Produces squishy, flexible prints
Cons: Requires modification of the printer or extruder
Good for: Wearable prints, phone covers, toys
Cost: $50 to $120 per kg, plus the cost of a modified extruder
Compatible with: Any FDM printer with a replaceable extruder

https://ninjatek.com/products/filaments/ninjaflex/
http://www.polymaker.com/shop/polyflex/
http://www.oo-kuma.com/store/c6/True_FLEX.html
http://www.oo-kuma.com/store/c6/True_FLEX.html


Wood Filament

These filaments are not made out of wood, but instead contain very fine wood 
particles combined with PLA and a polymer that binds them together. When printed 
and polished, the finished material can look a lot like wood. Versions are available 
for many different types of wood, from bamboo to ebony and mahogany. Some of 
these filaments allow you to change the color of the printed material by varying the 
temperature; at higher temperatures, the wood particles take on a darker, burned 
look. 
 
These materials are printed in the same way as PLA filaments, with similar extruder 
temperatures and the addition of white glue to help the print stick to the print bed. 
The addition of the wood particles does make the process more prone to problems, 
though, and each different filament will require a lot of experimentation for 
successful prints. The material also requires extra finishing, such as sanding or mild 
abrasive treatment, to bring out the wood look. 

Pros: Attractive, wood-like finish
Cons: Finicky to print with; Often requires sanding or other treatments to get the 
final desired look
Good for: Sculptures or faux-wood carvings
Cost: $60 to $100 per kg
Compatible with: Any PLA printer, but experimentation with settings will be required

https://www.adafruit.com/product/2475
https://www.cubicity.com/products/eco3d-pla-wood-3d-printing-filament






Tapering + Tiling

Design Iteration 01: Formative Recipe



Tapering + Folding

Design Iteration 01: Formative Recipe

http://blip.tv/designreform/rhino-grasshopper-parametric-truss-5495053


Tiling + Folding

Design Iteration 01: Formative Recipe

http://www.experimenta.es/noticias/arquitectura/rvtr-resonant-chamber-paneles-acusticos-3521/
http://ummhello.tumblr.com/post/20348431098



