
W 
ant to create your 
own action figure, 
a cool cell-phone 
case, or a hip new 
piece of jewelry? 

You can make all these things and 
more with the help of a 3-D printer. 
A 3-D printer is basically a mini-
factory. It can fabricate just about 
anything you can think of.

“The possibilities are endless,” 
says Bre Pettis, co-founder of 
the New York-based company 

MakerBot. MakerBot began selling 
3-D printers a few years ago. Since 
then, their customers have been 
designing printable 3-D objects 
and posting their designs on the 
company’s Thingiverse website. 
“Right now, there are approximately 
25,000 things on the site that you can 
download and make,” says Pettis. 
“That number is growing every day.” 

Although 3-D printers have 
been around since the mid-1980s, 
they’ve only recently become 

widely available. As the machines 
have gotten smaller and cheaper 
(Makerbot’s printer costs $2,199), 
they’ve started making their way 
into homes, hospitals, labs, and 
classrooms. With the technology, 
everyone—from doctors and 
scientists to students—can turn 
their ideas into reality.

Just Press “Print”
We’re all used to printers that 

use ink to create text and images 

on paper, but 3-D printers work 
differently. 

MakerBot’s printer uses colorful, 
plastic filaments as its printing 
material. The machine heats and 
then squeezes the softened plastic 
out of a moving nozzle in a thin layer 
shaped like a cross-
section of the item being 
printed. This happens 
over and over again, 
with the cross-sections 
piling up until you have a 

complete solid object (see How 3-D 
Printing Works, above). Although 
most 3-D printers print in plastic, 
some use metals, ceramic, glass, and 
even food—like melted chocolate. 

Even if you’ve never used a 3-D 
printer, lots of things you own were 

probably designed with 
one. That’s because almost 
all large manufacturers 
use the devices to create 
prototypes, or concepts of 
products they want to sell. 

Before 3-D printers existed, 
designers used computers to 
develop a digital model of their 
prototype. Then during a process 
called machining, programmed 
tools would drill, cut, and shape a 
block of metal, wood, or plastic into 
a mock-up of the product. 

Machining removes material to 
create an object; 3-D printing does 
the opposite. It builds an object 
layer by layer from the bottom up.
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physics: technology

how 3-d 
printing 
works

MakerBot’s latest 3-D 
printer, the Replicator 2, 
can print just about 
anything you can imagine.

1   Plastic feed  
a spool of plastic 

filament—the printing 
material—unwinds and 
feeds into the top of  
the machine. 

2   Printer Head  
the plastic is heated, 

and a thin thread is 
squeezed out through  
a nozzle. 

3   final Product  
an object is printed 

from the bottom up. the 
moving printer head lays 
down layer upon layer of 
melted plastic shaped  
as cross-sections of  
the object.
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creative new uses
One of the biggest uses for 3-D 

printers so far is in health care. The 
printers make it possible to create 
medical devices like prosthetics, 
braces, and replacement body parts 
tailored to fit individual patients. 
For example, last February, a British 
woman became the first person to 
have a custom-made, 3-D printed, 
titanium jawbone implanted. 
Doctors are even working on 
printing living tissues and organs. 

Scientists are also using 
3-D printers to bring prehis-
toric creatures back to life, 
so to speak. Researchers 
are digitally scanning 
fossils and using the images 
to reconstruct the specimens on 
a computer. Then they use a 3-D 
printer to produce a model of what 
the organism looked like when it 
was alive. They’re also printing 

replicas of dinosaur bones to create 
working scale models to learn how 
the animals moved. 

The Smithsonian Institution has 
turned to the technology to make 
copies of artifacts to display in 
its museums (see Replicating an 
Artwork, right). It recently printed 
a plastic 3-D replica of the life-size 
statue of President Thomas Jefferson 

that stands at his Virginia home of 
Monticello. To make it look identical 
to the original, the plastic model was 
painted bronze. It’s now part of an 
exhibit on slavery at the National 
Museum of African American History 
and Culture in Washington, D.C. 

NASA thinks 3-D printing could 
even have applications in space. The 
U.S. space agency is developing 3-D 
printers that astronauts could take 
along on space missions to other 
planets and beyond. The astronauts 
could use the machines to make 
tools they might never have even 
imagined they’d need. 

PrintinG’s Future
The printers are even 

making their way into 
schools and homes—in 
big numbers. “More 
low-end 3-D printers have 
been bought in the last 

one or two years than commercial 
[3-D] printers sold over the last 25,” 
says Hod Lipson, an engineer at 
Cornell University in New York and 
co-author of the book Fabricated: 
The New World of 3D Printing.

“The technology is really easy 

to play around with, which is why 
people find 3-D printers intriguing,” 
says Lipson. 

Being adaptable, simple, and fun 
to use has made the devices a hit in 
schools, allowing students in science 
and art classes to print creations 

of their own design. “The printers 
are not only empowering people to 
design and make their own things, 
but also engaging the next generation 
of engineers,” says Lipson.

He thinks that someday everyone 
will own a 3-D printer—and that 
they’ll be more than just interesting 
devices to tinker with. As the 
technology improves, the machines 
could completely change the way we 
get the things we want. Who needs 
stores when you can print a tooth-
brush or spatula from a machine on 
your kitchen counter? 

Eventually, 3-D printers could be 
able to make complex devices in 
addition to simple objects. That’s the 
goal Lipson is working toward.

“We’re trying to print a robot 
that will walk out of the printer—
batteries included,” says Lipson. 
“That’s really the future: printing 
complete working systems. So if 
you need a new remote control, for 
example, you will be able to just 
download and print.”  9

—Cody Crane
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core question
Come up with three uses for 3-D 
printers. Look at the examples in 
the article for inspiration. 

replicating an artwork

1   after scanning a statue of 
thomas Jefferson, a replica 

was 3-d printed in four parts.
2   the plastic model was  

pieced together. then it was 
painted bronze.

3   the finished statue is now at 
the national Museum of african 

american History and culture.

who uses 3-d printing?

doctors: a woman had this 
3-d-printed jaw implanted last 
year—the first in the world.

filmmakers: 
to create the many 
facial expressions 
of the title character 
in the stop-motion 
movie ParaNorman, 
animators used 
dozens of 3-d 
printed faces.

musicians: this 
electric guitar, modeled 
on a les Paul, was made 
using a 3-d printer.

toymakers: the 
design for this toy helicopter 
was uploaded to MakerBot’s 
thingiverse website for 
anyone to download and print.

paleontologists: 
scientists have printed 3-d 
plastic replicas of dinosaur 
bones so they can study 
them and create models 
to learn how the animals 
moved, without damaging 
the original fossils.

3-d Printed 
rePlica fossil


