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3D Printing Process




3D Print Process: CAD Model

CAD Model - - = === === = === === oo -eeeeeeoo---oo--------3D Object

Slic3
File Plater Object Settings View Window Help
Plater  Controller
B A Delete [ Delete All | 4§ Armange Scale.. || Split Cut.. Layer heights... Settings..
Print settings: | . - default - v | &k
Filament: | & - default - V]|
Printer: | () - default - v| %k
SB@ortSTL.. | $fxportG-code.. |
Support material
Generate support
material: o
Info
Object:| -
Copies: Size:
Volume: Facets:
Preview | Layers Materials: Manifold:
Loaded parametric_lego_&x2.stl




3D Print Process

3D Object

3D Object
(STL File)



3D Print Process

3D Object

GO X123.138 Y80.654
G1 X124.247 Y79.545
3D Object Slicar G1 X124.968 Y79.364

(STL File) Software
G1 X124.968 Y/8.824
GO Z0.650

GO X26.050 Y148.950



3D Print Process

GO X123.138 Y80.654
G1 X124.247 Y79.545
G1 X124.968 Y79.364 ittt
G1 X124.968 Y78.824
GO Z0.650 -
GO X26.050 Y148.950 XY Z  Tool(E)  General

vandal_forge_template.gcode

Uploaded: 4 months a

EFiles [ ] c 3 GCode Viewer Terminal Control

Size: 5.8KB v L|s]a ‘ = [ - 1+ + | Select Tool... ~ Motors off

3D Object Slic3r Print 68 B (-~ @

v ¥ Extrude Fan off
(STL File) Software Instructions (o [+ il w0 ) =

[— E—
i Feed rate:100% | Flow rate:100%
~ Wire Feed

Free: 12.8GB/ Total: 103.8GB

W Create folder... Speed (0-10000) s | Wire Feed On || Wire Feed Off

£ Upload

Proportional Direct



3D Print Process
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Print
0 Xagtryediyas 654
1 X124.247 Y79.545
dG1 X124.968 Y79.364
1 X124.968 Y78.824 L
0 Z0.650 e P
0 X26.050 Y148.950

3D Object
(SILEe)

Slic3r







Problem




Custom Gcode commands

/] Octoprint accepts custom commands

/] GUI’s utilize custom commands

ForgeWare Integration



Requirements




Alternatives: Ultimaker Cura

:ljltimaker !
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Alternatives: Smoothieware

Reset_Smoothie @ Motors Off  Motors On
XSTOP YSTOP ZSTOP PROBE

XY:5000 mm/min Z: 800

MICROSD

“ FRXXXXXX

othieboard 2 Mini

'ODOO0:
[@0000)
GADGETi ADX]
185888 89 K T
fra—Ll i

GADGETA[USY]  GADGETS[SY]

OOOO [e]eTeTe) f
ocerelc Eogog
GADGET6[CIX] GADGET7[PY]

[—
HOTEND

@@ @

LEN R ET.

Spindle On Spindle Off

o

XYZ Axis Control
Smoothieware WebClient



Slic3r




Slic3r: What it does

Slicer creates a
stack of 2D layers.

3D Model
(STL file)




Slic3r - Gecode

Original Code Updated Code

G92 EO GO F3000; set GO command speed
Gl Z0.350 F7800.000 Gl F200 7 Set Gl Command speed
Gl E-2.00000 F2400.00000 M770 ; Gas solonoid

G92 EO G4 S3 ; dwell for 3 seconds
Gl X19.168 Y41.774 F7800.000 M701 ;Enable temp recording
Gl E2.00000 F2400.00000 GO Z0.350

Gl F1800 10 1



Slic3r - GUI

Plater Printer Settings Filament Settings Print Settings X

Untitled (modified) v [=@  9Kknobs
g Layers and perimeters Start Amps: 0 amps (or %)
Infill :

Skirt and brm Main Amps: 0 amps (or %)
Lol Support material End Amps: 0 amps (or %)
@ Speed Pulse Freq: 0 Freq (or %)
W Multiple extruders Start Amps: 0 (%)
# Advanced

= Output options Pulse Time On: 0 (%)

.| Notes AC Freq: 0 Hz (or %)
#” Shortcuts AC Balance: 0 (%)
ot : -




OctoPrint




OctoPrint: Modifications

.l Connection

Serial Port
AUTO
Baudrate
AUTO
Printer Profile
Default
[ Save connection settings
["] Auto-connect on server startup
Connect

@ State

State: Offline

File:
Timelapse: -
Approx. Total Print Time: -

Print Time: -
Print Time Left: -
Printed: -

Temperature ~ Control ~ GCode Viewer ~ Terminal

300
250
j 200
:I 150
100
50
W Actual T:- [ Target T: -
I Actual Bed: - [l Target Bed: -
0

Actual Target

Tool off - [ oft[°c|] +
Bed off = [ oft[ec| +

1l Pause M Cancel

vandal_forge_template.gcode
4: 3 months ag

Uploaded: 3 months ago

|

F

Old User Interface

Offset
0/°C & @
0|°C| & | @

Vandal Forge mk1

Files R T ¥

vandal_forge_template.gcode
Upl montt

GB / Total

Free:30.3

W Create folder...

P

Hint: You d drop files on this

O State

State: Offline

File:
Timelapse: -

GCode Viewer ~ Terminal ~ Control

Updated User Interface




OctoPrint: Modifications

v TIG Welder Commands (all commands are sent as

percentage from 1 -100%)

Start Amps (10-200A)  emm— | Set Start Amps |
Main Amps (10-200A) | Set Main Amps |
End Amps (10-200A) e | SetEnd Amps |
Pulse Frequency (.5 - 10Hz) o—— ’ Set Pulse freq. ‘

Pulse Amps (10-80%) | Set Pulse amps




Summary

GO F3000;
Gl F200 ;
M770 ;
G4 S3 ;
M701
GO Z0.350
110 &l

set GO command speed
Set Gl Command speed
Gas solonoid

dwell for 3 seconds

;Enable temp recording

Modified GCode Commands

Vandal Forge mk1 P )
=Fies | - GCode Viewer ~ Terminal ~ Control
XY 74 Tool (E) General
vandal_forge_template.gcode
v]s[sle][=]s A * Select Tool... ~ | | Motors off it
LR " mm| | Fanon
v Extrud f
01 [ 1[40 ] 100 Retract
— ==
Feed rate:100% Flow rate:100%
~ Wire Feed
W Create folder. Speed (0-10000) emmm— | Wire Feed On || Wire Feed Off
[ 2 vroasto 5o

Updated User Interfaces

Created Documentation
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Questions?




Contact Us

Michael Madsen
Phone: 208-818-2061
Email: mads2998@vandals.uidaho.edu
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