Chapter 1, Concepts Every 3D Printing Designer Needs to Know

These overhanging
layers will need
support material to
print correctly.

2" cube =
8 cubic inches

1" cube =
1 cubic inch




Chapter 2, Setting Up SketchUp for 3D Printing

Bl SketchUpMake

Licensing Statfis: Non Commercial
' ProEvaluation Time Remaining: 7.48 Hours
Default Temiplate: / 3D Printing - Milimeters
» Learn
» License
v Template
Template Selection: ®

@ This template is for Makers.

This template is for Makers.

Nl 00, e vion iy

Tool Operation
Modifier Keys

btract an entity f

@  Select objects. Shift to extend select. Drag mouse to select multiple. | | .




| 30 Printing Style

Default face colors, Profile @
edges. Bright blue sky and
dark gray background.

¥ Enable transparency

Transparency quality: IFaster 'l

3D Printer
Build Volume

This is a Dynamic Component

You can use this component to visualze the
build volume for your preferred desktop 3D
printer. Just pick a make and model from
the list below and click Apphy.

Choose a 30 Printer |Printrbot Jr.

width [5.9"

Depth |5.9'
Height |5-9'

Apply |




File Edt View Camens Drw Tesh Window Help

BPE1350/5¢(#8 900 00RS BBo8E

Entity Info
Compaonents
Materials

Soften Edges

(O ® @ 1@ wore the camera to the top view of the model, e

This Extension will have the ability to access the filesystem on your
i computer. Do not grant access to this lightly: be sure you trust the
author,

Do you want to install this Extension?
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Chapter 3, From 2D Drawing to 3D Model
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Ird Use texture image

|SeahorseHookpng ﬁ.
nlﬁ'ﬁ?flﬁ }' [ Colorize
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Opacity

100.00mm




Make a copy. then
Push-Pull up into 3D



?0" overhang 90° overhang with
= BAD Supports = GOOoD

overhang > —
60° = BAD, 45° overhang
likely to fail will nearly

always work



Chapter 4, Understanding Model Resolution




Strong & Flexible Plastics H

Material Overview Design Guidelines

Min Wall Supported: 0.7mm

Min Wall Free: 0.7mm

Min Wire Supported: 0.8mm (Unpolished) - 0.9mm (Polished & Dyed)
Min Wire Free: 1.0mm

Min Embossed Detail: 0. 2mm (0 5mm is recommended for readable text)

Min Engraved Detail: 0.2mm (0.5mm is recommended for readable text)

Screencap courtesy of www.shapeways.com

| ' 1. Dummy group creates
] vertical surface
to draw on

2.Layout
guidelines

3.Snap arcs to
intersection
... points.



Reference line
to assistin
scaling model

/<‘30.0C[0mm

Profile -

/ j _;

Use OFFSE
tool to create
inner edggs

Path:
24-sided
circle

Path:
96-sided
circle




A lsgar cucle Resds mare Tacals 1o appear smaath.

Result after "FOLLOW ME"

,,,,,,
hid

(Hidden geometry ON) =Y



Guideline
at 45°
from
vertical

Handlé path
drawn with

Bezier extension
‘—-_.__\“‘
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Ready to print!




Chapter 5, Using Existing Models

THE COMPONENTS BROWSER

Toggles second window

Clicking the Down Arrow
shows a list of collections

Opens a menu of
options including
creating or opening a
local collection

Clicking this "In Model"
button shows all
Components in the model

Listing of Components
available for you to use
(results change depending on
search results, In Model, etc.)
Drag and drop Components
into your model.

Search the 3D
Warehouse online
for Sketchup models

3
*\ Drag this line up or

down to change the size
of your browser window

E.'J inﬂ‘m:n-m\f‘: P

Drag Components from the
top window to this window to
save them to a local
collection on your computer

T Model




Draw a selection
box from left to
right to capture
only the entities
inside the box.




Use the Move tool
to extend the
selected entities

1. Use the Offset
tool to create a
new face in the
center

2. Use the
Eraser tool to
clean up the
unwanted lines



]

Use
Push-Pull
tool to create
the hole
Use Rectangle
tool to create
" faces on top
— of the handle



Use Push-Pull
tool to create
the holes

Chapter 6, Designing a Phone Cradle

PLACEHOLDER
FOR PHOTO OF
PRINTED



Dummy box
to draw on

Draw profiles on
the vertical face of
dummy box

Pull profiles
into 3D. Make a group.
checking that it's solid.




Add the wing by
drawing its profile
on the existing
surface and
pulling into 3D

Add text
using the
3D Text tool



\\\ ‘\' Copy. then
\\\ | : Scale -1 to make

a mirrored copy.
Do 3D Text separately.

.4
\‘\_\ Run Outer Shell to
combine everything



Create a shape
to help cut out a
slot for the
charging cord

Entity Info
Erase

Hide

Select
Area
Make Component
Make Group
esearos s ]

Flip Along
Convert to Polygon
Explode Curve
Soften/Smooth Edges
Zoom Extents



Notice the newly
created edges

Delete the
excess ;
geometry,
including J\
faces and |
edges. |




After erasing the
excess geometry.
you're left with

a neat slot.

Orient the
faces and
you're done.

TAKEOFF!!



Increased height

Increased width

Made the
wing bigger

Push-pulled base
down to increase
overall height




Copy and scale the
sphere for the upper
portion of the cloud

Copy and scale
the half-sphere to
create a flat base.
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Chapter 7, Importing Terrain and Printing in Color
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IEnter an address or intersection... Search I Select Region |
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Terrain toggled ON.
but has no thickness

Skirt added.
Terrain is now
solid and printable.




/—’ Bottom of model

1. Solid;ﬁ\odel 2. Delete bottom 3. JointPushPull to
| face create thickness

Image texture

— Solid colors 4

A section cut shows the interior of the model



Kilgdl=! 4573 07 01TerrainModel ==
Home Share View v ﬂ

@ v o« Cha. » 457307 01Term... v & Search 4573_07_01TerrainModel 0

"5l Recent places

r Favorites ~ - Google_Earth_Snapshot
PG File
B Desktop 18.5 KB
. TerrainModel
7 Dropbox a DAE Fie
. Google Drive 56.0 KB
i Downloads
i TerrainModel

f@ SkyDrive :

1% This PC Save the .DAE & .JPG
;De"‘mp files into a .ZIP file.
| Documents
i Downloads N

3 items

Chapter 8, Modeling Architecture for 3D Printing
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Layers

1. Group the model
2. Add a layer

3. Set the group to the
new layer in the Entity
Info window

4. Use the ‘Visible' column

in the Layers window
to hide and show the

group

MName | Visible | Color
& Layerd | ]
(@10 - orginal

[ Hidden [V Cast Shadows
[~ Locked [V Receive Shadows




Place the corner of the new
group exactly on the corner
| of the orginal model

Scale along one axis at a
time using the center grip

Use inferencing to precisely scale the group



3 mm thick
group for
new walls




Guidelines.intersect %

orginal window corners

and are used to draw windows with
the’ Rectangle tool on the new walls

Copy this group to
e make the window grills



Minimum wall
thickness
of 1.5 mm

Draw the roof profile.
Leave a clearance
gap on each side

so the separate
roof has room
to slide on
easily.



Add permanent tabs
to keep the roofin |
place on the
final model

Add temporary feet for
stability while printing

Rotate the interior walls
and loft to minimize
overhangs for printing









2 mm clearance

This section cut shows clearance added between the
roof and walls to keep them separate while printing.







