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OPICS WE WILL BE COVERING TODAY

* THE FIT FABLAB’S 3D PRINTING SERVICES
* 3D PRINTING POLICIES AND PROCEDURES AT THE FABLAB

* COMMON 3D MODELING PITFALLS



What is 3D Printing?




Some of the different types of rapid prototyping processes:

* FDM (Fused Deposition Modeling)
e SLS (Selective Laser Sintering)

* Powder/Binder-based Printing

* SLA (Stereolithography)






-1 FABLAE = 3D Printing at the FabLab

* Full-service 3D Printing

e ONE WEEK turnaround time
for all jobs (NO RUSH SERVICE)

* PRICE: S7 per Cubic Inch

* Special considerations for
projects and exhibitions




— Our 3D Printer

Offers reliable FDM printing

8” x 8” x 6” Bed Size

.254mm/.010” Layer Thickness

Build Material: ABS Plastic

Colors (monochromatic): White, Black, Blue, Red

Generates its own soluble support material




— Our 3D Printer




— Policies and Procedures
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— Cost of a 3D Print

* S7 PER CUBIC INCH OF MODEL AND SUPPORT MATERIAL

Help
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General Orientation Pack Printer Status Printer Services

STL Sze (inches)  X: 1.3







-1 FABLAE — Automatic Support Generation

* The uPrint’s automatic support
generation allows for stable 3D
printing of models with complex
geometric designs, such as:

* Overhangs
* Intricate holes and cutouts
* Interlocking and/or moving parts













B
M A
A ...__.__.__

)

W)

\

W

d.,_._.____. _l_ |




-1 FABLAE — Getting Started with 3D Printing

* Types of design software
* 3D classes at FIT
* Online 3D repositories

* Web-based apps
* Acceptable file formats




— Differences in 3D Software

e History Based Software

* Non-History Based Software
e Digital Sculpting Software

* Parametric Software

* Non-Parametric Software

* NURBS Modeling

* Polygon Modeling




— Suggested 3D Software Workflow

CAD Digital Sculpture Animation/CGlI Free Models
AutoCAD zBrush Maya Google Sketchup
SolidWorks Mudbox 3ds Max thingiverse.com

Rhino Sculptris (free) Blender (free) grabcad.com

Netfabb

- File conversion
- Cleaning

- Scaling

- Orientation

Catalyst

- Generates supports
- Calculates SMART fill
- Sends to printer

Stratésys uPrint SE Plus




CAD Digital Sculpture Animation/CGI Free Models
AutoCAD zBrush Maya Google Sketchup
SolidWorks Mudbox 3ds Max thingiverse.com

Rhino Sculptris (free) Blender (free) grabcad.com

1

Netfabb

- File conversion
- Cleaning

- Scaling

- Orientation

l

Catalyst

- Generates supports
- Calculates SMART fill
- Sends to printer

Stratasys uPrint SE Plus




— Software in PrintFX/Library Labs

*Solidworks

* Google SketchUp

* Adobe CC Suite

* Autodesk AutoCAD

* Autodesk 3ds Max

* Netfabb Basic (PrintFX only)



— 3D/CAD Classes at FIT

* CG 212 - Introduction to 3D Computer Modeling

* JD 138 - Introduction to CAD for Jewelry Design

* CTD 429 - Introduction to Rhino for the CAD Novice
e CTD 371 - SketchUp Pro

* CTD 375 - SketchUp for 3D Printing

* CTD 225 - Photoshop for 3D Printing




lynda.com’

= Browse the library §| O,

3D + Animation
~ Audio + Music

Business

CAD

Design

Developer

Education + Elearning
T

Marketing
Photography

Video

— 3D/CAD Tutorials on Lynda.com

Course topics

Character Animation
Game Design
Materials

Modeling

Particles + Dynamics
Product Design
Rendering

Textures

Visual Effects

View all

Become a member

3D + Animation software

3ds Max
After Effects
Blender
CINEMA 4D
Flash Professional
Maya
Mudbox
Photoshop
Unity
ZBrush
View all

Business v Academic v Government

Reactivate Log in

3D + Animation resources

Articles from our experts
Playlist Center



— 3D/CAD Tutorials on Lynda.com

|YndCl Com Become a member Business v Academic ~ Government -

= Browse the library | Q #ind courses, authors, and more Reactivate Log in

3D + Animation
Audio + Music

Course topics CAD software CAD resources

3D Printing Alias Articles from our experts
Business Architecture AutoCAD Playlist Center
CAD BIM Inventor

Design CNC + CAM MODO
Developer Interior Design Revit Architecture

: : Modelin Rhino
Education + Elearning S _
Product Design SketchUp

I Prototyping SolidWorks
Marketing Rendering V-Ray
Photography Structural View all

Video View all




— 3D/CAD Tutorials on Lynda.com

|ynd0 .CoMm Become a member Business Academic Government

= Browse the library

Reactivate Login
All subjects » 3D Printing

3D Printing

Try our 3D Printing tutorials — every online course includes free video tutorials. Become a member to keep learning, with unlimited access to every -
get started

course in our library.

Skill level

Beginner (6)
Intermediate (10)
Advanced (5)
Appropriate for all (5)

Software
Autodesk (5)
Makerbot (2)
123D Catch (1)
Adobe (1)
AutoCAD (1)
Maya (1)
Meshmixer (1)
» Show more

Author

Kacie Hultgren (6)
Ryan Kittleson (3)
Gabriel Corbett (1)
Michael Hathorn (1)

More options

11 3D Printing courses - 266 video tutorials

Mike Hathorn: 3D Printing in the Classroom with Michael Hathorn

Find out how teacher Mike Hathorn is helping students transform from tech consumers to tech
creators with a curriculum based on 3D modeling and printing.

10m 18s Appropriate forall 33 Viewers: 818

3D Printing a Scale Model with AutoCAD with Kacie Hultgren

Transform your 2D architectural drawings into three-dimensional models optimized for 3D printing,
with AutoCAD.

thi17m [ intermediate [E3 Viewers: 738

3D Scanning with a Camera with Kacie Huligren

Learn to scan a 3D object with your smartphone or camera and the free 123D Catch app from
Autodesk.

53m53s |l Beginner E§  Viewers

3D Scanning a Person with Kacie Hultgren




— Adobe Software for 3D Printing

lynda.com’

= Browse the library [} <

3D Printing with Photoshop with Ryan Kittleson

In playlist v & Exercise files @ Share Take a tour Use classic layout

llustration by Richard Downs

3D Printing
with Photoshop

L4

with Ryan Kittleson -
-
-

Search Course details Transcript My notes | Beta

Collapse all Welcome

v Introduction

Hi, I'm Ryan Kittleson, and I'd like to welcome you to 3D Printing and

Photoshop. In this course, I'll show you how to use Photoshop's 3D tools to

Using the exercise files s create models and then get them printed. It's really great that Adobe has put

these features into Photoshop, making 3D printing more accessible to more

people. First, I'm going to talk about getting 3D models to work with, either by

© 1995-2014 lynda.com, Inc. = Follow Aboutus Press Careers = Products = Support Site feedback

Welcome

What you should know before watching
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-1 FABLAE — Adobe Software for 3D Printing
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— 3D Repositories

* Google Warehouse

* GrabCAD.com

* FlyingArchitecture.com
* Thingiverse.com

GRAB

Google 3D warehouse

3D Building Collections

Museum

Featured Collections

Super Modelers Rock Structures of intic Wall
the World Bunkers

Popular Models

‘ Models

Search

Golden Age of Rail

Google

building maker

Building Maker 3D

Google Earth

More »

2 +| Search with Goog

Signin ¥

Advanced Search Q Organize

) Upload

Spotlight on 3D modelers
See modelers from around the

globe.

Tell your story

Google Earth modeler profiles

Experience your 3D world

s
4

Building Maker

Create 3D buildings
with Building Maker
Use Street View
images

Google SketchUp
Free 3D modeling
software

Google 3D Warehouse
FAQ




Jpload to Thingeverse

— Web-based Apps

Cookie Ca @9

Build your own cookie cutter in unde nute
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fabricate my corner

Autodesk* »
1 2 3 D oDe gallery

Make awesome stuff.

Flat is boring. Capture your world in 3D with
free Autodesk 123D apps.

123D Make

123D Catch 123D Sculpt

Transform 3D models into a
pattern for assembling real
artful creations.

Shape and paint digital clay
into amazing 3D sculptures
on your iPad.

Automatically convert
ordinary photos into
extraordinary 3D models.

Design stuff you really want
to make, send it straight to a
3D printer.

Leam about 123D Learn about 123D Catch Leamn about 123D Sculpt Learn about 123D Make

@L00
OOO0
O6CO0
S50O00
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When you're ready to decorate your shape,
chick “2" to stant adding pass.

Click and drag your creation to spin it around
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— Common 3D Modeling Pitfalls

* Unsealed Edges

* Flipped Normals

* Unnecessary Debris

* Improper Wall Thickness
* Loss of Object Scale



I FABLAE — Simple Geometry Model




— Complex Geometry Model

netfabb Basic 5.2 - pfx_logo_feet_clean.fabbproject

‘a® 00060680 SDOEQ [TL 2 yRLBG R @ =y

rotate/move. move and rotate the selected parts by the mouse and the cursor keys.
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— Unsealed vs Watertig
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-1 FABLAE — Missing Faces




-1 FABLAE — Normals vs Flipped Faces

% Untitled - SketchUp Make [EVAL]
File Edit View Camera Draw Tools Window Help

WNgr/s/7E@0@0C &40 2B ¢ 2K EOBD

stat ) © 1@ select objects. Shift to extend select. Drag mouse to select multiple. | Measurements




-1 FABLAE — Normals vs Flipped Faces
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-1 FABLAE — Normals vs Flipped Faces

B Untitied - Rhinocercs (Educationsl Lab Licence) - [Perspective]

file Edt View Curve Surface Sobd Mesh Dimension Transform Tools Analyze Render Bongo Flamingo nXt  Help
Pross Enter whe 015
Press Enter whea done S8 YReverse o

s OV ERo ¥ |
DEEE&TXDI~N+L

CPlane 201435

Sesp Oftho Planse Osnap  Record History



Inversed

Faces



%1

File s
Command:

NEeEHS T XD ~rMP 0 0H=ae =@ ABOO0R Yeh,

fully written as C:\Users\Administrator\Documents\test.stl

Perspective

CPlane

z0.000 W Default Snap Ortho Planar Osnap Record History




— Wall Thickness




-1 FABLAE — Loss of Object Scale
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Size (inches) X: 475 Y: 4.75 Z: 5.40



— Working with Object Scale

* The uPrint Plus SE has a
bed size of 8” x 8” x 6”

* Files submitted to 3D
print in the Fablab
must fit within this area




— Working With Bed Size Limitations




— Working With Bed Size Limitations

. D
@ left_D (100%)
® lefi_B (repaired) (10000
Fight_D Giverted) (100%)
ight_C (inverted) (100
ght_B (inverted) (

left_sleave_fromt (100%)
® right_sleeve_back (inver
right_sleeve_front (inverted) (10
® left A1 (100%)
left_A_2 (100%
_A_L (irverted) (100%)
® @ right_A_2 lirwerted) (100%)
B stices

B stices

* Pallaiid




— Working With Bed Size Limitations

Yy




-1 FABLAE — Working With Bed Size Limitations




— Working With Bed Size Limitations

CROWD FABRICATION

FOR THE FIRST PROTOTYPE WE ASKED THE HELP OF A 3D PRINTING HUB TO CREATE
THE WORLDS FIRST CROWD FABRICATED CHAIR. THE FIRST CHAIR IS GENERATED
OUT OF A SINGLE SHEET FRACTIONATED IN 202 3D JIGSAW PUZZLE PARTS.




— Working With Bed Size Limitations




— Working With Bed Size Limitations



— STL Repair in Netfabb Basic

netfabb Basic 5.2 - bad2.fabbproject

000860 040 [deh 440dd8 444 +a'=v
)- ;BT:S bad2 (100%)
Part Repair

g
g
£

Actions | Repairscripts | View |

Statistics
Edges: 53383 | Borderedges: 752
Triangles: 35338 invalid orientatior 1749
Shells: 30 Holes: a7
| 3 (M auto-update
Visualization
[V Highlight holes [V Triangle mesh
Show edges fror
w edges from »

(V] Show degenerated faces

Surface selection
Selection tolerance

—
‘ Automatic repair Apply repair

Select triangles Press Shift to add / remove triangles to /from the current selection









— FablLab Policies and Procedures

netfabb Basic 5.2 - bad2.fabbproject

4B [HO00008T 040 [deh 440848 444 +a=v

e FablLab staff will make an ~
attempt to repair basic |
errors your files

* Files with complex errors
will be returned to the
student for repair

* We highly recommend
students prep and repair
their files in Netfabb prior
to submitting a 3D print




— Failed 3D Prints
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Industries

INng in Various

FIT FABLAB — 3D Print
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-1 FABLAE = 3D Printing in Various Industries




-1 FABLAE = 3D Printing in Various Industries




— 3D Printing In Various Industries









-1 FABLAE = 3D Printing in Various Industries




— 3D Printing in Various Industries
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— 3D Printing In Various Industries



— 3D Printing In Various Industries
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— 3D Printing In Various Industries




-1 FABLAE = 3D Printing in Various Industries




— 3D Printing In Various Industries




Industries

— 3D Printing in Various




— 3D Printing in Various Industries




-1 FABLAE = 3D Printing in Various Industries




— 3D Printing In Various Industries




&

FabLab/PrintFX
Pomerantz Center, room D529A

Regular Hours:
Mon-Thurs: 9am-7pm, Fri: 9am-6:30pm

Phone: (212) 217-5470
Web: www.fitnyc.edu/printfx



