3D Printing Learning Materials for Students with Low Vision
By: Sommor Thornton and Maddie Goswick


Popular 3D Printing Software: 
Design
· TinkerCad, Blender, Fusion
Slicers
· Cura, Pursa
Steps to Printing a 3D Model

1. Design or download your model (STL file). 
2. Open your slicer and “slice the print.” This will give you a gcode file. 
3. Add the gcode file to your memory card. 
4. Put the memory card in the printer, and heat up. 
5. For PLA Filament, I have the nozzle at 200℃ and the hotbed at 60℃. 
6. After the printer is heated up, start your print! 
7. Note: Purge lines and skirt will print first (Depending on settings)
Tips When 3D Printing
· Increase the temperature for smaller prints to help them stick to the hotbed. 
· Adding a brim, raft, or skirt to the print can also help a smaller print stick to the bed.
· Any oil, dust, etc. on the hotbed can cause prints to come unstuck… 
· Clean bed with dawn and hot, hot water once a week (helps prints stick)
· Wipe down the hotbed with rubbing alcohol and a cotton ball after each print (helps print stick)
· Save your failed prints and other filament scraps to melt down in the oven into silicone molds to make other manipulatives 
· Use acrylic paint markers and Mod Podge sealer to add color and protection to your prints 


Places to get 3D Models 
· Paths to Literacy General Link 
· Round Table 3D Printing Link
· TacTiles 3D Printing for VI: 
· O&M Crossings
· School Yard
· Shape Tower Game 
· Thingiverse 3D Designs for Physical Objects
· Braille and Large Print Services 3D
· Braille and Print Blocks
· 3D Printing Braille 

· Perkins School for the Blind
· 3 D printing
· Printing models
· 3D Models Donated 

· 3D Models Databases (collections of all types of 3D models)
· You Magazine
· Thingiverse
· Yeggi
· Printables 
· Cults3d 
· My mini factory
· Pinshape 
· Assistive Writing/Drawing Guide
· model 753450 
· Models of the Eyes
· model 381790 
· Thing:2833672 
· Thing:3117478 
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“Tip 1 You can also fype
spacific dimensions in the
dimension boxes

“Tip 2: Hold down Shift

Scale

constrain your shape's
proporfions

Resize your shapes in all 3 axes by using the shape handles and

dimension boxes.

— —
Click and drag the black Click and drag the white Click and drag the fop white
handles fo resize in a single corner handles fo resize in 2 handle to resize verfically
direction directions at once
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“Tip T: You can also type
specific distances fo
move i the dimension
boxes

“Tip 2: The axes of
movement wil always
follow your workplane.
Placing your workplane
on adifferent face will
change the axes of
movement

ove + Rotate Ao
o
Transform the position of your shapes in the workspace by using the
move and rotate tools.

—
Click and drag shapes fo Drag the black arrow fo Drag the curved arrow fo
move them along the move shapes vertically rofate shapes. When
workplane in 2 axes. Hold rofating, hover over the
down Shift whilst dragging inner circle fo snap fo

fo constrain fo a single axis common increments

Tinkercad Tools // wwwweareprintiab.com
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Navigate

“Tip 1:To see the
‘workspace with an
orthographic (flaf) view,
click the orthographic
button on the laft side of
the scraen under the view
cube

“Tip 2:You can click on
the faces, edges and
corners of the view cube.
o navigate fo specific

Navigate around the Tinkercad workspace by using the orbit, pan

and zoom fools.

L LL L] i

Orbit around the workspace
by right-clicking and
dragging. Alternatively,
left-click and drag the view
cube

Pan across the workspace Zoom in and out by scrolling

by holding down your Your mouse wheel.

mouse wheel and dragging Alternatively, click the + and

across - buttons under the view
cube

Tinkercad Tools // wwwaweareprintiab.com
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“Tip 1: As you drag your
shapa into the
workspacs, use the.
orange oufline fo guide
Youin aceurate
placement

“Tip 2: Once placed,
chock out the shapa’s
Pop-up menu, whera you

Place i

transparency and ofher

bt
Select predefined shapes and place them info the Tinkercad
workspace.
gy |
i . |
e ®©® F

Shapes will always be Browse through the shapes Left-click and drag your
placed onto the workplane. panel and select a shape. chosen shape info the
Ensure your workplane is Use the dropdown fo workspace and release at
set where you want shapes. navigate through the position you want it fo
fo be placed, whether this categories be placed
be on the default ground or
another face

Tinkercad Tools // wwwaweareprintiab.com
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Mirror

Use the mirror fool fo flip objects in the X, Y and Z

directions.

Select a shape (or multiple
shapes) that requires
mirroring. If you want fo
keep the original shape as
well, ensure you duplicate it
first

Click the mirror button or
use the keyboard shortcut
Mo activate the tool

“Tip 1: The mirror fool can
be used on mulfiple
shapes or grouped
shapes. It can come in
handy and save you fime
when designing
symmetrical models

/A

Select the flip direction
required to complete the
mirror. An orange outline
will appear as you hover
over the arrows fo guide you

Tinkercad Tools // wwwweareprintlab.com
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“Tip 1: Use the align fools
o help you accurately

Hole el

grouping them (see align

poster)
Create holes/cutouts by grouping solid shapes with
hole shapes.

A~ Box LY

—o

Prepare your hole shapes Move your hole shapes so Group the shapes fogether
(the shape you want fo cut they infersact a chosen solid fo create the hole. Ungroup.
out of another shape). Any shape them at any point fo return
regular shape can be them to their original
turned info a hole by separated state

clicking the Hole button in

the shape pop-up menu Tinkercad Tools // wwwaweareprintiab.com
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“Tip 1: Grouped objects
can be ungrouped at any.

Group

object and click the
Ungroup button

Use the group fool fo merge 2 or more shapes info a

single object.

— a
Select your shapes, Click the group icon or use The shapes will now be
ensuring they are the keyboard shortcut grouped into a single object
connected e+ G

Tinkercad Tools // wwwaweareprintiab.com
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Duplicate

Create instant copies of objects or make creative

patterns with the duplicate fool.
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Select a shape (or multiple
shapes) and click the
Duplicate button or press
Cirl + D on your keyboard
This will create an exact
copy of it directly on fop of
the original

If you want fo create
pattern, move and edit the
duplicated shape whilst it is
still selected. Then click
Duplicate again o create
another copy with the same
moves/edits applied

“Tip 1: In addition fo
remembering positions
and rofations, the.
duplicate tool remembers
scalo odis. Try
‘experimenting with this fo
create fascinating
patterns

Confinue clicking Duplicate
until you have the desired
number of copies

Tinkercad Tools // wwwweareprintlab.com
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Align

Use the align tool fo line up multiple shapes in the

Tinkercad workspace.

“Tip 1: When 9, you
may want fo keep one of
your shapes in the same
place and align the
others around it. To do.
this, activate the lign
tool and then click on the
shape you want fo keep in
position. Finally,click the
relevant handle fo
complete the alignment

.
(SN 7]
.
L w N
-
Select the shapes that Hover over the align Click the relevant handle to

require lining up and click
the Align button.
Alternatively, use the
keyboard shortcut L

handles to preview how
Your shopes will be lined up.
You can align them centrally
ortothe extents in ll 3 axes

complete the alignment

Tinkercad Tools // wwwweareprintlab.com
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Cruise e

temporary workplane of
acruised shape

“Tip 1: Change where
cruise handles are
located on a shape by
placing a new workplane

on the desired surface
Then with Cruise active,
click on the shape and

the handles will realign

“Tip 2: Press Shift when
cruising fo fip the cruised
surface. This works great
for making holes

Easily stack shapes onto surfaces by using the
‘magnetic’ cruise ool

Rather than placing new shopes Once placed, a temporary You can use the Cruise fool with
onfo the workplane, try placing workplane appears, which existing shapes by selecting them
them over another shape's allows you to move, rofate, and pressing the magnet icon or ‘C’
surface. You'l nofice it aligning or scale the shape on the on your keyboard. Then drag a
flush with the surface beneath it axis that you set it down handle fo cruise it o a new location

- allowing you fo easily stack

without placing a workplane first Tinkercad Tools // wwwweareprintlab.com




