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Recent News OpenSCAD is a software for creating solid 3D CAD objects.

14)ul 2016 It is free software and available for Linux/UNIX, MS Windows and Mac OS X.
OpenSCAD Customizer

The topic of this year's Google Summer

of Code project is...

3 Mar 2016

Google Summer of Code 2016
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L Download OpenSCAD
OpenSCAD 2015.03-2 Windows

OpenSCAD, in collaboration with Other OSs and Versions

10 Mar 2015

OpenSCAD release: 2015.03
OpenSCAD 2015.03 has just been
released!

This release adds a number of features
which has been in development for

some...



Co je OpenSCAD?

e Software na vytvareni plnych 3D CAD model(

— pomoci konstruktivni geometrie ve 3D a ,vytahovani“ ndkrest ze 2D

» Svobodny software, dostupny na Linux/UNIX, Windows, Mac OS X

— General Public License version 2
* ,Svobodu nebo Zivot”

* Neinteraktivni nastroj

— tvori se skript, ktery je tfreba ,,zkompilovat”

Co OpenSCAD neni?

e Umeélecky nastroj
— nejde o vytvarné ztvarnéni, ale vytvoreni prostorového predmeétu



Jak na to?
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OpenSCAD
The Programmers Solid 3D CAD Modeller

axisend-fingers.scad
fingerclip.scad

mount.scad
clipd.scad
connector.scad

Nedévné v Zaklady
: [ Funkce

uploads_97 90 1c 76 _51_involute_blower.scad b Pokrogilé

CameraFrontBottorm-fingers.scad b Staré

CameraBackBottom-fingers.scad

[] Pfigté nezobrazovat

OpensCAD 2015.03




Jak na to?

e Konstruktivni geometrie —to je jednoduché:

— zakladni objekty | # e o S

Soubor  Upravit Design  Zobrazit Napovéda

— transformace Edglwa B on=sE @ o i = N
. 1 cube():r
— kombinace o | 7

]
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Konzole

Saved backup file: C:fUsers/David/DocumentsfOpensCAD backups /unsaved-backup-ggHp5572. scad
Compiling design (CSG Tree generation)...
Compiling design (C5G Products generation)...
Geometries in cache: 3

Geometry cache size in bytes: 4332

CGAL Polyhedrons in cache: 1

CGAL cache size in bytes: 39760

Compiling design (CSG Products normalization). ..
Mormalized CSG tree has 1 elements

Compile and preview finished.

Total rendering time: 0 hours, 0 minutes, 0 seconds

Pohled: posun = [ -0.00 -0.00 -0.00 ], rotace = [ 55.00 0.00 25.00 ], vzdalenost = 23.35 OpensSCAD 2015.03
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Editor
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Soubor  Upravit Design  Zobrazit  MNapovéda
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cube () 7

translate ([3,0,0])
sphere () ;

Konzole

Saved backup file: C:/Users/David/Documents/OpenSCAD backupsfunsaved-backup-ggHp5572.scad

Compiling design (C5G Tree generation)...
Compiling design (C5G Products generation)...
Geometries in cache: 3

Geometry cache size in bytes: 4392

CGAL Polyhedrons in cache: 1

CGAL cache size in bytes: 39780

Compiling design (C5G Products normalization). ..
Mormalized CSG tree has 2 elements

Compile and preview finished.

Total rendering time: 0 haurs, 0 minutes, 0 seconds

Pohled: posun = [ 40,00 40.00 -0.00 ], rotace = [ 55.00 0.00 25.00 ], vadalenost = 23,35

OpenSCAD 2015.03
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w Bezejmenny.scad® - OpenSCAD

Soubor  Upravit  Design  Zobrazit

Mapovéda

Editor

f e W O e St oSS
1 S$fn=10;

2

3 cube();

-

5 translate([3,0,0])

sphere () ;

Pohled: posun = [ 40,00 40.00 -0.00 ], rotace = [ 55.00 0.00 25.00 ], vadalenost = 23,35
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Konzole x

Saved backup file: C:/Users/David/Documents/OpenSCAD backupsfunsaved-backup-ggHp5572.scad
Compiling design (C5G Tree generation)...
Compiling design (C5G Products generation)...
Geometries in cache: 5

Geometry cache size in bytes: 826456

CGAL Polyhedrons in cache: 1

CGAL cache size in bytes: 39780

Compiling design (C5G Products normalization). ..
Mormalized CSG tree has 2 elements

Compile and preview finished.

Total rendering time: 0 haurs, 0 minutes, 0 seconds

OpenSCAD 2015.03
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Kombinace objek

tu — spojeni

-
w Bezgjmenny.scad® - OpenSCAD

o] |

Soubor  Upravit Design  Zobrazit  Napovéda
Editor ®
] = b O~ SE 3=
1 5fn=100;
2
3 Flunion () {
4 cube () ;
5 translate([1, O, 0.5])
© cube ([0.5, 0.5, 0.5]1);
7L
z

Konzole

Q9 HQRQD & B
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Pohled: posun = [ -0.00 -0,00 -0.00 ], rotace = [ 55.00 0.00 25.00 1, vzdalenost = 23,35

Saved backup file: C:/Users/David/Documents/OpenSCAD backupsfunsaved-backup-ggHp5572.scad
Compiling design (CSG Tree generation). ..
Compiling design {C5G Products generation)...
Geometries in cache: 8

Geometry cache size in bytes: 828640

CGAL Polyhedrons in cache: 5

CGAL cache size in bytes: 115856

Compiling design (CSG Products normalization). ..
Mormalized CSG tree has 2 elements

Compile and preview finished.

Total rendering time: 0 hours, 0 minutes, 0 seconds

Open5CAD 2015.03




Kombinace obje

tu -

odecteni
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Soubor  Upravit Design  Zobrazit  Napovéda

Editor

I~ R o W = = s |
1 5fn=100;

2

3 Eldifference () !

4 cube () ;

5 translate([0.5, 0, 0.51)

© cube ({[0.5, 0.5, 0.5]);

Q9 HQRQD & B

Konzole

btk Bt i

Geometries in cache: 7

Geometry cache size in bytes: 827912

CGAL Polyhedrons in cache: 3

CGAL cache size in bytes: 77808

Total rendering time: 0 hours, 0 minutes, 0 seconds
Top level object iz a 30D object:

R R I

Simple: YES
Vertices: 14
Halfedges: 42
Edges: 21
Halffacets: 18
Facets: 9
Volumes: 2
Rendering finished.

Pohled: posun = [ -0.00 -0,00 -0.00 ], rotace = [ 55.00 0.00 25.00 ], vzdalenost = 23,35
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Open5CAD 2015.03




Kombinace objektu - pruni
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Soubor  Upravit Design Zobrazit Napovéda

Editor x
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] = b O N
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5fn=100;

intersection() |{
cube () ;
translate([1, 0, 0.5])
cylinder ([0.5, 0.5, 0.5]);:

S o T O Y o TS T o ]

Pohled: posun = [ -0.00 -0.00 -0.00 ], rotace = [ 55.00 0.00 25.00 ], vzdalenost = 23.35 OpensCAD 2015.03
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Konzole LS

Saved backup file: C:/Users/David/Documents/OpensCAD backups/unsaved-backup-gqHp5572.scad
Compiling design (C5G Tree generation). ..
Compiling design (CSG Products generation). ..
Geometries in cache: 9

Geometry cache size in bytes: 843192

CGAL Polyhedrons in cache: 5

CGAL cache size in bytes: 115356

Compiling design (C5G Products normalization). ..
Marmalized CSG tree has 2 elements

Compile and preview finished.

Total rendering time: 0 hours, 0 minutes, 0 seconds




Parametry objektu

... Se pisSou do zavorek za objekt, na poradi nezalezi:
union () {
cylinder (h=4, r=1l, center=true);
rotate ([90,0,0])
cylinder (h=4, r=0.9, center=true);




Parametry objektu

difference () {
cylinder (h=4, r=1l, center=true);
rotate ([90,0,0])
cylinder (h=4, r=0.9, center=true);

} N ber

—_




3D

* koule

e kostka

e valec

* mnohostén

* kruh

e obdélnik

* viceuhelnik
* text

Zakladni objekty

sphere
cube
cylinder
polyhedron

circle
square

polygon
text



transformace

posun
otoceni

meéritko

velikost

preklopeni

maticova transformace
barva

okraj

konvexni obal
Minkovského suma

translate
rotate
scale
resize
mirror
multmatrix
color

of fset
hull
minkowski



kombinace

* spojeni union
* rozdil difference
* prlnik intersection



Programovani

Funkcionalni jazyk
Zakladni syntaxe podobna C/C++
Proménné

— Pozor, chovaji se JINAK (Funkciondlni jazyk)
— nelze x=x+1

Vektory

— plni funkci poli

- a=[1,2,4,7];

— vicerozmérna pole: vnorovani

— b=[ [1,2], “meloun”, al:



programovaci konstrukce

podminka

if (a==5) cube(7) else cylinder(3);
podminény vyraz

c= a==b ? 4 : 5 ;

iterace — cyklus

for(variable = [start : increment : end])

for (variable = [start : end])
for(variable = [vector])

prunikova iterace
intersection_for



funkce a procedury

* procedura

— provadi akci

module name ( parameters ) { body }
e funkce

— vraci hodnotu
function name( parameters) = value;



OpenSCAD CheatSheet

Tahak

Syntax Transformations Mathematical | | Functions Other
var = value; translate([x,y,z]) abs concat echo(..)
module name(..) { .. } rotate([x,y,z]) sign Lookup for (i = [start:end]) { .. }
name(?; scale([x,y,z]) sin str for {i = [start:step:end]) { .. }
rome(ys e = resize([x,y,2],auto) cos chr for (= LopmrD) { - }
T mirror{[x,y,z]) tan search intersection for(i = [start:end]) { .. }
0 e mErh multmatrix{m) acos version intersection for(i = [start:step:end]) { . }
T color("colorname") asin version num intersection for(i = [, 1) { ~ }

color([r,g,b,al) atan norm ifF Y-}
2D offset(r|delta,chanfer) atan2 Cross aestan— 3
circle(radius | d=diameter) hull() floor parent module(idx) import("...stl")
square(size, center) minkowski() round ' < | linear extrude(height,center,convexity,twist,slices)
square([width, height],center) ceil rotate extrude(angle,convexity)
polygon([points]) Boolean operations 1n surface(file = "..dat",center,convexity)
polygon([points],[paths]) - len rojectionfcut)

. union() - projection
text(t, size, font, et render (convexity)
h@lignz valign, spacing,_ difference() — e
direction, language, script) intersection() lo children([1dx])
pow )
R . ﬂl’_t . =

3D Modifier Characters o List Comprehensions
sphere(radius | d=diameter) Generate [ for (1 = range|list) 1 ]

. .
cube(size, center) = CRLG = Conditions [ for (i = .) if (condition(i)) i ]

, ;
cube([width,depth,height], center) - S CDIE on Assignments [ for (i = ..) let (assignments) a ]

. # highlight / debug max \
cylinder(h,r|d,center) / back ’
. % transparent ackgroun - -
cylinder(h,r1|d1,r2|d2,center) Spec131 variables
polyhedron(points, triangles, convexity) |
| | sfa minimum angle

Sfs  minimum size

sfn  number of fragments

st animation step

svpr viewport rotation angles in degrees
svpt wviewport translation

Svpd viewport camera distance
Schildren number of module children

web openscad.org, sekce documentation




Dalsi takové projekty

Open)JSCAD
FABFabbers
CoffeeSCad
RapCAD
ImplicitCAD
OpenSCAD.net
Cubehero
Libre 3D



