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3D Printing

The "third industrial revolution" has 
affected all sectors, including B2C markets

Comparing applications and technologies

"Consumer VS Professional"
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3D printing is a process
of producing objects
starting from a three-
dimensional file using a
3D printer. Like any
prototyping process, the
software integrated with
the machine control
systems divides the 3D
model into horizontal
layers. This subdivision
allows you to drive the
machine during
construction.

The 3D wire printing
process involves the
deposition of plastic
filaments on a work area
through a nozzle; the
material is heated by a
heating block which
melts it during
processing, depositing it
layer by layer until the
model is completed.

Introduction

https://coesum.it/
mailto:info@coesum.com
https://www.facebook.com/GruppoCoesum/
https://www.instagram.com/coesumgroup/
https://www.linkedin.com/company/coesum/
https://twitter.com/GruppoCoesum
https://www.youtube.com/channel/UC5N-rkyQK9Y0TCuF1DHO_8A/
https://api.whatsapp.com/send?phone=3343989946


4
                       

coesum.it info@coesum.com

3D printing is part of 
additive manufacturing
(AM) technologies, that is, 
the set of manufacturing 
processes that differs from 
traditional subtractive 
techniques because it 
works by adding material.

With 3D printing you start 
from a three-dimensional 
file to produce the 
prototype you need by 
aggregating material by 
horizontal layers (layer) and 
using only the material 
strictly necessary for the 
realization of the piece.

In CNC mechanical 
machining (subtractive 
technique) we start from a 
block full of material and 
using a tool we eliminate 
the surplus material up to 
the geometry that must be 
produced.
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1984 Charles Hull invents the first modern 3D printing known as 
Stereolithography,

1987 Dr Carl Deckard and Dr Joe Beaman patented Selective Laser 
Sintering

1988 Scott Crump invents fused deposition modeling (FDM) technology

1992 3D Systems produces the first stereolithography (SLA) printer. The 
machine uses UV light to solidify thin layers of photopolymer on a tray. 
This technique will be the basis of subsequent rapid prototyping 
technologies

1994 Eos, leader in the production of sintering machines, markets the 
first powder sintering system

2001 EOS and Concept Laser GmbH introduce a new system for the 
laser sintering of metal powders

2005 RepRap open-source association founded by Adrian Bowyer with 
the aim of designing a 3D printer capable of self-production

2006 first SLS Sinter printer / Object launches the first multi-material 
printer

2009 Printing of the first blood vessel

This chronology is useful to understand how up to 2000 rapid prototyping 
processes remained almost exclusively for industries.

Open source projects like RepRap and companies like MakerBot have 
helped bring 3D printing to the masses with a range of affordable and 
easy-to-use 3D printers.

3D printing and professional
rapid prototyping 

A bit of history:
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Regardless of the technologies used, all 3D printers use the 
following printing process:

1. Pre-Processing: A digital 3D model of the object to be printed is 
cut into thin layers by the 3D printing software. The software 
calculates the thickness of each layer and prepares the printer for 
the printing process. The digital model can be created using 3D 
graphics software, downloaded as a digital file or scanned with a 3D 
scanner. In this phase, the experience of the operator has a very 
important value, who by analyzing the 3D file could detect any 
critical issues for production purposes and report them; in addition, 
the operator decides how to position the piece in the machine to 
optimize production times as well as respect particular specifications 
on aesthetic faces and more

2. 3D printing: The start of the print starts the processing which 
involves the deposition of a thread of material on a collection tray. 
The build tray moves for each successive layer of building material. 
Depending on the size and complexity of the printed object, the 
printing process can take anywhere from a few minutes to several 
hours.

3. Post-Processing: Depending on the type of technology used, 
post-processing may involve washing the backing material or 
sanding to obtain a higher resolution. Wire deposition 3D printing 
has a rather coarse finish so building layers may still be visible to the 
naked eye.

3D printing process
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SLA >Stereolithography 

SLS >Selective laser sintering

DMLS >Direct Metal Laser Sintering

HP >Multi Jet Fusion

FDM >Fused Deposition Modeling

The most widespread 
technologies in industry

There are several methods of additive manufacturing.

Here are some details on the main rapid prototyping processes 
used in the industrial sector:
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Start now

Make an online quotation

Quotation, information, support to respond quickly and all 

your requests.

I want to be contacted
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StereolitografiaStereolithography

This process involves the solidification of a photopolymer resin
using a UV laser beam. The three-dimensional model is virtually
sliced into many horizontal layers; the process proceeds from the
bottom up.

Before starting with the production of the 3D file, the machine
builds a layer of supports which will be subsequently removed.
After the creation of the first layer the maintenance grate is lowered
and the machine starts to solidify the next layer.

Stereolithography prototypes are particularly suitable for aesthetic
finishes and widely used as masters for subsequent productions
from silicone molds.
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In this technology, a high power laser is used to melt and
aggregate nylon powder, loaded nylon (e.g. glass or aluminum).

The laser draws pre-determined patterns around the powdered
material, which blends together to create 3D objects; prototypes
made of nylon are widely used for their mechanical resistance,
which is certainly better than stereolithography.

On the other hand, their surface finish is porous and this makes
it a less suitable process for aesthetic needs.

Selective laser sintering
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A high-powered laser is used to melt and aggregate metal
powders (steel, inconel, titanium and aluminum). The laser
draws pre-determined patterns around the powdered
material, which blends together to create 3D objects.

The sintering of metal powders is today the revolution in the
sector and represents the only process that really succeeds
in replacing CNC machining. To date, their use is limited due
to the cost, which is why this process is chosen when it is
strictly necessary for the times since it is generally faster than
milling and becomes the only process that can be used when
complex geometries that are not producible by milling.

It must always be borne in mind that to switch from CNC
machining to DMLS it is almost always necessary to redesign
the geometry adapting it to the process.

Direct Metal Laser Sintering
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Multi Jet Fusion is a technology developed by HP.

The powder bed is uniformly heated and a fusing agent
solidifies and melts the particles; an agent delineates the
geometry on the boundaries to optimize resolution.

The process is very fast and is used for the creation of
functional prototypes such as sintering. The advantage over the
latter is that the pieces are made waterproof by impregnation
and production times are reduced compared to SLS and FDM

HP Multi Jet Fusion
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In FDM printers, a thin filament of thermoplastics (i.e.
plastic that melts when heated and that solidifies at room
temperature) is deposited via a nozzle. The nozzle heats
up and melts the plastic, which is then deposited in
successive thin layers to build the 3D model.

The low cost and relative simplicity of the FDM process
make it ideal for use in consumer 3D printers.

Fused Deposition Modeling
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Consumer 3D printing

Consumer 3D printing

Most desktop 3D printers are not suitable for use for rapid
prototyping in industrial applications. The target market is that of
hobbyists and home users looking to create spare parts, custom
items, toys and decorative items.

The printing process is usually slow; a complex project can take
several hours to print and often requires user supervision.

The limitations in terms of print materials and speed mean that
consumer 3D printers are better used in the home.
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Professional 3D Printing

The range of professional 3D printer applications includes:

Conceptual modeling: with conceptual modeling, what is only 
an idea in the initial phase of development takes shape thanks to 
modeling software; we speak of conceptual modeling because 
the design is concentrated in these phases on the form and is not 
yet a definitive and executive design for the definitive production. 
This practice is widely used in design, engineering and product 
development companies where it is very useful to reflect on the 
shapes of a new device before moving on to engineering.

Rapid Prototyping: One of the key benefits of printers is their 
ability to make moving parts out of different professional 
materials. This allows manufacturers to produce fully functional 
prototypes for testing purposes. Rapid prototyping can increase 
productivity and help identify errors early in the design process.

Molds for Manufacturing: Professional 3D printers enable 
manufacturers to make molds and accessories for equipment, 
fixtures and jigs in-house in hours, dramatically reducing 
production time.

Fast Production: Decreasing costs and speed of production 
allow manufacturers to use 3D printers to create end-use parts 
without tools. Rapid manufacturing can be a viable alternative to 
assembly line manufacturing in the coming years if 3D printing 
technology continues to advance at the current pace.

Professional 3D printers are widely used in the aerospace, 
defense, medical, consumer goods, automotive and architecture 
industries.
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The development of 3D printing technologies 
has been defined by many as the THIRD 
INDUSTRIAL REVOLUTION.

Surely there has been a great diffusion of the 
technology that has allowed it to be used 
even by non-experts, opening up new 
markets even at a consumer and semi-
professional level.

In the medical sector, tangible developments 
have been in the field of orthopedics for the 
creation of prostheses and in that of 
orthodontics with the production of supports 
and masks. As regards the production of 
organic fabrics, there have been several 
practical cases, but the field is still in full 
evolution.

There is also a lot of talk about the solutions 
and aid that the use of technology could 
bring to areas of the developing world by 
printing food, also useful for aerospace 
missions. Not to mention the applications in 
the construction sector with the printing of 
houses or modules to be assembled with 
materials on site, reducing logistics costs, 
labor and construction times.

In a very long-term future in our opinion, a 
scenario is envisaged where each of us will 
have a 3D printer at home to print 
everything: clothes, food, consumables, 
spare parts for appliances and cars and 
much more. But this scenario, again in our 
opinion, is really far a ay… if     s i     
fiction!

Conclusions
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For a free consultation on your 
project

Write to our engineering team at 

info@coesum.com or call us on +39 (0)871/250230

Compliance checks 
before shipping

Free feasibility study

Response within 24 
hours
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