Getting Started
With 3D Printing

3D Printing and
Thingiverse 3D Design Sharing




What is a 3D print?

e Additive manufacturing
e Material is layered

e Two common methods

o Most libraries use o
heat-extruded plastic filamep=—=

o Light-cured liquid resin | .
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What's the Use/

e 21st Century Career and Job Skills
e Industry Print-on-Demand
e Armed Forces and Space
e Healthcare applications
e Design, Engineering, and Architecture
e Home Maintenance and Repair
e Entrepreneurship
e Prototyping for manufacture I
e Jewelry models for casting
e Wearable Tech
e Inthelibrary
o Patron print on-demand
o 3D printing and modeling programming
o Print promotional items and programming “kits”

INSIDE 75 JPRINTING



https://inside3dprinting.com/news/marines-deployment-3d-print-nibbler-drone/43937/
https://inside3dprinting.com/news/
http://blog.stratasys.com/2017/09/25/how-3d-printing-will-revolutionize-eyewear-part-1/
https://inside3dprinting.com/news/seven-examples-use-manufacturing-today/43952/
https://inside3dprinting.com/news/repairing-damaged-heart-muscle-using-3d-printer/43833/

3D Printer Options

3D printers vary in print size capability, single or dual extruders, the range of filament
types used, and price. All models below are assembled when purchased. Prices for
models that require assembly, not listed here, are often lower,

Under $500 $250 Software is matched to your
e Monoprice Maker Select : : . ;
e XYZ Printer DaVinci Jr. Pro. g;gg printer (just like a 2D printer)
e Flashforge Finder e Install from printer
Over $500 documentation
e Lulzbot TAZ Mini 2 $1500 e Install from website download
e Lulzbot TAZ6 $2500 _ |
e Makerbot Replicator + $2499 Also available:
e Ultimaker 3 $3495 Multi-Purpose 3D Printers

How To Choose the Right 3D Printer For You



https://www.amazon.com/Monoprice-Printer-Filament-Preloaded-Printable/dp/B018GZBC3Y?SubscriptionId=AKIAIJQOLMEHAHYV4K2A&tag=tglcom20-20&linkCode=xm2&camp=2025&creative=165953&creativeASIN=B018GZBC3Y
https://www.amazon.com/Filament-Printer-6-Enclosed-Maintenance-Antibacterial/dp/B01MUBKPFC/ref=sr_1_3?crid=359U5C7Z49W6V&keywords=xyzprinting+da+vinci+jr.+3d+printer&qid=1558587792&s=industrial&sprefix=XY%2Cindustrial%2C182&sr=1-3
https://www.amazon.com/FlashForge-Finder-Printers-Cloud-connectivity/dp/B016R9E7J2?SubscriptionId=AKIAJV4KMHBMUG36SMIQ&tag=pcm_rounduptable-20&linkCode=xm2&camp=2025&creative=165953&creativeASIN=B016R9E7J2&ascsubtag=3a9ac72a-3f64-4cf4-9297-38cfd001f9c9
https://www.lulzbot.com/store/printers/lulzbot-mini-2
https://www.lulzbot.com/store/printers/lulzbot-taz-6
https://store.makerbot.com/printers/replicator/
https://www.amazon.com/Ultimaker-3-3D-Printer/dp/B01M66TXYD/ref=sr_1_1?s=industrial&ie=UTF8&qid=1496110993&sr=1-1&keywords=Ultimaker+3+3d+printer
https://www.aniwaa.com/best-all-in-one-3d-printers-aio/
https://makerhacks.com/choose-3d-printer/

Filament

ABS

Acrylonitrile Butadiene Styrene, strong and heat resistant

Print parameters: nozzle = 235¢; print bed = 110c

Best adhesion: Print on Kapton tape, add a layer of glue stick if needed
PLA

Polylactic acid, a thermoplastic polyester
Commonly derived from renewable resources, such as corn starch, tapioca
roots or sugarcane

Naturally degrades when exposed to the environment
Print parameters: nozzle = 205¢; print bed =0

. . . More Temperature
Best adhesion: Print on blue “painter’s tape” '

Recommendations



http://www.matterhackers.com/articles/how-to-succeed-when-printing-with-abs
http://www.matterhackers.com/articles/bed-surfaces-applying-kapton-tape
http://www.matterhackers.com/articles/how-to-succeed-when-printing-in-pla
https://printrbot.zendesk.com/hc/en-us/articles/203277604-Extruder-and-Heated-Bed-Temperature-Recommendations
https://printrbot.zendesk.com/hc/en-us/articles/203277604-Extruder-and-Heated-Bed-Temperature-Recommendations

Safety and Cautions

e Hot surfaces - print head block and print bed
o Use caution once you've preheated the printer
o For ABS printing, the print bed will be hot during printing. Wait to
remove the print or use tools to avoid burns.
o Close printer front door during printing

e Moving parts - printing assembly

o Moves in 3 directions
m X=sidetoside
m Y =frontto back
m Z=upanddown

o In some printers, movement is all in the print head.

o In others, movement is divided between the print bed (usually Z

axis) and print head (X and Y axes)



What are the Basics?

An overview and first steps, using the Makerbot example.
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DESKTOP? AT Et



http://www.youtube.com/watch?v=3hTDwQZHDsU
http://www.youtube.com/watch?v=CkdmC3jJkhE

What are the Steps/

Check the settings and export

a
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(ERBOT LEARNING

PRINT SETTINGS

MAKERBOT DESKTOP
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MAKERBOT LEARNING

EXPORTING FILES



http://www.youtube.com/watch?v=F9s_z7qjHOw
http://www.youtube.com/watch?v=hZ45trIOg4Y

MakerBot software

@ MakerBot*
File Edit View | Devices Services Help

Download and install MakerBot Desktop software WU

https://www.makerbot.com/download-desktop/ ot [PPSR
o In Devices > Selgct Type of Device nn ESTET Rl
o Choose your printer 2 AN O oy -
" Replicator 2
v Replicator 2X et
Go to File > Examples B | oo
o Choose a file to work with. It will load in the !
workspace. Use your printer software to
o Many controls are similar to 3D modeling software.
m Right-click to see different views e level the print bed
m Use the scroll wheel to zoom in and out e  Helps prints adhere to print bed
m To delete: Select the model and press the e  Cover stack (651h paper) works

delete key on your keyboard.

: : ) _ to set up the nozzles
Go to File > Open or File > Insert File to load an .stl file

Load filament



https://www.makerbot.com/download-desktop/

Prepare file in MakerBot software

Open - Prepare

® MakerBot*
File Edit View | Devices Services Help

o Check design to make sure the
object sits on the print bed (Z=0.00)
o View the design from different n
angles to look for print difficulties,
like overhangs that need support E
Make optional changes ¢
o Size/Scale, Orientation, # of Prints ©
o Check settings: Fill, Density, Raft, ©
Supports ©
o Preview: Export as .x3g file to SD
card

Remote Printers
Comnect to 8 New Device

Select Type of Device  * All Devices

n Replicator Miri ]
= Replicator (Sth Generation) —
_ Repikator 218

= Repliator 2
v Replicator 2X - -y
} Replicator (Dual) P
| Replicator (Snle)

f

Preheat

ABS - warm print, warm print bed
PLA - cool print, cool print bed
Two nozzles - heat the one(s) you
need
m Specified in the print setup
m Checked in the printer setup




Prepare file for LulzBat TAZ6 and Cura

LulzBot Cura Getting Started Video ey - o

File Tools Machine Expert Help

Material ease of use:

Al O Gti2iliininttes)

Load your .stls file File > Load Mateiat Bl
PLA (Verbatim) v
PY Select the mOdel Matenal Information
. . Select a quickprint profile:
e Choose your print settings: @ Standard -
= R N e
. (O High speed WS -'*“ _u el
MOde' Fllament type . . O High detail "\\\ ohes
e Check design to make sure the object sits s oo '\
on the print bed (Z=0.00) [ Print support structure
. . . . . [:] rint brim
e Change Views to look for print difficulties: G
Fill, Density, Raft, Supports If needed, download and install

Cura software
Make optional changes:

Size/Scale, Orientation, # of Prints Follow the prompts to select your

printer, nozzle, and print head
Go to File > Export as .gCODE file to SD card


https://youtu.be/l8JN0GOSreo

Prepare file for LulzBot TAZb and Cura

The Control Panel is available when the laptop is connected to the
printer via USB. It allows you to:
Y C h an ge fll aments EIPintingu.u%|z:o.mmmm|Printingfor:1:04 | Temperature: 184 Bed: 27 5 [m] o5

Motors off

e Raise and lower the print head =
e Follow print progress

?.50 I [ | TEMPERATURE

5“ == cHl|




Thingiverse

Go to http://www.thingiverse.com/

L Soap holder

& COWNLOAD ALL FLES

e Find a design that you want to print
e Search for items or browse the Explore section
o Look for designs with photos of objects so you
know they have been printed
o Read the summary and Comments to find out

| O
Qe B S ae

details about printing =
o Check the design’s licensing so that you're using it ' @ | O
properly. S ee——— . OO
e Download the appropriate stl file(s) for printing or editing
in Tinkercad or other 3D modeling software. B e e T

e Optional: Create an account so that you can save prints
for later, share, comment, and upload designs



http://www.thingiverse.com/

Links

o . |—=—==]
ing

Thingiverse Gett
Started

33 Best Sites for Free STL Files MakerBot
MakerBot Replicator2 Manual T
LulzBot Support

LulzBot Cura for Windows Download

3D Printing with
SketchUp

AllI3dp STL File Format info
3D Printing Methods: Fused Deposition Modeling vs. Laser SLA
MatterHackers

Resources on the Total BooX Shelf - 3D Print

. 2. wesichester
s il "' ‘LIBRARY SYSTEM

A||I50n M|d8|ey, amidglev@wlsmail.org Empowering libraries. Empowering communities.



http://www.thingiverse.com/
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/
http://downloads.makerbot.com/replicator2/MakerBot_Replicator2_user_manual.pdf
https://www.lulzbot.com/support
https://www.lulzbot.com/learn/tutorials/cura-lulzbot-edition-installation-windows
https://all3dp.com/what-is-stl-file-format-extension-3d-printing/
https://pinshape.com/blog/fdm-vs-sla-how-does-3d-printer-tech-work/
https://www.xyzprinting.com/eshop/en-US/product/daVinciJr3in1
https://www.totalboox.com/shelf/3D-Printing-and-More-1038815
http://it.westchesterlibraries.org
mailto:amidgley@wlsmail.org

