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ABSTRACT

The article aims to identify the elements, applications, and types of 3D printing technologies in various libraries as
part of the makerspaces. The authors studied four libraries where they have implemented services such as
makerspace and 3D printers. Makerspace and 3D printers are very popular and extremely exciting in today’s library
sector. Successful implementation of all kinds of new technology comes with its challenges. Applying this type of
modern technology to library services would be challenging for Library professionals. There are several types of
3D printers available for users, but Fused Deposition Modeling (FDM) printers are the most popular. The selection
of 3D printer models based on their benefits such as rapid prototyping, greater confidentiality, fewer manufacturing
errors, personalization, frequent prototyping, shapes, and structures. The users are mainly from the civil and architect
sector, graphic design, geography, automotive sector, etc. Here, the authors have chosen four different libraries to
understand the practical aspects of 3D printers and their implementation. Those are Rijeka City Library, The Johnson
County Public Library, Baldwin Public Library, and Vikram Sarabhai Library. In Rijeka City library organized workshops
for 3D printing skills, more than 800 children and teachers participated and made utensils, bowls and plates. The
Johnson County Library starts makerspace for kids and adults to develop their business and technology skills
with Barbara Strolling, President of the American Library Association. Baldwin Public Library began a makerspace
called Idea Lab, and it offers a CubePro Duo 3D printer for creative people. The printer uses a variety of
thermoplastics to create objects. Idea lab charges the minimum cost for the 3D printing. Vikram Sarabhai Library
proclaimed Tinker Space for the IIMA community. It was set up with the help of PGP students and the Centre for
Innovation Incubation and Entrepreneurship. Libraries and librarians are constantly updating themselves to keep
abreast of the new information formats, which satisfy the user demands.
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INTRODUCTION

A library is a place where new technologies can be
examined and interacted with over time. In the 1980s, it
was a personal computer. In the early 1990s, the World
Wide Web. Currently, 3D printers are being used in
libraries across the country, which is part of transforming

the institution’s role. 3D printing is an integral part of
creating a makerspace in the library. Many libraries have
incorporated 3D printing into their makerspaces,
adopting new learning methods and new opportunities
to experiment with new technologies (Fisher, 2012).
Many makerspaces include technologies such as 3D
printing but can be created from anything that allows
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individuals to experiment, create and discover. 3D
Printers work in conjunction with a computer to produce
solid objects made of indestructible plastic. 3D printing
has been used in the industrial sector for more than ten
years and known as an “additive manufacturing process”
where “a three-dimensional object is created by laying
down successive layers of material that adhere to one
another, creating a three-dimensional output” (Kurt and
Colegrove, 2012). 3D printing is a new, interactive,
fantasy movement that is now expanding into a more
innovative environment known as the “makerspace”.

GROWTH AND DEVELOPMENT

3D printing was initially developed by Charles Hall as
an accelerated prototyping or solid freeform (SFF)
technology in the early 1980s and has been around for
30 years. Modern 3D technology was created in 1986
using CAD software to convert the model design into
STereoLithography or Standard Tessellation Language.
The first 3D printing machine was named
“Stereolithographic Apparatus (SLA)”. Later, the first
commercial 3D printer, the SLA 250, was made public
in 1988. In 1990, Scott Crump invented Fused Deposition

Modeling (FDM) technology. In addition to commercial
activities, in 1993, MIT professor Michael Yima named
a “3D printer” that could use plastic, metal, or ceramics
to print 3D objects. In recent years, the 3D printing
revolution has made great strides, with various printing
machines available with material choice. Economical
desktop versions have allowed 3D printing technology
to be widely used in everyday life.

According to Google Maps, there are more than 800
3D printers in libraries across the world. This figure 1
could be significantly higher as the libraries present in
Google Maps are generally from the US or English-
speaking rural areas such as the UK and Australia.
Simultaneously, it is likely that Chinese libraries alone
could deliver three to five times as many (Figure 1).

The good news is that a similar map published in Google
in 2018 reported only 58 3D printers in libraries
worldwide, which indicates multifold expansion over the
past four years. According to OITP perspectives, a
publication of the American Library Association (ALA)
in 2015, there were 250 3D printers in libraries in the
US. That figure has grown more than double to 584
according to the latest map. Nowadays, 3D printers add

Figure 1: Map of 3D printers
in Libraries around the World
(Source: https://
www.amandagoodman.com/3d)
Red = Public Libraries
Blue = Academic Libraries
Green = Library School
Purple = School Libraries
Pink = Government Agencies
Yellow = Shared/Traveling
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to libraries to extend their services, including professional
FDM, low-cost FFF, and stereolithography with desktop
systems.

Currently, most 3D printing study has been done in the
field of publications (magazines, blogs, etc.). Very few
have been written in a broader range of case studies
where 3D printing technology has been incorporated
through makerspaces into various libraries. This
document sets the stage for further exploration of how
3D printers and makerspace can enhance the library’s
quality services.

TYPES OF 3D PRINTING

There are several types of 3D printers Figure 2 available
to users, but they can often be divided into three primary
classes. Currently, the most popular one is Fused
Deposition Modeling (FDM) printers. These are the
things that melt and cool the plastic, which is then used
to create a layer-by-layer finish. A Stereolithography
(STL) printer is a UV lamp used to amplify a sample in
the photosensitive fluid pool. The third type of printer is
called “Selective Laser Sintering (SLS),” where
powders and lasers are used to model instead of the
fluid used in stereolithography. The requirements of the
patrons of the library determine which type of 3D printer
will meet their needs. FDM printers, such as MakerBot
Replicators, are the most popular 3D printers in the
library because of their simplicity.

BENEFITS OF 3D PRINTING

 Rapid Prototyping: Products can quickly proceed
from conception to prototype with an in-house 3D
printer, speeding up the process and allowing to
discover any problems well in advance.

 Personalization: 3D printers provide an extensive
diversity of manufactured products, including
customizable products and personalized designs.

 Greater Confidentiality: Rather than outsourcing
for prototype creation, with an in-house 3D printer,
new designs or modifications can be kept within
the company, meaning there is less chance for the
intellectual property being stolen or product leaks.

 Frequent Prototyping: With a company 3D printer,
can vary and change prototypes quickly and
efficiently while ensuring the production process
continues on track.

 Fewer Manufacturing Errors: Using a 3D printing
machine enables troubleshooting any mistakes or
faults within the design. Without the handy use of a
3D printer, the fine-tuning of the paradigm may not
simply call for a long time but cost money. Besides,
if the faults are unattended at this stage, it could
have detrimental consequences for the product and
cost.

 New Shapes and Structures: Instantly with a 3D
printer and its power to create complex objects, the
possibilities are unending.

3D 
Printing

Common materials

Plastic Metal Paper

Technology

FDM STL SLS

Figure 2: 3D
printing
technologies and
printing materials
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WHAT WE CAN MAKE USING 3D PRINTING

Here are just a few examples of how students can use
a 3D printer in their education:

 Architects and Civil engineers can print three-
dimensional building miniatures

 History students can print out historical artifacts to
examine;

 Graphic Design students can print out 3D versions
of their artwork;

 Geography students can print out topography,
demographic, or population maps;

 Chemistry students can print out 3D models of
molecules;

 Biology students can print out cells, viruses, organs,
and other biological artifacts;

 Math students can print out 3D models of
simulations to solve;

 Cooking students can create molds for food
products;

 Automotive students can print out parts for testing;

 Engineering design students can print out prototypes.

To understand the practical aspects of 3D printers and
their implementation, the authors have chosen four
selected libraries for this study as follows:

Case Study 1: Rijeka City Library

The new 3D printing service has transformed the library
into a makerspace, stimulated young people’s creativity,
and gave them confidence in using digital tools to bring
their ideas to life. Librarians have created a
“makerspace” in the library with a small grant (up to $
20,000) equipped with 3D printers, laptops, software,
and Raspberry Pi microcomputers from the EIFL Public
Library’s Innovative Program (EIFL-PLIP) to stimulate
new people to become producers.

The library organized practical 3D skills and
masterclasses on computer programming workshops for
100 children and teenagers. The children made and
printed toys, utensils, bowls and plates, souvenirs,
sculptures, and more. About 800 children and primary
and secondary school teachers, and more than 1,500
interested people from all over Rijeka attended the 3D-
printer demonstrations. Training 10 librarians to use 3D
technology to work with children and hired trained
volunteers at Rijeka University (Maryland, 2015). The
Web page was created (http://gkr.hr/Lab) to share ideas
and models for young designers, showing their creativity
in photos and articles. With the support of volunteer
faculty and mentors from partner organizations, the
library offers 3D printing and computer coding
workshops.

Case Study 2: The Johnson County Public Library

The Johnson County Library (JCL, 2020) in Overland
Park, the Makerspace, opened in a small room filled
with the library’s latest tech gadgets. There are a green
screen and a camera for making videos, a 3D scanner,
two computers with professional photo editing software
and of course, the 3D printers.

Incorporating “makerspaces” and 3-D printers into
public libraries’ services is part of a more significant
push to transform libraries into a space for creative
activity and innovation. American Library Association
President Barbara Stripling says this kind of technology
is a growing trend in libraries. Adding “makerspace”
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and 3D printers to the services provided by most libraries
is a big part of turning libraries into a space of creative
innovation. According to Barbara Strolling, president of
the American Library Association, “this technology is a
growing trend in libraries enabling libraries to transform
their relationship with communities.” At the Johnson
County Library, the 3D printer is used in many ways.
Kids make toys, adults practice with the technology to
develop their business skills, and inventors create top-
secret prototypes of their innovations.

Case Study 3: IDEA LAB at Baldwin Public Library

3D printers are an increasingly popular tool for inventors,
creative people, and curious minds of all categories. THE
IDEA LAB (Baldwin Public Library, 2020) offers a
CubePro Duo 3D Printer with a 9.5" x 9" x 10.5" (width
x height x deep) printing area for our community of

makers. 3D printers are simple! Foremost, a 3D design
is sent to the 3D printer from a data processor. Spools
of thin plastic filament load into the 3D printer, which
heats and extrudes the plastic onto a surface. The
computer controls the velocity and configuration of the
extrusion patterns, repeatedly adding layers of stuff in
the mandate to make up your designed object’s physique.

The printer uses a variety of thermoplastics to create
your objects. These are plastics that become fluid when
heated and solidify again upon cooling. The most common
is PLA, a biodegradable plastic made from corn starch.
It is indestructible, lightweight, and non-conductive. PLA
comes in a mixture of colors, and our CubePro Duo
Printer can apply up to two different colors at one time.
Later printing, objects made from PLA can be sanded,
coated, and sealed in a diversity of ways to achieve
whatever finished appearance you want. Idea Lab 3D
printing usually costs $ 0.03 per gram, and printing costs
$ 1. Some high-quality materials (such as metal or wood)
cost more than $ 0.03 per gram. After printing, it will be
weighed to determine the total cost.

Case Study 4: TINKER SPACE in Vikram Sarabhai
Library, IIMA

Vikram Sarabhai Library (IIMA, 2020) announced:
“Tinker Space” for the IIMA community. Space is
dedicated to encouraging creative thinking and the
conversion of ideas into physical products. The Tinker
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Space has been set up with InnoYuMe, a startup lead
by Saumya Mathur and Nikhil Menon, students of PGP
2015-17, with the musical accompaniment of the CIIE
(Centre for Innovation Incubation and Entre-
preneurship), IIMA. Tinker Space has a 3D scanner
and a small electronics lab with essential equipment
including Raspberry Pi original, Arduino UNO original,
soldering gun, breadboard, SD card module, DC motor,
Arduino Bluetooth module, multi-meter, IT sensor, LEDs,
etc. 3D prints cost around Rs.15/meter either PLA
filament OR ABS filament.

INFERENCE

In the inference of the research on 3D technology, the
authors have noticed that 3D printing service, which is
part of makerspaces, has become an impactful subset
of librarianship. Like any other professionals, Librarians
constantly update themselves to keep abreast of the new
information formats required to satisfy the user demands.
The curious thing about makerspace is that they are a
low-cost avenue to experiment and understand. There
are issues to consider when most Librarians consider
the implementation of makerspace and 3D printers to
their library services. When 3D technologies are
introduced in libraries, specific policies, rules, agreements,
and training are needed. There are few factors to
consider while introducing makerspaces and 3D printers
in libraries: (a) One of the main criteria is, define the
type of patrons who can avail of this service and
describe the limitation of a user within this makerspace
well in advance. (b) As makerspace culture is open and
experimental, narrate the advantages of these beautiful
technologies such as 3D printers and similar services in
the makerspace so that patrons can be as creative as
possible. (c) Mention the cost involved while using these
technologies, which could reduce the whole project’s
cost from the patrons’ perspective. Fisher (2012)
describes it as creating opportunities to interact with
technology and let anyone become a creator, work, and
solve specific problems. Creating a space for patrons
and students creates the idea that libraries can be
supported to create knowledge (Turner et al., 2013).

These learning spaces offer plenty of opportunities for
the patron for his/her growth by collaborating, learning,
and exploring a new world of ideas.

CONCLUSION

Libraries have always been the place to discover new
things for their communities. As technologies become
increasingly crucial in accessing information and
interacting with the world, libraries become places
where people can see the new technologies. 3D printing
is one of the many technologies that help determine the
future but not necessary that every library needs to
purchase a 3D printing machine unless there is demand.
As more examples of libraries improve their
surroundings via making and 3D printing, it will be easier
to justify a 3D printer in your library as a resource for
the library itself. The exaggeration for 3D printers may
be decreasing a bit in libraries after studying a few
successful implementations. However, the fact is that
communities will stay to find 3D printers as an essential
resource, and libraries can add value to their communities
by providing the service.
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