
ADDITIVE FABRICATION 
TECHNIQUES
These fabrication technologies all use the same technique: laying down consecutive 
layers of material to produce three-dimensional objects. Each of these digital prototyping 
techniques requires the intervention of a computer to interpret the digital models of the 
item to be printed. The digital model is sliced in hundreds of layers, each transformed 
into a path for the machine to follow while 3D printing. Certain technological solutions 
for the 3D printing of metal (DMSL, EBDM, DMD, SLM), of food (paste extrusion), and 
of body organs have not been included in this chapter. Several further techniques are 
also in the process of being researched, or are for industrial use only. Our selection in 
this list addresses the bulk of the rapid prototyping choices available to consumers right 
now either in the form of a service or in personal 3D printers. Pictures accompanying 
the text allow you to visualize the tooling and the operation of these machines. QR 
codes will direct you to videos that show each additive manufacturing process in action.
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è FDM AND FFF
Filament Deposition moDeling (traDemarkeD by stratasys)
FuseD Filament Fabrication (license-Free terminology useD by the open source reprap project)

Inventor: S. Scott Crump (Stratasys).

Description: Melted filament deposition is one of 
the most widespread 3D printing techniques. The 
FDM technique was invented in 1988 when a man 
decided to manufacture a toy for his daughter using 
a hot glue gun. This man was no other than Scott 
Crump. This idea of automating the process of 
fabrication by depositing successive layers was the 
seed of the company Stratasys, which he created 
the following year with the help of his wife, Lisa 
Crump. Since 2009, the number of 3D printer 
models using this technique has exploded on the 
market, following the entry into the public domain 
of certain patents, among them Crump’s. Not able 
to use the term FDM, trademarked by Stratasys, the 
creators of these new machines invented the term 
FFF, replacing the word “deposition” by “fusion.” 
With the tooling and the consumables used by this 
technique being relatively affordable, simplified and 
democratized machines have been able to appear 
on the market. The RepRap project, for example, 
has allowed thousands of users to create their own 
open source FFF 3D printers. From this initiative 
was indirectly born the now-famous American brand 
MakerBot, which was then bought, in 2013, by 
Stratasys. The FDM process uses as its primary 
material thermoplastic filaments (a plastic that 
turns liquid under a certain temperature), which 
come wound on spools. These filaments, which 
generally vary in diameter between 1.75mm and 
3mm, are mechanically pulled through an extruder 
heated to between 180 and 300 degrees celsius. 
The extrusion head acts like a hot glue gun and 
deposits molten plastic. This cools down almost 
right away in the ambient air. This way, consecutive 
layers of plastic are deposited in layer thicknesses 
of an average 0.2 mm, about as thin as human hair. 

Some machines use a second extrusion head also, 
which allows support structures to be printed out 
of soluble material; such structures are there to 
support physical overhangs in the design of the 
main print. After printing is complete, the work-
pieces must then be plunged into a dissolving 

bath to remove those extra supports. Single head 
extruders can also build support structures, but 
in this case, the material used is the same as the 
main object and has to be removed manualy or 
with the help of sharp tools.

Materials: ABS (acrylonitrile butadiene styrene), 
PLA (polylactic acid), PC (polycarbonate), Nylon, 
PET (polyethylene terephthalate), PVA (polyvinyl 
alcohol) and, some experimental ones, like SWF 
(Seaweed Filament).

Manufacturers: Stratasys, MakerBot, Ultimaker, 
UP!, 3D Systems (Cube), LeapFrog, BQ, ShareBot, 
Be3D, PrintrBot, Pirate 3D, Solidoodle, Zotrax, 
Fabbster, Tinkerine...

Advantages: Choice of colors and materials, ability 
to create hollow and honeycombed volumes, wide 
range of prices, ability to create both solid and 
flexible workpieces.

Applications: Early product development, functional 
prototypes, “goodies”, toys, robotic parts...

http://vimeo.com/77222355
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è SLA
stereolithography

Inventor: Chuck Hull (co-founder of 3D Systems).

Description: Stereolithography was the first 3D 
printing technology to be patented. This technology, 
attributed to Chuck Hull, founder of 3D Systems, 
used focussed UV light to harden a liquid photopoly-
mer resin in order to create objects layer by layer.

Light-sensitive resin is put into a transparent tank 
while a laser, stationed above or below the tank, is 
directed using mirrors so that it follows a trajectory 
that tracks the shape sent from the computer. Once 
exposed to the strong light, the layers of resin are 
solidified, a phenomenon named polymerization, 
which causes them to stick together and produce a 
solid volume. Only one material may be printed at 
a time. The resolution of the layers that is obtained 
in SLA is on the order of 0.03 mm, which makes 
the technique highly-prized for its precision. Once 
finished, the workpieces must be plunged into a 
solvent bath, which serves to clean up the excess 
resin and to halt the chemical reaction. Created 
objects may complete their hardening in natural 
light, or else with the help of an ultraviolet oven. 
Objects made by SLA remain sensitive to the effects 
of UV radiation and may become damaged over 
time, by starting to show cracks or yellowing. 
However, the use of castable resins permits 
“lost wax” molding of some pieces. This 
characteristic is a major advantage for 
jewellers. The support structures (in the 
form of branches or 3D lattices) must 
be removed manually or with the help of 
tools. One evolution of this technology, 
DLP, uses a digital video projector in the 
place of a laser. This difference enables 
this process to cure the resin much faster 
and precisely by projecting light on entire 
layers in a single step rather than having 
to move the laser across the surface.

Materials: Colored and transparent photopolymer, 
flexible, thermofusible photopolymer.

SLA Manufacturers: FormLabs, 3D Systems, 
MiiCraft.

DLP Manufacturers: EnvisionTEC, Solidator, Prod-
ways (with MOVINGLight technology), Nova 3D, 
Ember by Autodesk, Lightforge, The Deep Imager 
5, Roland. 

Advantages: Precision, transparency, fusibility, 
tiny workpieces.

Applications: Medical, model making, jewelry, 
figurine making.

http://youtu.be/NM55ct5KwiI
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è POLYJET
multijet moDeling or material jetting (mjm)

Inventor: Objet (Stratasys)

Description: The MJM technique resembles the 
functioning of an inkjet printer. With this process, 
a printing head moves around above a platform 
while jetting microdroplets of a photopolymer, a 
light-reactive resin similar to the one used in SLA. 
A UV light, situated near the print head, hardens 
the resin in place by curing (drying using UV radi-
ation). By repeating this process, the MJM printer 
constructs a 3D object, one layer at a time. This 
technology also allows several different materials to 
be printed at one time, and for the materials to be 
combined. It is therefore possible to create work-
pieces in multiple colors, with multiple properties 
and opacities. With a layer resolution of down to 
16 microns (0.016 millimeters), MJM 3D printers 
are considered high-end rapid prototyping tools. 
Their ability to reproduce the texture, appearance 
and functioning of items produced by injection 
molding makes them one of the preferred tools of 
industrial designers and engineers.

The ability to combine types of resins makes MJM 
technology the most versatile on the market, with 
more than 100 droplet layouts or arrangements 
available. The microscopic matrix composites thus 
created are called “Digital Materials.” The support 
material for this process is gelatinous in texture 
and can be removed by hand or with the help of 
water jets.

Materials: Photopolymers which can be transpar-
ent, bio-compatible, colored, high-resolution, and/
or simulate polypropylene, elastic or rubber, etc.

Manufacturers: Solidscape, 3D Systems, Stratasys 
(Objet).

Advantages: Large choice of materials and prop-
erties (rubberlike, transparent, etc.), colors, very 
high resolution (0.016mm), possibility of composite 
materials.

Applications: Medical, multi-material prototyping, 
injection molding effect, toy design, etc.

http://youtu.be/OpJonLX15PM
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è LOM
laminateD object manuFacturing

Inventor: Helisys Inc.

Description: This fabrication technique, invented 
in Japan, uses paper material as its primary con-
sumable. The LOM machine unrolls a long piece of 
adhesive paper onto the printing platform, and then 
a heated roller applies pressure on the layer, which 
makes it adhere to the surface. Then, a blade or a 
laser cuts the contour of the paper to the dimen-
sions of the platform, and traces the edges of the 
3D object at that height. The unused space gets 
a checkered square pattern cut into it (these cuts 
will allow the object to be freed from the excess 
material around it when the fabrication process is 
complete). At each layer, the platform lowers itself 
by the thickness of one piece of paper material, and 
the sequence repeats itself until the workpiece is 
complete. At the end of the manufacturing process, 
you end up with a ream of glued-together paper 
that must be carefully pruned apart, in order to 
extract the object or objects that are hidden inside.

Given the volume that must be removed at the end 
in order to create a workpiece, LOM is more akin to 
subtractive, rather than to additive, manufacturing. 
The interiors of the pieces are full, because it is 
impossible to remove the support material impris-
oned inside a closed cavity. This process, which 
had almost entirely disappeared from the market, 
made a stunning return with the arrival of the SDL 
technology (Selective Deposition Lamination), 
invented by the brothers MacCormack, creators 
of the Irish company Mcor. SDL replaces the pro-
prietary adhesive rolls of paper with standard A4 
sheets on which it is possible to print beforehand 
using an inkjet printer, in order to obtain objects 
with millions of colors. The glue is applied page 
by page using a robotic wheel. This is a process 
that uses paper to its full potential!

Materials: Paper and plastic film

LOM Manufacturers: Cubic Technologies, Solido.

SDL Manufacturers: Mcor Technologies.

Advantages: No chemical reactions, large undis-
torted workpieces, properties similar to wood (using 
paper), heat resistance, machinability.

Applications: Topographic maps or models, sculp-
tures, structural, architecture, medical, archeolog-
ical, museum, and scenery models, etc.

http://youtu.be/4ebj6hH0HnY
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