3D PRINTING TRAINING MANUAL
Prepared by: Noe Vargas Hernandez, ...
Revision: 091724

PURPOSE

Hello there! In this manual prepared by the Makerspace Staff you will learn how to
3D print using the Bambu Labs X1 Carbon printer in the Makerspace. It will provide some
background on how printing works then guide you through the process of slicing and
printing. This manual will not teach you how to use CAD. If at any time you need something
don’t hesitate to ask a staff member. We’ll be more than happy to answer any questions
and guide you through the process

Some important notes before getting started:

Disclaimer: This training is required for everyone using the makerspace printers for
the first time regardless of previous experience. This guide will not make you a
proficient user or give extensive printer details but is intended to get you familiar with
the process in the Makerspace for using the printers.

NOTE: “An individual print should not go over 150 grams of filament unless given
approval by Dr. Noe Vargas or you provide your own filament, thank you!”’- Makerspace
Staff

NOTE: For filament, tape end of filament tip to wheel, or make sure it is secured by
passing it through two holes on the edge of the spool and pull tight to prevent the
filament from tangling during printing process
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Overview

The Bambu Lab X1 Carbon is an advanced 3D printing system that represents the
top of the line in consumer printing. It is much faster and more reliable than other printers
that came before it. Part of this comes from many of the automation systems and sensors
built in the printer to calibrate it without much hassle. For more information about the
printer’s capabilities, size, and specifications please refer to the printer’s store page
https://us.store.bambulab.com/products/x1-carbon or feel free to do further research.

This file will be used during the certification process
https://www.thingiverse.com/thing:1545913
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1-1 Geometry
AlL 3D printed parts start off as a 3D model or 3D geometry. This refers to the

computer’s representation of objects. These models are created by us, the users, through
various programs like Maya, Blender, Inventor, Fusion 360 or SolidWorks.
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1-2 Slicing

Before a model can be printed it has to be sliced. This refers to the process of
breaking down the 3D model into layers and movements that the 3D printer follows.
“Slicing” comes from how the modelis sliced up into layers. This will output gcode, which
is a series of commands, like heating and movement, to the printer that will allow it to print
your model. There are a lot of different slicing software, some tuned for specific brand or

1-2 Printing

Now the 3D printer finally comes into play. This is the last major step in a design to become

a physical 3D printed part. The material, which is loaded in through filament spools is

pushed through a heated nozzle using the gcode given to it, can then be formed into the
be.
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Part 2: Training

2.1 Geometry

2.1.1) Download the Cali-Cat file from https://www.thingiverse.com/thing:1545913/files.

This is going to be the model you will be slicing and printing out in the next sections
c G ITTEmEEEERE O Gloomewm & B !

Thingiverse

Q Cali Cat - The Calibration Cat
< i Dezign  May 06,2016

i iscover  Education  Create
Thing details Comments 290 Makes 634 Remixes 4130 Apps 4

o e 0300
Cali Cat - The

1e Calibration Cat
by Dezign is licensed under the Creative Commeons - Attribution - Non-Commercial - Share Alike license,

Take advantage of extra features by downloading UltiMaker C

calicat.stl Open in Cura | -+-) @
- ; pcat ownloads
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2.2 Slicing

2.2.1) Download and install Bambu Studio on your Device Software Studio - Bambu Lab . If
you are unable to do so or need help, ask a staff member for help.



https://www.thingiverse.com/thing:1545913/files
https://bambulab.com/en/download/studio
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Ii Eggm” 3D Printers  Filament  Accessories  Software  Support ~Company  MakerWorld Store . Login

Bambu Studio

Bambu Studio is an open-source, cutting-edge, feature-
rich slicing software. It contains project-based
workflows, systematically optimized slicing algorithms,
and an easy-to-use graphical interface, bringing users
an incredibly smooth printing experience.

18 Bambu Studio (Windows) & Bambu Studio (Mac)

Download the Linux version from GitHub, or check the latest release notes »

2.2.2) Here is a video about slicing using Bambu Slicer. It’ll help you get acquainted with
the software before moving on. https://www.youtube.com/watch?v=wIVZNQahrLY
= > Youluhe

1:28/12:28 P ~ 45

Getting Started with Bambu Lab Studio Slicing Software

@ 6717 H= =

2.2.3) Import the Cali Cat File into Bambu Studio.


https://www.youtube.com/watch?v=wIVZNQahrLY
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Import
Export > Import

Quit
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Global Advanced @) [
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Quality
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M Desktop  #
= Documents #
 Downloads #
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Cancel

Aligned
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2.2.4) Set printer parameters in Bambu Studio. This is so the slicer knows what machine
you. Each setting is followed by a picture of what it looks like in the software.

~ [:J - »
f & Prepare £ Preview Z5 Device [E] Proje
& Printer (&)
Bambu Lab X1 Carbon 0.4 nozzle &

Plate type Textured PEI Plate

() Filament + - B &
n Bambu PLA Basic ™
& Process  Global Advanced =
Q, Search plate, object and part. [%]
Name

T S -

e Printer: BambulLab X1 Carbon (0.4mm nozzle)
Bambu Lab X1 Carbon 0.4 nozzle &)

Bambu Lab A1 0.4 nozzle
Bambu Lab A1 mini 0.4 nozzle
Bambu Lab P1P 0.4 nozzle
Bambu Lab P15 0.4 nozzle
Bambu Lab X1 0.4 nozzle
| Bambu Lab X1 Carbon 0.4 nozzle ‘:i
Bambu Lab X1E 0.4 nozzle

[N

e Plate: Texture PEI

= Printer
Bambu Lab X1 Carbon 0.4 nozzle (9]
Plate type Textured PEI Plate
o | Cool Plate / PLA Plate |
[ Filament
Engineering Plate
n Bambu Smooth PEI Plate / High Temp Plate i
Textured PEI Plate
£ Proce Global Advanced
Q, Search plate, object and part. [x]
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2.2.5) Set print parameters in Bambu Studio. These specify how the part should be printed.
Like before each parameter is followed by a screenshot of the slicer.

e Layer Height: 0.1Tmm - 0.3mm (lower values will take longer)
e Infill: 5%

Frequent  Quality Strength Support  Others
Layer height 0.2 mm
Sparse infill density & 5 %

Wall loops 2

Enable support

e Top Shell layers: 3

Frequent Quality Strength Support Others
=] Walls
Wall loops 2
B Top/bottom shells
Top surface pattern Monotonic
Top shell layers - 3
Top shell thickness 1 mm
Bottom surface pattern Monotonic
Bottom shell layers 3
Bottom shell thickness 0 mm
Internal solid infill pattern @Rec‘tilinear

e Material: BambulLab PLA -basic (ask a staff member when on this setting)
[ Filament + — B &

n Bambu PLA Basic 4

*Ask a staff member if you need help with any of these or are having trouble
navigating the slicer. *
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2.2.6) Slice the file and save it for later.

Slice plate

Slice all
Slice plate

& Upload ~  Sliceall ~  Print plate

A Color Scheme - |ine Type Print plate
Line Type Time Percent Used filament Print all

B Inner wall & 5 594m 1799g Send
2 549 m 16

572m Send all

545m 16 Export plate sliced file
012m 0379 Eexportall sliced file!
099m 2999

0469 m 209g

0.01m 0049

0.12m 036g

*Make sure to get approval from a staff member before moving on. One of us needs to
check your slicer settings before you can print. *

2.3 Printing

*Staff Supervision required for following steps*

10
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2.3.1) Ask a staff member for an SD card and transfer the sliced file to the card

2.3.2) Take your SD card along with a staff member and insert the SD card into the slot on
the bottom right of the touchscreen.

2.3.4) Select the printing tab on the touchscreen and select your file.

11
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2.3.5) If the material is not set, select the filament you selected when slicing. A staff
member will help you with this step if you are unsure.

¥ Use AMS

¥ Bed Leveling
¥ Flow Calibration
¥ Timelapse

(Back | (TPrintrow g

¥ Bed Leveling
™ Flow Calibration
# Timelapse

(eck, D @
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2.3.7) Wait while the printer makes your part. Feel free to stick around and watch through
the glass door if you are interested.

*Do not open glass or touch anything inside printer. The bed and nozzle get very hot
and can burn you*

2.3.8) Come back to pick up your finished part! Make sure to ask a staff member to help
you get the print out.
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CONTACT
If you have any questions, contact the Makerspace staff at makerspace@utrgv.edu

14


mailto:makerspace@utrgv.edu

