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Glossary of Terms  

3D: Three-dimensional 

3D Design Program: A type of software used to visualise, design, 

and manipulate 3D products while providing a test environment 

for strength and dynamic analysis. Also known as a Computer-

Aided Design (CAD) program or 3D Modelling Software. Free 

examples for educators include Autodesk Inventor, Fusion360, 

SketchUp, Onshape, and Tinkercad. 

3D Modelling: Creating 3D computer graphic(s). The process 

consists of placing individual vertices and creating a virtual 

representation of a physical object in three dimensions. 

3D printing: A process for producing a three-dimensional object 

from a digital model/file. The process consists of laying down 

many successive thin layers of a plastic-like material. 

3D Printer: A machine tool that creates a three-dimensional 

object from a digital file by stacking thin, two-dimensional layers 

of material. This machine usually reads g-code files that give it 

specific instructions on how to print an object. The most common 

type of 3D printer uses the process of material extrusion, or fused 

deposition modelling (FDM), to form parts.  
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Artefact: a simple object (such as a tool or ornament). 

Art entrepreneurship: A way artists and artisans make and 

distribute their creative ideas and works. 

Computer Aided Design (CAD) is the name for both software and 

the process of digitally designing 3D models. The process consists 

of using computers to assist in the creation, modification, analysis, 

or optimization of a design (see also CAM). 

Computer Aided Manufacturing or CAM is the process of using 

digital programs and/or CAD to physically manufacture objects 

through additive or subtractive manufacturing. 

Decentralised art: It changes the way people own and experience 

artworks. They can do it online or inside the gallery. We call these 

galleries decentralised or “blockchain-based”. This art is more 

accessible for people with and without disabilities. It also helps 

novel artists.  

Decentralised production: A way to produce works or other 

objects in decentralised locations. They can be in a specific region 

or country. This makes the production process more flexible.  

From scratch: This is an expression used to describe that 

something is done “from the very beginning”.  

Fused Deposition Modelling (FDM): A 3D printing process of 

creating objects layer by layer. The process consists in pushing a 
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material called thermoplastic through a heated nozzle to create 

the layers that make up the object. Another name for this 

technique is Fused Filament Fabrication (FFF 3D printing). 

Fused Filament Fabrication (FFF 3D printing): a 3D printing 

method, which creates objects layer by layer. In this process, a 

thermoplastic material is forced through a heated nozzle to create 

the layers that make up the object. Another name for this 

technique is Fused Deposition Modelling. 

G-code: G-code stands for Geometric code. This programming 

language gives specific commands to the 3D printer. In other 

words, it tells the 3D printer what to do and how to do it. 

Infill percentage: The amount and shape of the material that will 

form the infill of the object that is to be printed. The infill comes 

in different patterns: grid, triangles, and hexagons.   

OBJ files: OBJ or Wavefront 3D Object File is a Colour 3D Printing 

File Format. An OBJ file (.obj) also contains information about 

geometry of a 3D model but with colour information. It is mostly 

used as an alternative to STL. 

Selective laser sintering (SLS): An additive manufacturing 

technique that uses a high power laser (for example, a carbon 

dioxide laser) to fuse small particles of plastic, metal (direct metal 
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laser sintering), ceramic, or glass powders into a mass that has a 

desired three-dimensional shape1. 

Slicer or Slicing Software: A computer software that converts 3D 

object models into specific commands for the 3D printer (in the 

form of a g-code). Acts as an intermediary between the 3D model 

and the 3D printer. 

Slicing Process: The process of translating a 3D design into a 

language, which a 3D printer can understand and therefore print. 

Stereolithography (SLA): additive manufacturing process which 

employs a vat of liquid ultraviolet curable photopolymer "resin" 

and an ultraviolet laser to build parts' layers one at a time. 

STL files: STL stands for Standard Triangle Language. An STL file 

(.stl) stores information about a 3D model. "The format represents 

the raw surface of a model with small triangles"2. No colours, 

textures or other common model attributes are represented. 

Wayfinding (signage): A system of signs that guide people 

through a space. These signs include maps, directional and arrow 

signs placed strategically throughout the area, and room 

identification signs or labels3.  

                                                           

1 iMold USA LLC. (2019, 1 may). SLS. China Casting ‣ Injection Molding Solutions. Retrieved from: 

https://www.china-casting.biz/sls.html 
2 Sculpteo (2022, 31 march). What is an STL file?  Retrieved from https://www.sculpteo.com/en/3d-

learning-hub/create-3d-file/what-is-an-stl-file/ 
3 Signs.com. (2022). Directional Signs. Retrieved from https://www.signs.com/directional-signs/ 

https://www.sculpteo.com/en/3d-learning-hub/create-3d-file/what-is-an-stl-file/
https://www.sculpteo.com/en/3d-learning-hub/create-3d-file/what-is-an-stl-file/


 

 7 Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those 

of the European Union or the European Education and Culture Executive Agency (EACEA). Neither the European Union nor EACEA can be 

held responsible for them. Project no.: 2021-1-ES01-KA220-ADU-000030420 

Introduction 

 

There are no limits to art and design with 3D printing. Therefore, 

3D printing technology is becoming more and more popular 

among artists and small art galleries. As 3D printed art becomes 

cheaper to produce, art is democratised 4 . It becomes more 

accessible to the average person and by that, we mean both the 

artist and the consumer. 

In the case of 

museums, 3D 

printing technology 

has helped them 

enhance the visitor 

experience. Most 

importantly, it has 

made museums 

more accessible to all. For example, 3D printing can offer visitors 

a tactile experience by creating touchable versions of artworks. 

This allows blind people and visitors with low vision to touch and 

“feel” artworks.  

                                                           

4 Buchko, S. (2018, 11 april). An Insider's Guide to the Best Decentralized Art Galleries. 

CoinCentral. Retrieved from:https://coincentral.com/best-decentralized-art-galleries/ 

https://coincentral.com/best-decentralized-art-galleries/
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It is important that culture is enjoyable for everyone. Exhibiting 

art that is accessible to all does not only benefit people with 

disabilities. The average visitor and art lover can also engage with 

art in a different way. This means that it is in the best interest of 

museums to become more accessible. Without barriers, everyone 

can benefit. That is the reason why we want to help introduce 3D 

printing into museums. 

Thus, it is important that heritage professionals have a general 

understanding of 3D technology. By doing so, they can better 

serve museum visitors. Therefore, people can interact with the 

exhibits regardless of their disability.  

Because 3D printing and its application in museums is relatively 

new. We have 

taken it upon 

ourselves to create 

this course. Here 

we present some 

examples and ideas 

for 3D printing and 

its various applications in the arts and culture sector. 

We want heritage professionals to discover the possibilities that 

3D printing technology offers. We believe that this information 

will be useful for them. This will help them make better and more 
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informed decisions about what is the best choice for the kind of 

exhibits and disabilities they should accommodate. 
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1. 3D printing – Main concepts and uses 
 

In simple terms, 3D Printing is a process for making a 3D object 

from a three-dimensional digital model. Typically, the process 

consists in placing layers of a plastic-like material one on top of 

the other.   

There are several different techniques for 3D Printing and we will 

address them throughout this course. One thing is sure, 3D 

Printing has brought two fundamental innovations. On the one 

hand, the manipulation of objects in their digital format (also 

known as 3D modelling). On the other, the manufacturing of 

objects in a more democratic and decentralised way.  

Through this particular module, we will give you main concepts 

and uses of 3D printing. Also, the module includes exercises to 

help cultural heritage professionals create their own resources. 
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General explanation of 3D Printing 
 

3D printing technology (also known as ‘Additive manufacturing’) 

involves adding layers of material to create objects. 3D printing 

has many applications and therefore there are different types of 

3D Printers. During this course, we will talk about the more 

affordable and accessible methods, which are:  

FDM – Fused Deposition Modelling or FFF - Fused Filament 

Fabrication  

SLA – Stereolithography 

SLS - Selective laser sintering 

The different types of 3D printers each employ a different 

technology that processes different materials in different ways. 

Perhaps the most common 3D printing process is deposition, 

which is used by most entry-level 3D printers. This process 

involves extruding plastics, usually PLA or ABS (both are 

thermoplastic or polymer), in the form of filaments through a 

heated extruder to form layers and create the specified shape.  

Note that there are two complementary processes in 3D printing. 

One is, 3D modelling, which is the process of creating digital, 

three-dimensional graphics using design software. The other is 3D 
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printing itself, which evidently requires a 3D model (file) of the 

object to be printed.   

For the printing process, 3D printers use software that slices the 

3D model (file) into layers (in most cases 0.01 mm thick or less). 

Then the printer has instructions to print and trace and built by 

layer the object.  

Once the object is printed, it may need some finishing touches. 

Removing excess material is a natural part of the process. In 

addition, some pieces may need to be sanded, varnished, painted 

or otherwise finished, which is usually done by hand and requires 

skill and/or time and patience. It goes without saying that there is 

a bit of a learning curve to operating 3D modelling and printing 

software. Nevertheless, the possibilities offered by 3D printers are 

immense and outweigh the latter comments.  

Once the object is printed, it may need some finishing touches. 

Removing excess material is a natural part of the process. In 

addition, some pieces may need to be sanded, varnished, painted 

or otherwise finished, which is usually done by hand and requires 

skill and/or time and patience. It goes without saying that there is 

a bit of a learning curve to operating 3D modelling and printing 

software. Nevertheless, the possibilities offered by 3D printers are 

immense and outweigh the latter comments. 
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Advantages of 3D printing  
 

Before 3D printing, the typical and most common manufacturing 

technique was known as ‘subtractive manufacturing’ because, as 

the name suggests, the process involves the removal of material. 

Processes such as milling and cutting are subtractive 

manufacturing techniques. This type of process creates a lot of 

waste because the leftover of material generally cannot be used 

for anything else. 3D Printing does not create this waste because 

the material is only placed where it is needed, the rest is left as 

empty space. 

Layered production allows for much greater flexibility and 

creativity in the design process. 3D printing speeds up the design 

and prototyping process considerably. As for the manufacturing 

process, it is not a problem to create one part at a time or to 

change the design with each production. Merging the design, 

prototyping and manufacturing of an object is much more 

efficient.  

As 3D printer prices have come down over the years, some 3D 

printers are now affordable for the ordinary consumer or small 

business. In fact, most affordable 3D printers available on the 

market are tailored to the hobbyist. Therefore, 3D printing is not 

the answer to every kind of production process.  
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2. The benefits of 3D printing for art 

entrepreneurship & decentralised 

production 
 

3D printing democratised art by decentralising art production. We 

no longer think of an art gallery as a huge room filled with 

priceless artworks by famous artists. By making art more 

accessible to the average person, beginners in the art scene find 

recognition more easily. 3D printing has also benefited art and 

craft entrepreneurship.  

3D printing allows artistic entrepreneurs to experiment with new 

materials and sophisticated forms. This makes their works unique 

and customised. They can produce their products in small 

quantities. Most importantly, they can produce more products in 

less time. This means that they can sell more and have to invest 

less time and money in production. It goes without saying that 3D 

printing is cost-effective in producing innovative and unique 

products. 

Faster design and production of 3D printed products 

3D printing is easier and faster than traditional production. It 

allows experimentation and testing of different ideas and designs 



 

 17 Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those 

of the European Union or the European Education and Culture Executive Agency (EACEA). Neither the European Union nor EACEA can be 

held responsible for them. Project no.: 2021-1-ES01-KA220-ADU-000030420 

before the work is completed. This shortens the time between 

the prototype and the final product. 

Quality of the work 

Traditional production methods take time and need different 

types of equipment. Parts are usually manufactured and produced 

in different locations. The quality of the parts can also be different. 

With 3D printing, the artist makes all the parts layer by layer and 

in one place. This guarantees a better design and quality of the art 

or craftwork. 

Gives freedom for creative designs and experimenting with 

different shapes 

3D printing enables the 

production of unique designs 

and creative objects. 

Traditional manufacturing and 

handcrafting use pre-shaped 

matrices and cutting 

techniques. This makes it very difficult to make geometric and 

complex shapes. 3D design and printing allow artists to 

personalise the colours and shapes of their final products. This 
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stimulates their imagination and encourages artistic 

entrepreneurship5. 

Enhances the visibility and entrepreneurship of artists and 

cultural institutions 

Artists and cultural institutions can host new exhibitions with 3D 

replicas of their artworks and artefacts. This way they can 

promote their activities. This is very important for novel artists. 

Cultural institutions can use this to open up to new audiences. 

They can also make their collections accessible to people with 

disabilities. They can produce and sell 3D-printed replicas to make 

a profit. Some of these versions can be of low quality and scaled 

up. They will be aimed at mass consumers. Others can be high 

quality replicas. They will focus on interested visitors and art 

lovers. 

Examples of using 3D printing for art entrepreneurship  

 

Marketable objects, like: 

Coffee Table (source: 6 Cool and 

Easy 3D Printed Items You Can 

Create at Home - 3D Printing) 

 

                                                           

5 (source: The Entrepreneurial and Maker Community - Perfect 3D Printing Filament (morgen-

filament.de) 

https://3dprinting.com/3dprint/6-cool-easy-3d-printed-items-can-create-home/
https://3dprinting.com/3dprint/6-cool-easy-3d-printed-items-can-create-home/
https://3dprinting.com/3dprint/6-cool-easy-3d-printed-items-can-create-home/
https://www.morgen-filament.de/the-entrepreneurial-and-maker-community/
https://www.morgen-filament.de/the-entrepreneurial-and-maker-community/
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Charger Cable Organizer (source: 50 

Cool Things to 3D Print for 

November 2022 | All3DP) 

 

 

 

Measuring cups (source: 20 

Useful Household Items You 

Can Make With a 3D Printer | 

Digital Trends) 

 

Craft works, like: 

 

Vases (source: These 8 Artists 

Are 3D Printing Masterpieces 

(interestingengineering.com)] 

 

  

https://all3dp.com/1/useful-cool-things-3d-print-ideas-3d-printer-projects-stuff/
https://all3dp.com/1/useful-cool-things-3d-print-ideas-3d-printer-projects-stuff/
https://all3dp.com/1/useful-cool-things-3d-print-ideas-3d-printer-projects-stuff/
https://www.digitaltrends.com/cool-tech/useful-3d-printed-household-items/
https://www.digitaltrends.com/cool-tech/useful-3d-printed-household-items/
https://www.digitaltrends.com/cool-tech/useful-3d-printed-household-items/
https://www.digitaltrends.com/cool-tech/useful-3d-printed-household-items/
https://interestingengineering.com/culture/these-8-artists-are-3d-printing-masterpieces
https://interestingengineering.com/culture/these-8-artists-are-3d-printing-masterpieces
https://interestingengineering.com/culture/these-8-artists-are-3d-printing-masterpieces
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Planters (source: 20 

Useful Household Items 

You Can Make With a 3D 

Printer | Digital Trends)  

 

 

 

 

Jewellery [source: 50 Coolest 3D 

Printed Jewelry Designs 

(pouted.com)] 

 

Dresses and textile, like: 

Rose petals (sources: 

3D Printed Dress: 10 

Awesome Projects | 

All3DP & Designer Zac 

Posen calls 3D printed 

Met Gala gowns 'the future' of fashion l GMA - YouTube) 

  

https://www.pouted.com/50-coolest-3d-printed-jewelry-designs/
https://www.pouted.com/50-coolest-3d-printed-jewelry-designs/
https://www.pouted.com/50-coolest-3d-printed-jewelry-designs/
https://all3dp.com/2/3d-printed-fashion-3d-printed-dress/
https://all3dp.com/2/3d-printed-fashion-3d-printed-dress/
https://all3dp.com/2/3d-printed-fashion-3d-printed-dress/
https://www.youtube.com/watch?v=9NW1aaIvug8
https://www.youtube.com/watch?v=9NW1aaIvug8
https://www.youtube.com/watch?v=9NW1aaIvug8
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Dress from the Voltage Collection 

by Iris Van Herpen and Julia 

Koerner (sources: 3D Printed 

Fashion: 10 Amazing 3D Printed 

Dresses | 3D Printing Blog | 

i.materialise & Iris van Herpen and 

Materialise in the Wired Pop-Up Store 2012 

  

https://i.materialise.com/blog/en/3d-printed-fashion-dresses/
https://i.materialise.com/blog/en/3d-printed-fashion-dresses/
https://i.materialise.com/blog/en/3d-printed-fashion-dresses/
https://i.materialise.com/blog/en/3d-printed-fashion-dresses/
https://www.materialise.com/en/inspiration/cases/iris-van-herpen
https://www.materialise.com/en/inspiration/cases/iris-van-herpen
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3. Applications of 3D Design & 3D 

Printing in art ventures 
 

3D printing paves the way in the future to explore new facets in 

artists, here are some examples of how 3D modelling and 3D 

printing is being used in the artistic scene. 

Beijing-based MAD 

Architects at Milan 

Design Week: 

Where a 3D-printed 

furniture project was 

displayed. The Medallion Chair by Christian Dior. Thanks to 3D 

printing, the artists were able to render the set of chairs in motion. 

The designers wanted to use them as a reflection of time and 

space6. 

3D printing sounds, phrases or speeches 

There was a French artist called Gilles Azzaro who became known 

as a voice sculptor. He made sculptures with the sound of a speech 

by Barak Obama. He also printed a sculpture with the sound of the 

phrase "Love is the answer". The aim of creating sculptures with 

                                                           

6 Sillas Meteor, de MAD Architects. | Credits: Ken Ngan / Dior 
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the voice was to make the invisible visible. With the sculpture 

"Love is the Answer", 

he wanted to send a 

message of peace after 

the Paris attacks. 

 

 

Bio-Print: A combination of 3D technology 

with biology (and the creation of 

biomaterials) 

One example is the artist Amy Karle, who 

created a hand using stem cells. It is a way to 

explore the connection between the human 

body and technology. 

 

La Silent Orchestra is a sculpture inspired by wasps' nests and bees. 

It is also a work of 

art and has an 

acoustic absorber. 

The artist has used 

the biopolymer 

Arboblend de 

Tecnaro. It is 100% organic. 
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4. Applications of 3D Printing for the 

increase of accessibility of the 

cultural visits of people with 

disabilities 
 

Since immemorial time, exhibit designers have modelled replicas 

for museum displays. Creating replicas of artefacts was always 

time-consuming and expensive. The tradition continues until this 

day but with one difference: technology.  

Due to the decrease in the price of 3D printers, museums are 

taking advantage of their various applications. For one thing, 

"printing" replicas of works of art at a significantly lower price (and 

in less time). This allows museums to, on the one hand, preserve 

artefacts. On the other, to update or change their exhibitions 

more often, attracting more frequent visitors7.  

Even more, because replicas can be reproduced easily, now 

people can interact and even handle artefacts without the fear of 

damaging them. Unheard of! Imagine being able to touch and feel 

                                                           

7 Richardson, J. (2021, 8 marzo). How are some of the world’s best known Museums doing amazing 

things with 3D Printing? MuseumNext. Retrieved from https://www.museumnext.com/article/how-
museums-are-using-3d-printing/ 
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the texture of Michelangelo 

Buonarroti's famous sculpture 

Pietà (The Piety).  

Without a doubt, this 

technology has opened the 

door to many possibilities. In 

particular, it has helped 

museums enhance the visitor's 

experience. Most importantly, 

it has made museums more accessible for everyone. Here are 

some examples of 3D printing in museums: 

 

Examples of 3D printing in museums 

Trakai Island Castle Museum in Lithuania 

This museum has a tactile 

model of the entire Trakai 

Castle. It contains defence 

towers, information in Braille 

and large sighted writing. 

Inside the museum, you will 

find various objects from the Middle Ages that have been adapted 

for blind people8. 

                                                           

8 Trakai Island Castle Taken from: We love Lithuania. https://welovelithuania.com/traku-pilyje-

pastatytas-maketas-regos-negalia-turintiems-leisiantis-pamatyti-pili/  
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Prado Museum in Madrid 

In 2015, the Prado Museum in 

Madrid used 3D printing to make it 

easier for people with disabilities 

to enjoy its key works of art. The 

exhibition “Hoy toca el Prado” 

included detailed 3D replicas of 

works by major artists. The collection included “A nobleman with 

his hand on his chest” by El Greco and “Apollo in the Forge of 

Vulcan” by Velázquez. Visitors were also able to experience a 

contemporaneous copy of the Mona Lisa. The museum also 

provided Braille and audio guides to the pieces. These helped the 

visitors to understand what they could feel9. 

 

Horry County Museum in JAV 

Students from Coastal Carolina 

University worked with the 

Horry County Museum. 

Together they created an 

exhibition using 3D printing. The 

students selected eighteen 

                                                           

9 Now, the visually impaired can experience the beauty of art at Madrid’s Prado Museum - 

Luxurylaunches 

https://luxurylaunches.com/travel/now-the-visually-impaired-can-experience-the-beauty-of-art-at-madrids-prado-museum.php
https://luxurylaunches.com/travel/now-the-visually-impaired-can-experience-the-beauty-of-art-at-madrids-prado-museum.php
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artefacts that tell a holistic story. This story includes pottery, 

military medals, children's toys, and even an ear trumpet. 

Creating the exhibition: The students selected artefacts, scanned 

them, edited them and created accurate 3D digital images. They 

then printed replicas of the artefacts using a Creality10s 3D printer. 

After printing, the students edited their objects and prepared 

them for exhibition. After the event, the students conducted a 

survey and found that 13 visitors had a disability. The respondents 

indicated that the 3D printed artefacts enhanced their museum 

experience10. 

 

The Belvedere Museum in Vienna has 3D printed Gustav Klimt's 

famous work 'The Kiss' 

The art pieces are 

equipped with sensors to 

give visitors a more 

complete experience. In 

this way, the art explains 

the different aspects of 

the painting. Even visitors 

with limited vision can touch and hear the works. They can 

experience them.  

                                                           

10 Nursing Clio Please Touch: 3D Technologies for Accessibility in Museums 

https://nursingclio.org/2020/01/29/please-touch-3d-technologies-for-accessibility-in-museums/
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The Sunflowers by painter Vincent Van 

Gogh 

Artists Rob and Nick Carter have recreated 

this famous painting by Vincent Van Gogh 

using 3D printing. They have created a 

bronze sculpture. 

 

 

Replica of the statue of Michelangelo's David 

They created it 

for the World 

Expo in Dubai in 

2020. The 

replica is as tall 

as the original 

(more than 5 

metres high). They needed thousands of scans to digitise it. 

 

Restoration of works of art  

The Palace of Versailles is a good example of the use of 3D printing 

in history for museums. After the French revolt, some artworks 
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needed repair. The Victoria & Albert Museum in London restored 

an armchair thanks to 3D printing. It belonged to Marie Antoinette. 

First, the team 

designed a mould to 

reconstruct the 

armchair in good 

condition. The 3D 

scanner digitised it to 

obtain the symmetrical 

clone. Then they made a 3D-printed replica of the missing part. 

 

Other examples: 

Tactile model of Berlin’s Museum Island. The tactile model helps 

people who are blind, visually impaired or even sighted explore 

Berlin’s Museum Island.  

 

Museo Tiflologico tactile museum in Madrid, Spain. This museum 

is different. It is set up for the artefacts to be touched in order to 

increase accessibility for blind and visually impaired individuals. 

The visitors can therefore feel the exhibits to better understand 

what they are interacting with. Those include models of 

architectural monuments, works by blind artists, and typhlological 

material. 
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MODULE 5 

LET US GET PRACTICAL.  

SOME PRACTICAL APPLICATIONS 
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5. LET US get practical. Some practical 

applications 
 

By now, you 

might have a 

good idea of 

what 3D Printing 

is. Still, if you 

want a 

reminder, here 

is a short video 

to refresh your 

memory. Take into account that in minute 04:10 and until minute 

05:10 there is a commercial. If you want, you can skip this part. 

Here is the link: 3D Printing Basics - What you need to know! - 

YouTube 

Also, please bear in mind that when we talk about 3D Printing, we 

refer to FFF/FDM 3D printing (the cheapest option). In the 

following chapters, we explain in detail this process. 

  

https://www.youtube.com/watch?v=RgECxaxUIb0
https://www.youtube.com/watch?v=RgECxaxUIb0
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Practical Applications   

As you saw in the examples mentioned in the last module. Let us 

show you a list of some practical applications of 3D printing in 

museums. 

Examination:  As said 

before, with the rapid 

production and lower 

costs of 3D printing 

museums can now print 

replicas of artefacts or 

precious works of art to 

help museologists 

closely examine them without the fear of causing damage to the 

originals.  

Reconstruction and conservation: Museologists can now take a 

picture of a broken artefact and scan the fragments. By doing so, 

the fragments can be put back together digitally. The result, a 3D 

printed model of the "fixed" artefact. These artefacts can now be 

displayed without fear of further breaking the already fragile 

original.  

Life-size replica of the Yungang Grottoes, China11 

 

Accessibility: Thanks to 3D printing museums are now more 

accessible than ever. One example is the possibility of creating 

tactile expositions for people with visual disabilities. Imagine 

printing an architectural scale model of an emblematic building 

                                                           

11  
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that can be touched. Even signs and wayfinding signs can be 3D 

printed.  

The 3D layered printing helps 

art lovers to touch artworks. 

This way they can better 

understand shapes and 

volumes of artefacts. This 

gives them a new point of 

observation. It also allows one to feel artworks in new dimensions 

and scales. 

Handling: Museums can take pieces and artefacts on the road or 

ship them to other cities enabling them to create new itineraries 

or organise “on the road” expositions12. 

 

3D Braille language tags: 3D printing in museology is also used in 

printing Braille language tags for the visually impaired. 

Please take a look at the following articles and find more examples 

of 3D printing applications (good practices): 

● Visually Impaired Can Feel Art With 3D Printed Paintings 

(3dprinting.com) 

● 3D Printing Artifacts & Exhibits: A Museum Guide | All3DP 

Pro 

                                                           

12  

https://3dprinting.com/news/visually-impaired-can-feel-art-3d-printed-paintings/
https://3dprinting.com/news/visually-impaired-can-feel-art-3d-printed-paintings/
https://all3dp.com/1/3d-printing-artifacts-exhibits-museum/
https://all3dp.com/1/3d-printing-artifacts-exhibits-museum/
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● Taking sculptures for a walk: 3D printing and museum 

outreach • V&A Blog (vam.ac.uk) 

● 3DPrintingBookletforBeginners.pdf (metmuseum.org) 

 

Before the 3D printing process  

Throughout the course, we have talked about the potential of 

replicating things with the help of a 3D printer. But, let us not 

forget that this technology is not only used to create copies. New 

things can be modelled and, literally, printed. Let us talk about 3D 

modelling then. 

  

https://www.vam.ac.uk/blog/digital/taking-sculptures-for-a-walk-3d-printing-and-museum-outreach
https://www.vam.ac.uk/blog/digital/taking-sculptures-for-a-walk-3d-printing-and-museum-outreach
https://www.metmuseum.org/~/media/Files/Blogs/Digital%20Media/3DPrintingBookletforBeginners.pdf
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MODULE 6 

3D MODELLING VS 3D PRINTING 
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6. 3D modelling vs 3D printing 
 

The easiest way to 3D print something is by downloading a ready-

to-use file from the web. Still, if you want to create your own 

designs, the web has many tools that can help you sculpt "from 

scratch". This process is called Modelling. Note that this course 

will not go into detail on this particular subject. Yet here are two 

tools that you can try out.   

 

3D modelling  
● DUST3D is an open-source and free tool to help you sculpt your 

3D model. For example, this tool transforms a 2D image (or 

photo) into a 3D file.  

● Scultpris a free, easy-to-use 3D modelling software. Its 

“modelling clay concept” enables you to create 3D images 

without any technical knowledge. 

● BricsCAD Form. This modelling and visualisation programme is 

free of charge. The programme allows you to form 3D concepts 

and architectural prototypes, 3D printing and more. It works as 

a DWG file format, which contains both two and three 

dimensional vector graphics, ideal for drafters, architects and 

engineers. It also allows imports directly from SketchUp, a 3D 
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modelling program. The programme is easy to navigate and 

has a toolbar/sidebar. It has all the tools needed to create 

simple architectural and design models. The user can see what 

the result will look like. The programme creates an 

environment that helps visualise and render the final part. In 

this environment, the user gets some good snapshots of the 

final result in a searchable 3D space. 

● Blender. This is a 3D computer graphics software set of tools, 

which is very popular, free, and open source. It produces 3D 

models, motion graphics, 3D applications that are interactive 

etc. However, its use is considered more difficult than BricsCAD 

Shape.  

Other tools:  
 
● Sketchup-

http://www.thesketchupessentials.com/extrudetools/ 

● Blender - https://www.blender.org/ 

● Meshmixer - https://www.meshmixer.com/ 

 

Guide on how to use Sketchup 

https://www.wikihow.com/Use-SketchUp  

 

● Step 1 

http://www.thesketchupessentials.com/extrudetools/
https://www.blender.org/
https://www.meshmixer.com/
https://www.wikihow.com/Use-SketchUp
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o Open the SketchUp website. In your computer's web 

browser, go to https://www.sketchup.com/. 

o To use SketchUp, you need to answer some questions and 

create an account on the website. 

● Step 2 

o Click on the blue Start Tour button in the middle of the 

page and then follow the instructions on the screen. 

● Step 3 

o Look at the tools and how to use them. On the left side 

of the page, you will see a vertical column of icons. 

These icons, from top to bottom, belong to the many 

tools. 

● Step 4 

o Create a structure. SketchUp has a huge library of 

different models that you can add to your project. To add 

an existing model, do the following: 

o Click on the Components tab, which resembles an icon 

with three boxes on the right side of the page. 

o Enter a keyword in the "Browse 3D Warehouse" text box. 

For example, to display a list of houses, type "house". 

o Click on the magnifying glass-shaped "Search" icon. 

o Select a structure and then wait for it to appear in 

SketchUp. 

● Step 5 

https://www.sketchup.com/
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o Make the necessary changes. Add details and change 

dimensions according to the requirements of your project. 

● Step 6 

o Do not forget to save your work. 

 

Remember that there is a learning curve when using these tools 

so be patient and trust the process.  

 

3D Printing 
Now that you know the basics, here is a short and comprehensible 

guide on 3D printing. But first, we recommend you watch the 

video again: 3D Printing Basics - What you need to know! - 

YouTube 

 

Step 1. Download.  

There are many pages like Thingiverse or Cults3D where you can 

find 3D printable digital models for free (or paid). Choose one and 

https://www.youtube.com/watch?v=RgECxaxUIb0
https://www.youtube.com/watch?v=RgECxaxUIb0
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download it to your 

computer. The file 

will be in a 3D 

printable format 

called .STL (or .OBJ 

file).  

 

 

 

Step 2. Slice.  

Transfer your file to a "slicer" software (Cura or Slic3r). Cura or 

Slic3r are two free and open-source tools that will help you 

customise your print, in other words, prepare it for printing (e.g. 

layer height or infill percentage). When ready, convert your file 

into a G-code file and save it in your computer. You can also save 

it on a USB/SD card. In fact, some 3D printers have an SD card 

reader so you can directly insert it into the machine for it to read 

it.  

Cura 

Cura is an open-source slicing software developed by Ultimaker 

for its 3D printers. It could also be a general standard as it is easy 
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to use with most other 3D printers. You can use it via a plugin 

system, for which many handy plugins are available.  

Chances are that a quality profile for your 3D printer is already in 

the software. You can get started immediately. If this is not the 

case, you can 

download and import 

the profile of another 

printer.  

This 3D printing 

software is easy to 

use and allows you to 

manage the most 

important 3D printing settings. Start in "Basic" mode for quick 

familiarisation. Start with Basic mode to speed up the learning 

curve. Choose between "Advanced", "Expert" or even "All" so you 

can get more than one option. Among these options, the software 

shows users up to 400 settings that they can change for the best 

results. There is no doubt that the versions released by the slicer 

are up-to-date. This is because new versions are released all the 

time. 

Step 3.a. If you do not have a printer.  

There are many online 3D printing platforms and providers that 

make this possible. Here is an example, i.materialise is an online 
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3D printing platform where you upload, customise and price your 

3D model. 

 

For more information 

on 3D printing, below 

we leave a link to 

more information 

about other 3D 

printing tools. This 

information might be useful if you have trouble converting files 

and/or if you feel that, the tools we recommended are not a fit for 

you.  

 

 

Fix 3D printing problems? - Frequently Asked Questions・Cults 

(cults3d.com) 

Other tools - The Maker Toolbox: directory of all the indispensable 

tools for 3D printing.・Cults (cults3d.com) 

 

Step 3.b. If you have a 3D printer.  

https://cults3d.com/en/questions#copyright
https://cults3d.com/en/questions#copyright
https://cults3d.com/en/questions#copyright
https://cults3d.com/en/questions#copyright
https://3dprinterly.com/how-to-use-cura-for-beginners-step-by-step-guide-more/
https://3dprinterly.com/how-to-use-cura-for-beginners-step-by-step-guide-more/
https://3dprinterly.com/how-to-use-cura-for-beginners-step-by-step-guide-more/
https://3dprinterly.com/how-to-use-cura-for-beginners-step-by-step-guide-more/
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Get your 3D object ready to print using Cura - 

https://3dprinterly.com/how-to-use-cura-for-beginners-step-by-

step-guide-more/ 

Before you can work with Cura, you must download it, install it 

and configure it correctly. To do this, follow the steps below. 

● Step 1 

o Install the latest version of Cura on your PC. Download 

and install Cura from the Ultimaker website. Open the 

software and run it. 

● Step 2 

o Configure the Cura software with your printers. Follow 

the instructions to get started prompts and create an 

Ultimaker account if you wish (this is optional). On the 

Add Printer page you can add your Ultimaker wireless 

Ultimaker printer to your Wi-Fi network. 

● Step 3 

o Once you have configured your printer's settings in Cura, 

the next step is to import your model. Cura provides a 

virtual workspace similar to the bed of your 3D printer so 

you can make adjustments to your models. 

o Click on the File menu in the top toolbar and select Open 

File(s). You can also use the shorter key combination Ctrl 

+ O. This will open a window on the memory of your PC. 

https://3dprinterly.com/how-to-use-cura-for-beginners-step-by-step-guide-more/
https://3dprinterly.com/how-to-use-cura-for-beginners-step-by-step-guide-more/
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Find your model and select it. Click on Open. The model 

will now be successfully imported into your workspace. 

You can also find the file in your file explorer and drag it 

directly into Cura to import it. 

 

● Step 4 

o Select the size of the model on your build plate. If you 

want to increase or decrease the size of the model, you 

can use the scale tool to do so. A XYZ system appears on 

the model when you click on the scale icon or press S on 

the keyboard. You can drag the axes of each system to 

enlarge the model in the appropriate direction. You can 

also use the more accurate percentage system to scal 

your model or numbers in mm. All you have to do is enter 

the factor by which you want to scale your model in the box 

and the programme will do this automatically. If you want to 

scale all axes by this factor, check the Uniform scaling box. 

However, if you want to scale a specific axis, uncheck the 

box. 

● Step 5 

o Change the preset for the nozzle and the material. It is 

important to select the exact material type and nozzle 

you are using in Cura, but usually the default settings are 
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fine. Most 3D printers use a 0.4 mm nozzle and PLA 

filament. If you have something else, you can easily make 

changes. 

● Step 6 

o Cut and save. Once you have optimised all the settings 

correctly, it is time to send the model to your printer for 

printing. To do this, you first need to slice it. Look for the 

Cut button at the bottom right of your screen and click on 

it. The model will be cut and you will get a preview of the 

print, the amount of material used and the print time. 
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Annexe 1: Considerations on the proper 

use of 3D printing in the field of culture 

and heritage 
 

What do we need to consider when organising an exhibition on 

3D printing? 

Teamwork 

It is important to consider and unite the efforts of the people who 

create your tactile models and those who work in the different 

museum departments. You can organise a kick-off meeting. This 

meeting should be attended by the director of the exhibition, the 

designer and the museum staff. It is also important to invite the 

person who will create the tactile copies. 

Select the artworks 

You need to select the most important artworks according to the 

message you want to convey to the audience. Do not be afraid to 

use complex objects. Because in this case you might leave out the 

most important and interesting artworks 

Choose the size of the model 

It is important that the size of the model is balanced. It should not 

be too small, but also not larger than the average tactile field of a 

human being (105 x 55 cm). The size of the tactile model depends 
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on its comprehensibility. It is not related to the size of the original 

image. If the model is too small, it will be difficult to read it. If the 

model is too large, the viewer may forget what is in the left corner 

when he arrives at the right corner. 

Placement of the model 

You need to place the model right next to the artwork it interprets. 

It is easier and more meaningful to guide a group of blind visitors 

through the exhibition in this way. Also, blind people are free to 

visit the museum whenever they want and to take as much time 

as they want to spend in the exhibition. 

You have to make sure that the exhibition is comfortable for 

everyone. The artworks must be accessible for children and 

people in wheelchairs. The height of the artworks should 

therefore be 70-80 cm. In addition, tactile objects can be provided 

with special "Touch me" signs. 

The placement of the tactile objects and the Braille signs for the 

different exhibits must follow the same pattern. This way, a blind 

person walking from one object to another can see where and 

what kind of information they can find. 

Choose the appearance of the model 

You should avoid shiny surfaces as they can irritate the eyes of 

visually impaired visitors. If you want to create a plain model, you 
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should also avoid black and white colours. It might be difficult for 

visually impaired people to see details. If you want to create a 

coloured model, you will need to adjust the colours - increase the 

contrast, etc. 

Labelling 

You should design tactile information as a natural addition to the 

exhibition. One way to achieve this is to make Braille script labels 

in the same style as all other labels in the area. However, you 

should emphasise text and braille against the background using 

contrast. 

Rules 

The Ministry of Culture advises that a group of visually impaired 

people should not exceed 10 people. A group of blind people 

should not exceed 5 people. 

When planning a guided tour, remember that the excursion will 

take longer for the blind than for the visually impaired. During 

such a guided tour you can visit up to 6 exhibits. It is easier to study 

tactile models with both hands. Therefore, in some cases, visually 

impaired guests need an assistant to help them. However, the 

assistant should first ask if the guest is allowed to take his or her 

hands.  
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Hygiene 

It is important to keep the artwork clean. One way to do this is to 

wear gloves. But this is not an option for the visually impaired. So 

you should disinfect your artwork. However, some substances can 

damage your work. So before you disinfect, you need to make 

sure that your artwork is clean and not damaged. 

Feedback 

You should ask visitors what they liked and disliked about the 

exhibition. You can use this knowledge in your future work. 
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Annexe 2: Step-by-step guide to self-

assessing whether your artistic business 

idea will benefit from 3D printing 
 

Step 1: Think about your artistic business idea and ask yourself: 

Does my entrepreneurial idea fall into any of the categories 

mentioned in the previous section? It could be: 

1. Yes 

2. No 

3. To some extent 

Why do I need this 3D printed object? It could be:  

1. For personal use 

2. To give as a gift 

3. For sale at the market 

4. For exhibitions, etc. 

Who will benefit from the 3D printed object? This could include: 

1. Myself 

2. My family and friends 

3. Other fellow artists 

4. Cultural institutions 

5. My clients 
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6. People with disabilities, etc. 

What do I want to do with this 3D printed object? This could 

include:  

1. I want to enjoy and use it personally  

2. I want to give it to someone else 

3. To sell it 

4. To enable people with disabilities to access and enjoy 

cultural heritage 

5. For corporate and commercial purposes 

6. To make new exhibitions, etc. 

Step 2: Consider how 3D printing supports the decentralised 

production of your objects 

(Source: Google Arts and Culture gives away 3D printed vases to 

CSMVS, Mumbai - Manufactur3D (manufactur3dmag.com) 

Will 3D printing help me design and produce my objects faster? 

These questions could be:  

1. Yes 

2. No 

3. To some extent 

Does 3D printing improve the quality of the objects I make? These 

questions could be:  

1. Yes. 
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2. No.  

3. To some extent. 

Does 3D printing help me save material? These questions could be: 

1. Yes  

2. No 

Does 3D printing allow me to experiment with new designs and 

different shapes and colours? These could include:  

1. Yes 

2. No 

3. To some extent 

Step 3: Consider how you can use 3D printing for your 

entrepreneurial idea 

How could 3D printing improve the visibility of my idea as an arts 

entrepreneur?  

How could I better use 3D printing for decentralised production 

and for my art business?  

Take a look at your answers. How many "yes" do you have? How 

many "no" do you have? This will give you an indication of 

whether your idea for an arts enterprise would benefit from 3D 

printing. You may need to rethink some aspects of the idea to 

improve it. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 




