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What is 3D printing?

printers use ‘Fused Deposition Modeling’ or FDM for short. It means the printers
de a thermoplastic filament in a series of layers over a build plate to create a three-
nsional object.
k of our 3D printers as a fancy hot glue gun.

filament melts and draws with the melted plastic filament.

Materials

« We offer two types of filament at Creativity Commons—PLA and PETG.

eeeoe ¢ PLA-most common, great for most models.
®®ee . PETG - higher melting point, food-safe, more durable.

3D CAD FILE
STL file format

CAM - SLICIGN 3D Printing FINAL - PHYSICAL

GCODE file format

AA2A

®p Structuring a three-dimensional object in its physical configuration from its digital form.
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3D printing and additive manufacturing

OBJECT

Process of 3D Printing

www.TheEngineeringProjects.com ‘ .
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ignh - Find a design on Thingiverse.com,
ntables.com, Makerworld.com, or another site.

ice - Slicing turns the design into a G-Code, or
Instructions, the 3D printer understands.

Print - Load material (filament) into the printer and the
printer will follow the instructions sent via the
computer.




3D Terms to Know

Layer Height
e Printed parts are made by stacking layers of plastic on top of one another.
e You can make the layer height smaller to create smoother looking prints. This
option does take longer to print.
e You can make the layer height larger for less smooth prints that print faster.

Infill
= e« Most 3D printed parts are primarily hollow.
1294  30% 50, e The grid pattern that fills the inside of a design is called the infill.
e You can choose how much infill to use for stronger parts and change what
patterns you want.

Support Material
o Support material is used to reinforce layers that would otherwise have nothing
to hold them up.
e For instance the letter T, has no plastic underneath the arms, thus creating an
overhang. An overhang is when there is no plastic beneath a portion of a design.
e For best results, add supports to your designs.
e Support materials easily break off after printing.

| m H‘I Brim
: ” e Brims are additional loops of plastic on the outside of a part.
1 o Brims are used to help prevent large parts from peeling up from the build plate.

o After printing, brims can be trimmed off.
-
Raft

o Rafts are a fewer layers of plastic laid before the design prints. A raft'allows for
better adhesion for the whole print since the raft adheres to thesprint bed, and
the print attaches to the raft.

o A raft goes all the way under the print and consists of multiple layers, whereas a
brim is only one layer and is laid on the outside of the print.




Bambu - Load Filament Ea

Bambu Lab

To load or unload filament, touch the spool icon on the left menu on the screen. Tap the spool icon
again and choose Load or Unload, depending on which you need to do.

The hotend will begin heating, and once it’s up to temperature, will cut the filament. The screen will
give you step by step instructions on what to do next.

When unloading, carefully pull the filament out of the machine while re-spooling it on the filament

| : :spool - you don’t want it to tangle. Use clips to hold the filament in place.

@ 0

@ e When loading, hang the spool on the holder at the back of the machine and push into the tube until

' ® ®it reaches the extruder. Ensure that the machine begins to pull it in. Confirm that on the machine
when it asks.




AMS Bambu - Load Filament B

Bambu Lab

**IF PRINTNG WITH MULTIPLE COLORS, THE FILE NEEDS TO BE SET UP TO DO SO. SOME FILES COME
PREPARED THIS WAY. IF THEY’RE NOT, YOU’LL NEED TO CHOOSE THE COLOR PAINTING OPTION IN

THE TOP TOOL BAR.**

AMS BAMBU CAN ONLY USE FULL SIZE PLASTIC SPOOLS

Set the spool in the holder with the filament rolling over the
top of the spool coming towards you.

o 0 (
e o Push the gray tab towards the spool and insert the filament

® ® Ginto its hole. The filament will automatically pull itself in and

® 0 (¢ t | ti
e o QUL @ couple times.

1

On the screen, select the spool icon on the left sidebar. Change
each filament color and type by selecting the corresponding
slot’s Edit button.

0 +5% “\V

Choose the brand (or Generic if not listed) and the filament
type (either PLA,PLA Silk, or PETG). Then choose the color, and

finally Confirm.




AMS Bambu - Sync Filament B

Bambu Lab

In Bambu Studio, choose Device, then make sure A © Prepare Pa Device
you have the AMS printer selected: Stein AMS.

Frank = amera

0 Frank

(I J
o0 0 Stein AMS

® ® Select the Prepare tab to go back to the main page in Bambu

o0 . , . + Bind with Pin Code
o o Otudio. Here, you'll select Synchronize AMS.

+ Bind with Access Code

This will sync the colors in Bambu Studio
that you chose earlier on the machine.

[E] Project @ Calibration
=) Printer e
- L ==
_ 1 @
.i Bambu Lab X1 Carb...
Smooth PEIP..
Diameter - 0.4 Flow --Standard

[ Project Filaments ng volum + —||/|B
&4 Successfully synchronized color

i and type of filament from printer.
1 Overture PLA ~ D) Generic PLA - e

n Generic PLA !-:Zill-i‘1 GI & Overture Matte ‘1 @ IE




Bambu - Load the File N

Bambu Lab

Open the Bambu Studio software & select “Create New Project”.

0 o .
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4, Online Models MOAE >

Ensure the plate type and filament type are set in the software for the material
you are using. Most print jobs will be with PLA filament and the Cool Plate.

E File

A £ Prepare £ Preview =g Device [Z] Project
= Printer @ 1
- P B
.. Bambu Lab X1 Carb._. LI \
Cool Plate —
_ A Select the cube with the “+” sign to open your file.
Diameter - 0.4 Flow - Standard
il Project Filaments + - 8 &
n 1B PLA Basic =)
S Process (EaagpCbjects Advanced@) = ¥
0.20mm Standard @BBL X1C o . . ‘ . .
o0 000




Bambu - Add Supports

Ly oeind

Click on the “Arrange” function on the top banner [ Project g Calibration

& make the spacing 3.00 mm. This will

automatically arrange all of your designs on the

print bed as close as possible for better printing Spacing 3 3.00

time. Click “Arrange”.

**Your designs may need to be arranged again if

[ I J
® ® |3rge supports are needed.
[ I J
[ N )
o0
BB Generic PETG &
S Process (EEEa) Obiects Advance@ [E
' * 0.20mm Standard @BBL X1C B Q
Quality  Strength  Speed Others
i Support
]|
tree(auto)
Style Default
Threshold angle 30

Auto rotate for arrangement

Allow multiple materials on same plate

[ Avoid extrusion calibration region

Bambu Lab

Next, you may need to add supports to your design.

Go to the supports tab & checkmark the box for “Enable
Support.” There are 2 support types to choose from:

normal or tree.

Support type choice will depend on your preference and the

type best for your design.

TREE SUPPORT

NORMAL SUPPORT




Bambu - Toolbar Settings S

Bambu Lab

SBOE | Bl 4cT4E WO hSm 3R
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

. Add Object: Allows you to import an object on the plate

. Add Build Plate: Allows you to add another build plate, if desired

. Auto Orientation: Automatically places the object in a particular orientation

. Auto Arrange: Automatically arranges object on the build plate

. Split into objects: Splits model typically when using Text Tool

Split into parts: Splits model when using the Assemble Tool

. Variable layer height: Creates different layer heights for faster printing

. Move: Translates the model in the X, Y, and Z directions

. Rotate: Rotates the model about a selected internal axis by dragging the rings around the object
. Scale: Scales the model in the X, Y, and Z dimensions in mm or by a percentage

. Lay on Face: Adjusts the nearest flat edge of the object onto the platform

. Cut: Cuts the object in to the amount of parts desired and the location selected

. Mesh Boolean - make Union, Difference (Subtraction), or Intersection between two parts
. Support Painting - Manually add supports

. Seam Painting - Change/move seams

. Text Shape - Insert layers of text

. Color Painting - Select parts of your object to print in different colors (AMS required)
. Measure - Measure dimensions of an individual part

. Assemble - View model fully assembled

. Brim Ears - Adds brim to corners of model to prevent warping

. Assembly View - Allows you to view the model fully assembled

OCooNOOUTE WN -
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1 2 3 4 5
Quality  Strength ~ Speed  Support  Others

& Layer height

Layer height 02 mm

Initial layer height 02 mm
= Line width

Default 0.42 mm

Initial layer 05 mm

Outer wall 0.42 mm

Inner wall 0.45 mm

Top surface 0.42 mm

Sparse infill 0.45 mm

Slice Settings N

Bambu Lab

Filament Settings

yver height, line width, seam, precision, walls 1. Filament - Adjust Nozzle Temperature
- walls, top/bottom shells, infill,
ayers, travel, acceleration
- enable support, raft
- bed adhesion, prime tower, flush, special modes 5. Notes - Input Notes

2. Cooling - Cooling Fan Settings
3. Setting Overrides - Retraction Settings
4. Advanced - G-code

() Project Filaments + - B @

~ B8 PLA Basic [ ©

Filarrserit settings / *

Generic FLA B O Advanced i)
[— —— ——— — —]
= 1 2 3 4 5
Bi—asrerrrorrasoT

Type - PLA

Vendor Generic

Default color :

Driameter 1.75 men

Flow ratio 098

Density 1.24 glem’

Price 20 moneyny

Softening temperature T 45

fﬁp‘;"{:‘::’d"m'* Min © 190 ¢ Max 240 "
¥ Print temperature

MNozzle Initial layer — 220 "t Other layers . 220 i

Cool Plate / PLA Plate Initial layer 35 ‘C Other layers 35 C

Engineering Plate Initial layer 0 ' Other layers 0 €
[ Smooth PEIPlate /High — 0~ &c o T o

o0
o0




Bambu - Slicing

Slice the plate. This may take a minute depending
on how complex your design is. Once slicing is
complete, a report will show how long it will take
to print as well as a print time breakdown for each
part of the design.

Tiralagis. - Aes Bt Laresing

-
Sm23s
ama7s

Overhang wall 215

Sparse infill im33s

Internal solid infill 5m11s

Top surface 55

Bottom surface

Bridge

Gap infill

B Unretract

Wine

Bambu Lab

Once you are happy with the print job & time, click “Print
Plate.” Check your device, plate, and filament in the pop up,
then click “Send.”

The Bambu is able to print wirelessly so after a few.seconds,
you should see the Bambu light up and the design on the mini
home screen on the 3D printer itself.



oad the File

ct your file.

Ensure the filament type is set in the software for the
material you are using. Most print jobs will be with
PLA filament. The print setting “0.20mm QUALITY”
and infill setting of 15% is a good default setting, but
can be modified for prints with finer details.
Checkmark “Brim” if your print needs more surface
area on the plate to prevent it from moving.

the PrusaSlicer software. On the top banner,
t the cube with the + sign on the far left. Once
click on the cube, a window opens where you can

Select “Arrange” on the top toolbar & this will
automatically arrange all of your designs on the print bed
as close as possible for a quicker printing time.

Filarnent:

I 8 Generic PLA

Printer:

s B Original Prusa MK4S 0.4 nozzle

® 1 available ®0 offline ®0 printing

Supports:| None

Infill:| 15% ~r

Brim: ||

| Name




dd Supports

€ “Untitled - PrusaSlicer-2.8.0 based on 5li

' Menu - Plater Filaments Printers | Enter a search term
| #18 0.20mm QUALITY @MK3 (modified) ~|E ? &Y%
& Layers and perimeters Support material
@ Infj
® Generate support material: BY
® Auto generated supports: a*
b ™ Fad 0]
57 Multiple Extruders Mty thrakoks a8 = i
® ® O | P Advanced ® Enforce support for the first: B=|o $ layers
% Output opticns ® First layer density: B+|w %
MNotes
%, Dependencies @ First layer expansion: 8- I:lmm
Raft
s R
Raft contact Z distance: 8|02 mm
® Faft expansion: 8-+ mm
Options for support material and raft
Style: = Grid -
Top contact Z distance: E Gnd nm
Bottomn contact Z distance: g ;nufnir. nrn
Pattern: = %ﬂl‘l‘ﬂl =

g Prusa

The type of supports can be changed
under “Print Settings” then “Support
Material.” Checkmark “Generate
Support Material” and near the
bottom, you can choose which type:
Grid, Snug, or Organic.

This will automatically enable supports
for any overhangs in your design.




Prusa - Supports
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Print settings:

{3 B 020mm CLUAL

Filament:

- B Genenc PLA
i"rirlhﬂ'.
| 55 B oviginal Prusa

Supports | None
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 Object manipulation

| Set number of ingtance...

v

‘Wiord cocedinabes .

Posgition:

Fokste (relatmee):
Scale lsctors
Size [Wrld):

B inches

Fill bed with instances...
Delete Dl

Printable

Reload from disk

Convedt from Feben
Convert from imperial units
Replece with STL

Export as STLAOBL.

Seale bo prant volume

Fizx by Windicrrs repir algeoaithm
Sarnplify moded

Il

Tole

Add pant

| idd negative volume

@ iz

Add meddid

Audd sigppost blocker
Add sappedt enfarger
Height range Modifier
|

Layers and Persmeters

Inta
S 1.|5|x!.[li|cﬁ

Suppoit material

O Add settings

DRUSA 13 MK
by Josel Prusa
II

B
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If you have added multiple files, but not
all of the files need supports, you can
remove supports from those files while
still leaving supports on other files.

On the right-hand side of the screen

lists your files. On the file you do not
want supports generated, right click,
then select “Support Material.”

This brings up a menu that allows you to
deselect “Auto Generated Supports.”

Mame
dakelk-top.stl
dalek-bottom.stl
dalelc-middle.st]
dalek-pans.stl

Edsting

Do e oo
!

~ dalek-weapons.stl

Q

Object Settings to modify
Support material

» Generate support materiak | |

I 2 Auto generabed supports: I

3 Support en build plate onky: [

Rectilimear e

. Interface pattemn:

X e
2 Pattern spacing: 2 mim
e Mersahana thrsghald: = Bl

Slice now




Prusa - Unload/Load Filament

To unload filament, use the knob or
touch the screen for Filament, then
Unload.

To load, insert the filament into the
extruder.

The Prusa will automatically pull it in.

The Prusa will ask what type of filament
is being loaded. Choose the correct
option. Then, it will ask if the filament
extruding is the correct color.

Continue to press No until it is the
correct color, then press Yes.

&G -




Prusa - Slicing

Once you are satisfied with your design, click “Slice
Now” to begin creating the G-Code. This may take a
minute depending on how complex your design is.
Once slicing is complete, a report will show how long
it will take to print as well as a print time breakdown
for each part of the design.

Once you are happy with the print job & time, click
“Send to Connect” in the bottom right-hand corner.

A page will appear asking you to select our printer.
Once selected, choose the option Set ready and print

now, then Confirm. K

oo & privies
Schedule print h\*
trwy 0.4 0. A MK
Compatible printers —
FILTIES 4
SOATWY Pricter abats ~  Cosoatiilty Brntes sece  Bxabi kcadion
D Original Prusa MK4S Selectprimer | | |
Mubsrial  Morre  Touw
IDLE LA Qamm  Dmenker 202501070014 ‘@ 0
] 14 e
= x
anf] i
it G- Sl 45
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L]
[ Pister O} Priet Settings M Filsment Settings  [*] Printer Sattings

v

e Percentage  Used filaenient

0% 145%En 1.0
TL7% 1453
1.5% 13%rm 0iE g

LK Y

Shoew sogalth mode

o

@ Set ready and print now

he print sheet empty and clean?




