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| have not felt this eager about using a machine since my first Apple computer, the Macintosh
Plus (with 1 MB of RAM), when | was in college (yes, that long ago)!

The Ultimaker 2+ arrived on a Monday morning in early August - which made the day even
brighter. It’s not an exaggeration to say that the UPS guy was very excited to know what was
inside the box.

A little background. ..


https://ultimaker.com/learn/education-blog

Throughout my life, | always preferred tackling problems and inventing new ones using a
physical, hands-on approach. As a mathematics educator, whenever | could make a theorem or
concept involving curves and surfaces (or really anything mathematical) come alive with a 2D or
3D model, or animation, | would jump to the task with programs such as Maple (my software of
choice) (http://www.maplesoft.com/ ) or GeoGebra (https://www.geogebra.org/ ).

| first learned about 3D printing in the college mathematics classroom when | was presenting at
the International Conference on Technology in Collegiate Mathematics (ICTCM)
(http://www.pearsoned.com/events-and-webinars/ictcm/ ) in 2015. A colleague of mine who
knew my interest in all things geometric, told me about the pre-session he attended and

graciously gave me his materials and some really cool 3D printed objects from the session. | had
certainly heard of and seen footage of 3D printers in the news. But, this was truly a “Eureka”
moment for me. Bringing 3D printing into my mathematical universe was that elusive step of
the process | had been looking for! It would be the ultimate way to most realistically and
creatively model the mathematics we were discovering in and out of the classroom. From that
moment on, it was clear that | had to discover what there was to know about 3D printing.

Becoming an Ultimaker Education Pioneer (https://ultimaker.com/en/education ) made exactly
what | had envisioned come to fruition for me and my students. It has afforded me the

opportunity to actually use a 3D printer in my Multivariable Calculus course this semester to
spark the ingenuity and imagination of my students, to collaborate with educators from across
the nation who have a wealth of knowledge to share about 3D printing in education and
beyond, and it will enable me to grow without bounds in my own teaching and learning.

Now back to the “piece de résistance” . ..
When | took the Ultimaker 2+ out of the box, it looked highly capable and appealing! | couldn’t

wait to get down to business. (Note to self: Next time remove Snoopy picture and Mom mug
from desk before taking photos. Can you tell I'm new at this?)
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Setting up the Ultimaker 2+ was a breeze thanks to the Quick Start Guide.
Turning on the printer and seeing the welcome message was momentous!
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It comes with different nozzle sizes, too!

Very important steps:
e Leveling the build plate with the screws
e Calibrating the build plate with the card






Below | have included some tips I'd like to share — a few lessons learned thus far (many more to
come in future posts, I’'m sure.)

Filament Tips:

e Loading: When inserting the filament for the first time into the bottom of the feeder,
don’t be afraid to apply pressure in order for the feeder to grab the filament (I was a bit
hesitant to do so at first). Make sure the filament starts to feed into the bowden tube,
then continue to the next step.

e Extrusion: Extrusion is different from loading the filament (sorry, | am a novice at this).
After the feeder grabs the filament and you see it in the bowden tube, go on to the
extrusion step. It is natural for some filament to be extruded in a small coil before the
printer moves to print the Platform Adhesion.

After downloading the Cura (https://ultimaker.com/en/products/cura-software ) software for

the printer, | was ready to perform a test print. (Yippee!)

| chose the iconic Ultimaker Robot as my very first 3D print.

| inserted the SD card into my Mac computer and opened the existing STL file for the robot in
Cura (STL is a popular format widely used in 3D printing). In Cura, | was able to see how the
robot was rendered and | also wanted to become familiar with, and understand more about,
the settings. | kept the settings as is for this first print.

Slices of the robot were calculated in Cura and the G-code file (which gives a list of instructions
that the 3D printer understands) was produced and saved on the SD card.

The SD card was inserted in the Ultimaker 2+ and | used the Print menu to navigate to the
UltimakerRobot.gcode file to start the printing process.

Cura Tips:

e In View Mode, it’'s beneficial to see the slicing of Layers. When the object is rendered in
this way you can also see the Type of Platform Adhesion: brim, raft, or skirt on the bed
quite clearly.

e Viewing the Layers in this way will be useful when printing more than one object at a
time. There will be more on my experiences with the different types of platform
adhesions and printing multiple objects in my next post.


https://ultimaker.com/en/products/cura-software

The moment we were all waiting for had finally arrived. My entire family (who had been keenly
observing my every move with the printer up to this point) and | became mesmerized by what

we saw next.

<Note to Liz: The Ultibot_time_lapse.m4v video goes here - | was not able to include it in this

document when | tried to upload it - so | put it in the Google Doc folder of images.>

It worked beautifully! My very first 3D print.

| thought my robot looked lonely, so | used the Scale option in Cura to print a friend.

A =

v[225

g G z[s07
o
it

&

|snapscaling | | uniform Scaling

curda.

UM2+_UltimakerRobot  ¢*
38.8 % 22.5x 50.7 mm
@ othiomin [l 1.24m

Print Job
Printer: [Uttimaker 2+
Nozzle: ‘ 0.4 mm
Material | PLA
Setup | Simple
Profile: \ Fast Print
= Quality

Layer Height
L shell

Wall Thickness
Top/Bottom Thickness
EZ nfill
Infill Density
11jl Material
Enable Retraction
7} speed
Print Speed

Travel Speed b

4% Cooling
Enable Cooling Fans
&' Support
Enable Support
== Platform Adhesion
Type
Brim Width
% special Modes
Print Sequence
2 Experimental
Enable Draft Shield

Preparing to slice...

o5 mm]
[0z mm |
075 mm |
18 %]
o-
60 mmis |
[120 mm/s |
o
[~]
L]
Brim hd ‘
8 mm

v

AllatOnce |

Save to Removable Drive v



This day will go down in history as the day | fell in love with the Ultimaker 2+ 3D printer.



Since my first day with the Ultimaker 2+, | have been busily getting more and more acquainted
with the printer, Tinkercad (https://www.tinkercad.com/ ), OpenSCAD
(http://www.openscad.org/ ), 123DCatch (http://www.123dapp.com/ ), YouMagine
(https://www.youmagine.com/ ), and Thingiverse (http://www.thingiverse.com/search ) in

preparation for creating lessons and introducing the 3D printing and design process to my
mathematics major students.

In my next blog post, | will share my experiences and some mathematical 3D print designs
associated with modeling, scanning, and downloading that | have used in preparation for my
course this semester. My students are looking forward to exploring Multivariable Calculus with
the Ultimaker 2+!
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