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AutoCAD & AutoLisp
(defun s::startup ()
(setvar “textsize” 0.125)

(setvar “dimtxt” 0.125)
(princ)
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Wat gaan we zien vandaag?

Ik ga trachten te tonen hoe je met opensource
software en een 3D printer ‘dingen kunt maken'.

In het bedrijfsleven wordt dit CAD/CAM genoemad
CAD = Computer Aided Design
CAM = Computer Aided Manufactoring

FreeCAD is (Parametrische) Solid Modeling CAD
software. De Velleman K8400 is een 3D printer.



Huh Paramedisch,

 Parametrisch ‘man’, dat is als je iets tekent,
bematingen en ‘constrains’ toevoegd en als je
de bematingen aanpast, veranderd de tekening




Ennuh Solid Wat?

» Solid Modeling, dat betekend dat alles
IS en geen schil (zie plaatje)




Velleman K8400

Ergens in Januari 2015 heb ik deze 3D printer
besteld bij Conrad. Na levering, bleek dat er een
onderdeel van de behuizing ontbrak (iets anders
was dubbel aanwezig). Het is een ‘bouw-pakket’
en dat heeft van 6 februari 2015 t/m 5 maart 2015

geduurd.




Het bouw process...

Demo (slideshow) van het
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FreeCAD - geschiedenis

Januari 2001 — Jurgen Riegel (D)
Werkt bij Daimler met het CAS.CADE

Framework (CAD -kernel). Als CAS.CADE ge-
opensourced wordt, gaat hij een GOM (Graphical
Object Modeler) ontwikkelen (python, Qt) hierop
gebaseerd. Met als inspiratie CATIA v5.

In April 2003 heeft Werner Meyer namens bedrijf
‘Imextric’ een Mesh modeler ontwikkeld en wordt
hij onderdeel van het Team FreeCAD.

(bron wikipedia)




OpenCascade Forum 2003

The project was announced to the general public on the in 2003.
Again, in Jurgen's words:

Hi together,

my name is Juergen Riegel and | want today announce a OpenCasCade project,
FreeCAD. FreeCAD is an Open Source CAx RAD based on OpenCasCade, QT and
Python. It features some key concepts like Macro recording, Workbenches, ability to run as
a server and dynamically loadable Application extensions and its designed to be platform
independent... Although its in a early stage and not usable for users and developers (first
user release plant for end 2003) | would like to get some feedback on the direction and
design of FreeCAD. The GUI is nearly finished and now we (Me and my co developer
Werner Mayer) starting to add the first CAD functions (Part design).

FreeCAD can be seen as a general purpos mecanical CAD system but the first audience, |
think, will be developers in the CAx area which need ground work for own development.

bron:


http://www.opencascade.org/org/forum
http://www.freecadweb.org/wiki/index.php?title=User:Jriegel
http://www.opencascade.org/org/forum/thread_6572/?forum=11
http://www.freecad.org/

FreeCAD: teken-wijze

» Standaard objecten (cube, cylinder, sphere) en
deze bewerken door er boolean bewerkingen
(Join, union, substraction en diff) op uit te voeren.

» 2D vormen (parametrisch) tekenen en deze
revolven, padden. Pockets, extruden of sweep

e Combinaties van bovenstaande

DEMO



FreeCAD

File Edit View Tools Macro
v B8 & . 2 K? “Slart
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Combo View

FreeCAD Start Center

Start a new project

Getting started
® part Design

S Architectural Design
& ship Design

M work with Meshes

Recent Files

B demo_groove.fcstd
pi-case_bottom_v3.stl

Latest commits

&/ Fixed consecutive abort of job editing and selection of current base object.

&/ support for Cancel in Pathjob creation and editing.

&/ On Pathjob creation pre-select the currently selected object.

& Fixed enumeration issue for task panel.

‘& Improved default behaviour and removed output-policy from job settings.

&/ switched job assignments to be empty which uses the default from the prefrences - if no preferences can't be found the user is prompted.
& Added suppor for default OutputFile with templates and a policy on how to deal with file name conflicts.
&/ Added tooltip processing to the job preferences page.

&/ Refactored post processor into its own class, concentrating all post processor script operations.

&/ Refactored post processor into its own class, concentrating all post processor script operations.

& Basic Jab preferences dialog

&/ consolidated finding post processor scripts into class method.

Start pag{] Unnamed : 1]

Python console

: yyrig
import WebGui
from StartPage import StartPage
WebGui.openBrowserHTML StartPage. handle(), file:/7' + App.getResourceDir() + 'Mod/Start/StartPage/''Start page’
App.newDocument("Unnamed")
App.setActiveDocument!"Unnamed")

Dc pp.getDocument("Unnamed" )

retDocument (" Unnamed")

5.52 x 4.14 mm




FreeCAD: Wat kun je nog meer?

Je kunt FreeCAD redelijk simpel uitbreiden met python code.
(DEMO)

Zie: http://www.freecadweb.org
Exporteren naar STL/OBJ voor 3D printer

Je kunt macro’s opnemen om repeterend werk te
automatiseren

Diverse uitbreidingen van github installeren voor (bouten en
moeren, animaties, etc)

Boek: https://yorikvanhavre.gitbooks.io/a-freecad-
manual/content/ P FREECAD



ad* — OpenSCAD
Fle Edit Design View Help
Editor

= W o o~ @ S
// CSG.scad - Basic example of CSG usage

translate([-24,0,0
union() {
cube (15, center=
sphere(10);

}

intersection() {
cube (15, center=
sphere(10);
LibreCAD - [umi }
file Edit View Select Draw Dimension Modify Snap Info Layer Block Window Help A N late([24,0,0]) {
" = ranslate .0,
ChCedB@E " o 5 B [l & (=] 6 difference() {

cube (15, center=
By Layer v‘—EyLayer - By Layer ~ | Middle Points: 1 ¥|| Close || undo || Redo sphelt”e(m),‘

}

echo(version=version());

// Written by Marius Kintel <marius@kintel.net>

1z

// To the extent possible under law, the author(s) have
dedicated all
copyright and related and neighboring rights to this
software to the
public domain worldwide. This software is distributed
without any
warranty.

NN NN

~

N
~

You should have received a copy of the CC8 Public Domain
Dedication along with this software. o |
O @ R aaD e s oo golk

<http://creativecommons.org/publicdomain/zero/1.0/>.
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saved backup file

Complling desi

ECHO: version = [2015, 3,

Compiling design (CSG Products generation!

y in bytes: 1929392

CGAL Polyhedrons in cache: 3

CGAL cache size in bytes: 7228488

Compiling design (CSG Products normalizati
malized CSG tree has 6 element:

Compile and preview finished.

Total rendering time: 0 0 minutes, 0 seconds

Viewport: translate = [ -3.66 -3.06 -1.76 ], rotate = [ 52,90 0.00 348.60 ], distance = 140.00 OpensCAD 2015.03]

mmand line

s
O'specify next point or [undo]

207.0000, 76.0000 69.7500 , -37.5000 Specify next point or (undol gy Back SelectedTotal Length Current Layer
220.5108 < 20.1607° 79.1916 < 331.7360° o o o



DE
MO
' Ra
spberry P
i Cas
e

W
e
nu o
f
derstaand
RP
| C
ase
te

yl
0

ey i,
.q».:;‘ Sy
=

B
...‘5":.‘"-1
e o
‘—’ﬂ—. A
__'.p.-; e,
— _‘.-'-‘—-op
‘d—-“‘—-pi.-
".¢,.|n: "‘—’-
T i '-‘."—
ﬂn-""'"—" i
—aﬂ-i-ﬁ—“ e
e o o '-—-.
"5 e -qld-l"
“-' 3 -‘.“‘l
opp- 5 et
"‘ -.ﬂ'-“-"
!ﬂﬁ"‘ Ee i
g e
e i
5‘."’5-:""
5 ": o
! A "-"
e -‘-ﬁgﬁapﬂ
= ot 3
—pm'"‘"uﬁ“%
" -‘.'ﬂ o
‘__.p-“‘ o e
‘—”i—' e
- -,-F g, |
...wﬂ*‘..pﬂw
d"-ﬁ,’d"““"
ﬁﬂdﬂﬂﬂ"'dﬁ‘
[ ) T
o
ey
‘:‘“":i.
T e
S

i
e
ay

Al
“Il
i

o -
o




Het CAM gedeelte

» Als je een ontwerp gemaakt hebt, kun je deze
exporteren naar een wireframe model.

 Hiermee kan je via bv via Cura deze laten
‘slicen’ naar CNC code om je machine aan te
sturen

Slicen = In laagjes opdelen, zoals ook een 3D
printer met fillament dit doet.

Zle DEMO
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