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Softw
are for C

reating 3D
 D

igital M
odels

•	https://w
w

w
.tinkercad.com

: A
 w

eb-based, visual 3D
 rendering tool that 

com
es w

ith great starter tutorials. Level: G
reat for beginners.

•	https://w
w

w
.sketchup.com

: Level: G
reat for beginners.

•	http://w
w

w
.openscad.org: Free softw

are dow
nload containing a coding/

visual 3D
 rendering tool. Level: beginning to advanced, great for begin-

ners w
ho know

 how
 to code.

•	http://pixologic.com
/sculptris: G

reat for art and organic objects. Like 
w

orking w
ith m

odeling clay. G
reat for beginners.

•	http://w
w

w
.autodesk.com

/products/fusion-360/overview
: Free softw

are 
dow

nload for students and educators containing a visual 3D
 rendering 

tool. N
ote that A

utodesk has a w
ide range of 3D

 rendering products. 
Level: beginning to advanced.

•	http://w
w

w
.freecadw

eb.org: “FreeCA
D

 is a param
etric 3D

 m
odeler. Para-

m
etric m

odeling allow
s you to easily m

odify your design by going back 
into your m

odel history and changing its param
eters.” Level: interm

edi-
ate to advanced.

•	https://w
w

w
.blender.org: Level: Interm

ediate to advanced.
•	http://w

w
w

.solidw
orks.com

: Level: Interm
ediate to advanced.

•	https://w
w

w
.rhino3d.com

: Level: advanced.

Educational Resources
•	https://3dprint.com

. 3D
 Printing new

s and online discussion forum
.

•	http://3dprintingforbeginners.com
. 3D

 Printing 101 and blog.
•	https://w

w
w

.shapew
ays.com

/tutorials/getting-started. Includes a section 
on 3D

 D
esign &

 Printing for Kids.
•	http://w

w
w

.instructables.com
/id/H

ow
-to-G

et-Started-W
ith-3D

-Printing. 
O

nline tutorial uses Fusion 360.
•	https://opensource.com

/life/16/6/how
-get-started-3d-printing-blender.

•	http://w
w

w
.m

akeuseof.com
/tag/beginners-guide-3d-printing.

•	https://w
w

w
.tes.com

/teaching-resource/getting-started-w
ith-3d-printing-

for-teachers-11598345. D
ow

nloadable 59 page PD
F resource guide.

•	http://pdx3dprintteach.blogspot.com
. 3D

 Printing Teacher Resources.
•	http://w

w
w

.advis.org/C
ustom

ized/U
ploads/ByD

ate/2016/A
pril_2016/

A
pril_21st_2016/Falcone%

20-%
20G

ettingStartedw
ith3D

Printing74942.
pdf. Inform

ation on Tinkercad and Sketchup.
•	https://w

w
w

.lynda.com
/3D

-A
nim

ation-Prototyping-tutorials/U
p-Run-

ning-3D
-Printing/151814-2.htm

l. O
nline 3D

 Printing course.
•	https://all3dp.com

. 3D
 Printing new

s and stories.

3

H
ow

 does 3D
 Printing W

ork?
3D

 printing begins w
ith 

a 3D
 digital m

odel. A
 

com
m

on file form
at for 3D

 
digital m

odels intended 
for 3D

 printing is STL 
(STereoLithography, or 
Standard Triangle Lan-
guage, or Standard Tessel-
lation Language), although 
you m

ay also encounter 
other form

ats, such as O
BJ 

(W
avefront Technologies 

O
bject form

at) or 3M
F (3D

 
M

anufacturing Form
at).

The m
ost com

m
on 

3D
 printers use a heated 

nozzle that ejects m
olten 

filam
ent (plastic or other 

m
aterial), w

hich is depos-
ited in thin layers one on 
top of another to form

 the 
3D

 printed part. Either the 
nozzle, or the table, m

oves 
as the part is being printed.

Since 3D
 printing re-

quires building up m
any 

thin layers, the first step in 
3D

 printing is to run slicing 
softw

are. Slicing softw
are 

determ
ines how

 to break 
the 3D

 digital m
odel into 

thin slices that the printer 
is able to print. C

ura is an 
exam

ple of slicing softw
are.

In order to slice a 3D
 digital m

odel, the slicing softw
are needs inform

a-
tion about your printer (for exam

ple, w
hat is the size of your printer’s print 

bed, and how
 thick is each layer) and inform

ation about the m
aterial that 

you are going to use for the 3D
 print (for exam

ple, w
hat is the proper print-

ing tem
perature for that m

aterial). If the sam
e 3D

 digital m
odel is printed 

on a different printer, or w
ith different m

aterial, the output of the slicing 
softw

are w
ill be different.

C
lose-up of 3D

 printer show
ing the first few

 layers 
of a 3D

 print (Pexels, https://w
w

w
.pexels.com

/
photo/3d-3d-m

odel-3d-m
odel-3d-printing-459751) 

C
lose-up of nozzle ejecting m

olten plastic (1), de-
posited m

aterial form
ing 3D

 printed part (2), m
ov-

able table (3). (Based on draw
ing in D

. T. Pham
, 

S. S. D
im

ov, Rapid m
anufacturing, Springer-Verlag, 

2001, ISBN
 1-85233-360-X, https://com

m
ons.w

iki-
m

edia.org/w
iki/File:FD

M
_by_Zureks.png)
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W
hat do I need to know

 about 3D
 Scanning?

3D
 Scanning is the 

process of capturing a 3D
 

m
odel of a physical object, 

so that the m
odel can be 

3D
 printed (or used in other 

softw
are). There are several 

considerations involved in 
3D

 Scanning:
•	The price of 3D

 Scanners 
varies w

idely, depending 
upon features.

•	Supported M
aterials: N

ot 
all scanners can capture 
transparent or reflective 
objects, and m

ay have diffi
culty w

ith shadow
s or dark colors.

•	U
nlike taking a photograph, 3D

 Scanning takes tim
e, although som

e 3D
 

scanners are faster than others. People w
ould need to rem

ain m
otionless 

if they are to be successfully 3D
 scanned.

•	Scan A
ccuracy, Resolution, and Volum

e: A
ccurately scanning sm

all 
objects and capturing all desired detail (e.g. jew

elry) w
ould be diffi

cult 
for m

any 3D
 scanners. 3D

 scanning large objects (e.g. a car or a house) 
w

ould typically require a specialized 3D
 scanner.

•	C
olor C

apture: Som
e 3D

 scanners capture only object geom
etry, not 

color. O
ther 3D

 scanners are able to capture color.
•	Editing and Touch-U

p: 3D
 scans often require editing or touch-up in 

order to be useful. This m
ay involve rem

oving extraneous objects, such 
as the floor or table upon w

hich the scanned object is positioned.
•	O

utput Form
at: D

ifferent output form
ats are available, depending upon 

the application for the 3D
 scan. If you w

ant to 3D
 print the scanned 

object, ensure that the output of the scanner is suitable.
•	Portability: Som

e 3D
 Scanners are portable, but others are not. Even 

som
e portable 3D

 Scanners need to be connected to a com
puter w

hile 
they are scanning.

•	C
alibration and Setup: Som

e 3D
 Scanners require calibration or other 

setup, som
etim

es prior to each scan, w
hile other 3D

 Scanners offer auto-
m

atic calibration.
•	Training and Expertise: Som

e 3D
 Scanners require considerable training 

and expertise in order to achieve acceptable results.
3D

 scanning is com
plex, and even a $1000 scanner m

ay not reliably 
produce good results. For diffi

cult to scan objects, it m
ay be best to utilize 

a professional 3D
 scanning service bureau.

Jessy uses a 3D
 Scanner to create a 3D

 D
igital 

M
odel of Phil. Photograph courtesy of A

dam
 M

c-
G

ee, Portland 3D
 LLC

.

5

W
hat Features should I look for in a 3D

 Printer?
The follow

ing is an 
overview

 of the features to 
consider w

hen evaluating a 
3D

 printer. The selection of 
features w

ill obviously be 
m

ore lim
ited for an inex-

pensive entry-level printer 
than for m

ore expensive 
m

achines, but even begin-
ners should understand 
w

hich features are avail-
able or not available on the 
printer they choose.

N
ote that if you only oc-

casionally require som
e of 

the m
ore advanced fea-

tures, you can save m
oney by purchasing a printer w

ithout these features, 
and using a service bureau w

hen these advanced feature are required.
•	Price is an im

portant consideration, and obviously depends upon the 
features offered. Look for the best com

bination of features available 
w

ithin your budget.
•	Build Volum

e: O
ne of the first questions people often ask about a 3D

 
printer is “w

hat is the biggest object that I can print using this printer?” 
The largest build volum

es w
ill only be found in expensive 3D

 printers 
intended for industrial use. Larger objects (like the cow

 in the photo 
above) can be printed in m

ultiple pieces and fastened together.
•	Ease of U

se: A
nother question that is im

portant for a beginner is “how
 

easy is this printer to use?” Som
e printers are intended for beginners, 

have relatively few
 features, and are relatively easy to use. O

ther print-
ers have m

ore features, often requiring m
ore tinkering. Som

e printers are 
sold as kits, and require m

ore effort to get w
orking than a printer that is 

already assem
bled.

•	A
utom

atic Bed Leveling: M
any printers offer autom

atic bed leveling. 
O

ther printers require you to level the bed m
anually using adjustm

ent 
screw

s. If the bed is not level, print quality m
ay suffer, or the print m

ay 
fail entirely. A

utom
atic Bed Leveling is one of the features that contrib-

utes to ease of use.
•	Print Q

uality (Resolution): Inexpensive printers m
ay not be capable of 

producing a high level of detail. Som
e printers m

ay offer faster printing 
speeds that produce less detail, as w

ell as slow
er printing speeds that are 

capable of producing greater detail.

Lifesize 3D
 Printed (half) C

ow
 designed by Port-

land 3D
 Printing Lab m

em
ber M

azuir Ross. C
ow

 
consists of 99 separate pieces and required over 
700 hours to print on 14 different 3D

 printers.11 
year old Paul poses w

ith the cow
 to show

 its size. 
(https://3dprint.com

/63136/3d-printed-cow
-

portland)
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