
Exercise 02.4  Carbon Copy 
 

 

3D Printing Materials Guide 
 
 

	

 ABS 
ABS (Acrylonitrile Butadiene Styrene) is a low cost material, 
great for printing tough and durable parts that can withstand 
high temperatures. ABS is known for its toughness and 
impact resistance, allowing you to print durable parts that will 
hold up to extra usage and wear.  
 

                                            

					 	
	
	
	

PLA 
Polylactic Acid, commonly known as PLA, is one of the most 
popular materials used in desktop 3D printing. It is the default 
filament of choice for most extrusion-based 3D printers 
because it can be printed at a low temperature and does not 
require a heated bed. PLA is a great first material to use as 

you are learning about 3D printing because it is easy to print, very inexpensive, and 
creates parts that can be used for a wide variety of applications. It is also one of the 
most environmentally friendly filaments on the market today.  
	
	

						 	
	
	



HIPS 
HIPS, or High Impact Polystyrene, is a dissolvable support 
material that is commonly used with ABS. When being used 
as a support material, HIPS can be dissolved in d-Limonene, 
leaving your print free of any markings caused by support 
removal. HIPS has many of the same printing properties as 

ABS, making it a logical dual extrusion partner. Not only is HIPS great for supporting 
your ABS prints, it’s also more dimensionally stable and slightly lighter than ABS, 
making it a great choice for parts that would end up getting worn out or used in 
applications that can benefit from the lighter weight. 

 

	
	
	
	
	
	
	
	

Nylon 
Nylon (a.k.a. Polyamide) is a popular material in the plastics 
industry, known for its toughness and flexibility. Nylon 
filaments typically require extruder temperatures near 250 ºC, 
however, some brands allow printing at temperatures as low 
as 220 ºC due to their chemical composition. Many printers do 

not include a hotend that can safely reach 250 ºC, so these lower-temperature versions 
can be useful and potentially save you from needing to upgrade your hotend. One big 
challenge with Nylon filaments is that they are hygroscopic, which means they readily 
absorb moisture from their surroundings.  

	
	
	
	



Carbon Fiber Filled 
Carbon fiber filaments use tiny fibers that are infused into a 
base material to improve the properties of that material. 
Several popular filaments can be bought with carbon fiber 
fill including PLA, PETG, Nylon, ABS, and Polycarbonate. 
These fibers are extremely strong and cause the filament 
to increase in strength and stiffness. This also means that 
the 3D printed parts will be much lighter and more 

dimensionally stable, as the fibers will help prevent shrinking of the part as it cools.  
 
 

	
	
	
	
	
	

	

Polycarbonate 
Polycarbonate (PC) is a high strength material intended for 
tough environments and engineering applications. It has 
extremely high heat deflection, and impact resistance. 
Polycarbonate also has a high glass transition temperature 
of 150° Celsius. This means it will maintain its structural 
integrity up to that temperature, making it suitable for use 

in high-temperature applications. It can also be bent without breaking and is often used 
in applications where some minor flexibility is required. Most available Polycarbonate 
filaments contain additives that allow the filament to be printed at lower temperatures, so 
make sure to consult the guidelines for your specific brand of plastic. 
	

	
	
	
	



Metal Filled 
Metal filled filaments contain very fine metal powder such 
as Copper, Bronze, Brass, and Stainless Steel. The 
percentage of metal powder infused in each filament can 
vary depending on the manufacturer. The presence of 
this metal powder makes the filament much heavier than 
standard plastics. This means that the parts printed with 
metal-filled PLA will weigh significantly more than ones 

from the standard PLA, despite using the same settings and consuming the same 
amount of material. Metal filled filaments also tend to be very abrasive as they are 
extruded through the hot end. A standard brass nozzle will be too soft and will quickly 
wear down. Be sure to upgrade to a wear resistant nozzle in order to print this filament 
effectively.  
 

	
	
	
	

	

Wood Filled 
Wood-based filaments are typically a composite 
that combines a PLA base material with wood 
dust, cork, and other powdered wood 
derivatives. Typically, the filament consists of 
around 30% wood particles, but the exact 
number may vary depending on the brand. The 
presence of these particles gives the 3D printed 
parts the aesthetics of real wood. This filament 
is also less abrasive compared to other 

composite filaments such as carbon-fiber filled and metal filled, since wood particles 
are much softer. 
 

	
	



 

PVA 
PVA, or Polyvinyl Alcohol, is a soft and biodegradable 
polymer that is highly sensitive to moisture. When 
exposed to water, PVA will actually dissolve, which 
makes it a very useful support structure material for 3D 
printing. When printing extremely complex shapes or 
ones with partially enclosed cavities, PVA supports can 

be used and easily removed by dissolving in warm water. Standard supports may have 
been difficult to print or remove in these situations. 
	

	
	
	
	
	
	
	

Flexible 
Flexible filaments are made of Thermoplastic Elastomers 
(TPE) which are a blend of hard plastic and rubber. As 
the name suggests, this material is elastic in nature 
allowing the plastic to be stretched and flexed easily. 
There are several types of TPE, with Thermoplastic 
polyurethane (TPU) being the most commonly used 
among 3D printing filaments. In many cases, these terms 

are used interchangeably, along with popular brand names such as Ninjaflex.  
 
 

	
	
	


