Tinkercad Basics
View Controls:
Dragging the cube around
lets you move
your view of
the object.
The buttons
on the left
side adjust
your views.

Workplane: The “�oor” of your 3D
model area. You’ll build your
objects on it.

Shape Tools: These tools allow
you to group, ungroup, align, and
mirror your shapes.

Import and Export: These options
let you bring a 3D model in to
work on, or send it out to the
printer.

Edit Grid: Lets you adjusts the model’s
units from millimeters to inches.
Snap Grid: Alters your snap points
when moving objects for more precise
placement.

Shapes:
Your available
shape options
are in the box
on the right.
The spot that says
“Basic Shapes” is a
drop down for even
more shape options.
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Left click:
Click and drag to
select multiple
shapes.
Clicking and
dragging on an
object will move
the object.

Scroll wheel:
Zooms in and out by
scrolling. Clicking the
wheel and dragging
will pan around the
view.
Right click:
Rotates the
display by
clicking and
dragging.

Terminology
Fused �lament fabrication (FFF) – This is the process
that our 3D printers use to create objects. This uses a
plastic �lament which moves through a heated extruder
and is deposited onto the work layer by layer to grow
the work.
PLA – A plastic known as polylactic acid or polylactide
that is a biodegradable, thermoplastic polyester. One
of the most common and popular plastics used in 3D
printing.
Layer height – This is the thickness of each printed layer
of �lament. The lower the number the more detailed the
print will be, but also the longer it will take to print.
.STL – A common �le type used in 3D printers.

Keyboard Shortcuts:
W: Places a workplane.
R: Adds a ruler
F: Fits the selected object within view.
CTRL+C: Copy objects
CTRL+V: Paste objects
CTRL+Z: Undo
CTRL+SHIFT+Z: Redo
CTRL+G: Group objects
CTRL+SHIFT+G: Ungroup objects
CTRL+D: Duplicate objects
CTRL+A: Select all objects
Backspace: Delete an object
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Slicer – A piece of software that takes a 3D model and
converts it to a code the printer can understand.
G-code – This is the code the printer uses to print a
model. It contains instructions for how the printer moves
in all three directions and when to print.
Computer Aided Design (CAD) – Software used to
design products. Can be used to create both 2D
drawings and 3D objects.
Axis – A �xed point that an object can
be measured against. There are three
axes we use with 3D shapes, the X, Y,
and Z axis. Objects rotate around
these axes and are referenced in
relation to them.

Parts of a 3D Printer

Our 3D printers are made by Prusa Research
in the Czech Republic. They are both model
MK3S. They are based on the RepRap
philosophy which allows for repair and
replacement of parts. If you see an orange
part on our printer, it was 3D printed along
with some of the black parts too.
Filament: This is the coiled plastic that
your design is created from. Our �lament
is PLA, though there are other kinds of
�lament available on the market.

Extruder: This is where the �lament
enters and is heated up to melting
point. From here, the printer extrudes
the �lament on tot he print bed to
create your model layer by layer.

Print Bed: This is the bed of the
printer where your model sits as
its being printed.

Screen: The screen displays information
related to your print such as remaining
time, temperature settings, and other
information during calibration.
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Sizing points: The dots on
the corners of your object
allow you to change its size.
Black dots let you move in
one direction, white dots let
you move in two directions at
once. The lone white dot at
the top of the objects adjusts
the height.
Arrow: The arrow lets you
move your object vertically.
Otherwise you can only move
it along the workplane.

Align: Highlight multiple objects and
select align in order to accurately and
easily line objects up along a common
edge or center line.
To do this, click on one of the black dots
around the edge. If a dot is gray, they’re
already aligned.

Solid/Hole: A solid object is
printable, a hole will cut out
that shape from a solid if
grouped together. A hole on
its own will never print.

Parameters: Each shape may have some
additional parameters that let you edit
the object further. Sometimes it is just for
sizing, others will manipulate the look of
the shape. Not every shape has
parameters to edit.

Group: Takes more than one object
and combines them together into one.
If using a shape and a hole, the hole
will be cut out of the shape.
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The grid
comes in
millimeters by
default but
can be
changed to
inches if you
like.
To match out printer’s bed size, you can set your grid
to be 9.84” x 8.27” (250 mm x 210mm).
This is only needed if you’re designing something large
to ensure it will �t on the print bed.

When exporting,
be sure to use an
.stl for your �le.
This is the best
way to guarantee
compatibility with
our 3D printer.
Other printers
may use other
formats.
If you have
multiple objects,
make sure you
select “Everything
in the design” to
ensure you export
everything.

Our default printer
settings are 0.2 mm layer
height, and a 15% in�ll.
Here’s an example of
how settings can change
your print time.

Here we put our print
settings at 0.3mm (the
biggest we can do). The
time to print is 34
minutes.
This time we made it
0.05mm (the smallest)
and �lled it 100% full. It
brings the print time to
just under 9 hours.
Support material is
used to ensure that
an object that isn’t
connected to the print
bed will print
correctly. This is
designed to easily
break off once the
printing is complete.
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Ready to Print Models
Thingiverse.com is one of
the biggest repositories
for 3D models that are
ready to print. This is the
�rst place I check when
looking for a 3D model.

PrusaPrinters.org is the
site created by our printer
manufacturer to allow
Prusa users to share
models with more detailed
printing settings.

Cults3D.com has some
very high quality models,
though many of them
require payment for them.
That said, there are a lot
that are available for
free as well.
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Submitting Your Project
To submit your project to the Maker Annex for printing,
you’ll visit bit.ly/makerannex and click the Project
Submission link in the menu. Fill out the form and attach
your .stl �le to submit. Our default printer settings are
0.2mm with 15% in�ll. If you want those changed, be
sure to adapt the settings when you submit. You can say
whether you want supports or not, but we will add
support structures if we deem it necessary for printing.
There is a notes �eld in case you have any other
information for us about your project. Also include your
library card number, and where you want to pick up
your print when it’s done. You can pick it up at the
Maker Annex, or any of our other DCDL branches. We
will not ship it to a CLC library for pickup.
Once we have your �le, we’ll respond back with the
estimated cost to print. The price for a 3D print is
$0.05 per gram. We will weigh your project once it’s
completed for a �nal cost which may or may not
�uctuate from the estimated cost by a small amount.
Support structures are also included in the price of your
project and will be left in place for you to remove.
Once your print is completed, we’ll send it to your
preferred branch for pick up and email you to let you
know it’s ready to pick up. If you do not have an email
address, you can stop in during open lab hours at the
Maker Annex and drop off your �le in person, leaving
your phone number as a contact method.
Note: The maximum length of time for a print on our
printer is 4 hours. If your submitted print takes longer
than 4 hours, we’ll adjust the settings down until it
�ts in that time frame. If you accept our changes, we
will move forward with the printing.

