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Supplemental Information 
 

Autodesk Educational Licenses https://www.autodesk.com/education/edu-software/overview 

3D Design for Prototyping with Autodesk 
Fusion workshop 

https://calendar.library.torontomu.ca/calendar/events?cid=823
6&t=g&d=0000-00-00&cal=8236&inc=0 

Bambu Studio Software https://bambulab.com/en/download/studio 

Library Collaboratory LibCal for Printer 
Logging 

https://calendar.library.torontomu.ca/equipment?lid=3026 

Bambu Lab® X1Carbon Operational Manual https://wiki.bambulab.com/en/x1/manual 
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Introduction 
Hello and welcome to the TMU Library Collaboratory! This training document will guide you 
through the basics of filament-based 3D printing at the Library Collaboratory. 

What is filament-based 3D printing? Filament-based 3D printing is a form of additive 
manufacturing (AM) which means that it creates objects by adding material layer by layer. 
Filament-based 3D printing is also known as: 

●​ Fused Deposition Modeling (FDM) 

●​ Fused Filament Fabrication (FFF) 

●​ Material Extrusion (MEX) 

It involves heating a polymer filament by passing it through a hot extruder nozzle to soften the 
material; afterwards, it is deposited onto a heated print bed. 3D printers use a gantry system to 
control the nozzle’s position relative to the print bed. Rollers control the rate at which the 
filament is passed through the nozzle. 

 

Figure 1: Schematic of the 3D printing process [1]. 

3D printers work by reading a set of instructions through G-Code. G-code is generated by an 
intermediate software program known as a 3D Slicer which is responsible for converting various 
types of computer-aided design (CAD) file types into G-code. There is a wide selection of CAD 
software that you can use to generate your models; for example: 

●​ Autodesk Fusion 

●​ Tinkercad 

●​ AutoCAD 



 

Autodesk offers educational licenses for these products and more which can be found at this 
link: https://www.autodesk.com/education/edu-software/overview. The Library Collaboratory 
offers a great introductory workshop for working with Autodesk Fusion called “3D Design for 
Prototyping with Autodesk Fusion” if you are interested. This workshop plus more can be found 
here: 
https://calendar.library.torontomu.ca/calendar/events?cid=8236&t=g&d=0000-00-00&cal=8236&i
nc=0. 

Three Bambu Lab® X1 Carbon FDM printers are operational at the Library Collaboratory. Each 
has a unique identification code: 

 

HAL9000 T1000 ED209 

Figure 2: Location of 3D printers at the Library Collaboratory. 

Bambu Lab® 3D printers use their own 3D slicing software known as Bambu Studio. You can 
download this software via this link: https://bambulab.com/en/download/studio. Here is some 
basic printer terminology: 

 

Figure 3: Bambu Lab® X1 series schematic [2]. 
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House Rules and Printing Etiquette 
Before starting your first print, please review the following house rules at the Library 
Collaboratory. These rules ensure that the Library Collaboratory remains a fair, safe, and 
respectful space for all members. 

Machine Usage: 
-​ Members must be trained by Library Collaboratory staff before using the filament 3D 

printers 
-​ Members must submit a signed 3D Printing User Waiver and Consent Form before using 

the equipment 
-​ Only ONE printer may be used at a time, without staff authorization 
-​ Any changes to 3D printers MUST be done by a staff member (e.g. nozzle change, 

calibration, printer maintenance) 
-​ While members may open new spools of filament as needed, if the filament is a refill (i.e. 

without a plastic spool), please ask staff for assistance with this task 
-​ Members must register each print using the QR code on each printer 

 
Filament Usage: 

-​ Each member has 500g of filament credit each semester for PLA, PETG, ASA, and ABS 
-​ * Ask staff about using engineering materials like PA-CF, PLA Aero, etc.  

-​ Additional 3D printing filaments credit may be purchased. Please ask the staff about how 
to purchase it. You may also use your own material but check with staff for compatibility 
with our machines.  

-​ Filament use is on an honour system; Members self-report their use 
-​ Open spools should be used before a new one is opened: Open spools can be found in 

the filament storage bin or in other machines  
-​ Do not remove spools from a machine while the spool is in use 

 

 

https://library.torontomu.ca/collab/files/3D-Printing-User-Waiver-and-Consent-Form.pdf


 

How to Print 
Before beginning these steps, install the Bambu Studio software onto your computer. In 
addition, connect to the Library Collaboratory equipment LAN by going to wifi settings and 
selecting “Collab_Equipment”. Ask the Research Technology Officer for the password. 

Step Description 

1 Importing files 
 
First, export your 
part from the CAD 
software as a 
readable file type in 
Bambu Studio. 
These include: 

●​ .3mf 
●​ .stl 
●​ .stp 
●​ .step 
●​ .amf 
●​ .obj 

To import, select: 
File → Import → Import 3MF/STL…and select your desired file. You should now see 
your part on the plate. 
 
Note: you can also drag and drop files into the Bambu Studio user interface 

2 Moving and Orienting your Model 
 
From the “Prepare” tab, 
there are different tools that 
you can use to move and 
orient your model. Some 
commonly used tools are the 
Auto Orient, Move, Rotate, 
Scale, Lay on Face, and Cut 
tools. 
 
Note: design your model accounting for 3D printability. 

3 Selecting and Connecting to 
Printer 
 
Click on the “Device” tab, press 
the + sign next to “No printer,” 
and select a printer under the 
drop-down menu to connect to 
it. 



 

 
Note: sometimes, a lock will 
appear next to the device. After 
selecting the locked printer, a 
pop-up will appear asking you to 
input the printer access code. On 
the corresponding printer’s 
touchscreen, select settings, take 
note of the access code, and 
input it into Bambu Studio. The 
printer should then connect. 

4 Setting the Nozzle Size and Plate Type 
 
Select the “Prepare” tab. Define which 
nozzle size and print bed you will use for 
your print by selecting the appropriate 
nozzle and plate types from the 
drop-down menus under “Printer”. 
Typically, the nozzle that is installed on the printer is 0.4mm in diameter. If you are 
uncertain or would like to change the nozzle, consult the Research Technology 
Officer. 

5 Setting the Nozzle Size and Plate Type 
 
Sync the materials by pressing 
the icon shown in the red box. A 
window asking you to sync or 
resync will appear. Click 
“Resync”. If the materials were 
not previously synced, the 
materials shown will change to 
match those in the printer’s AMS 
(Automatic Material System). 

6 Selecting Material for Print 
 
Select the desired material per body 
of your model by right-clicking on your 
model, selecting “Change Filament”, 
and then your desired material. If your 
part has multiple bodies and you 
would like to print with different 
materials, simply repeat this step per 
body. 



 

7 Adding Support Structures and Rafts 
 
Support structures should be enabled for prints 
including overhangs. Check the “Enable support” 
box to turn on support structures. 
 
There are different types of support structures: 

1.​ normal(auto) 
2.​ tree(auto) 
3.​ normal(manual) 
4.​ tree(manual) 

Further styles are available in the drop-down menu underneath. The automatic 
options will generate support automatically. Manual options require you to select 
points for support. 
 
You may also want to add a raft to promote bed 
adhesion. To do so, select the desired number of 
raft layers. 

8 Slicing the Model 
 
When all appropriate 
settings are 
complete, slice the 
model (convert into 
G-code) by selecting 
“Slice Plate” located 
on the top right. You 
may observe the 
printing process by 
dragging the vertical 
and horizontal bars. 

9 Starting a Print 
 
If you are satisfied with the sliced model, select “Print Plate” on the top right. A 
window displaying information about your print including print time and material usage 
will appear. It is generally recommended to enable “Bed Leveling” and “Flow 
Dynamics Calibration”. If using the AMS, check the “Enable AMS” box.  

 
Congrats! Your print should now be running.  
Do not forget to log your print by inputting your information to the following website: 
https://calendar.library.torontomu.ca/equipment?lid=3026&gid=6686 
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