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Vyroba modelu @

m stdhnout jiZ existujici
m pouzit 3D skenner

m vytvofit vlastni model

m CAD, 3D modelovaci program
m parametricky CAD
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TinkerCAD @

® www.tinkercad.com
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TinkerCAD ﬁy
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TinkerCAD - P¥ikald 1 ﬁy
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TinkerCAD - P¥ikald 1 ﬁy
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TinkerCAD - P¥iklad v
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Desti¢ka W
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Desti¢ka

2 panelscad - OpenSCAD - o x
Soubor Uprovit Design Zobrazit Nepovéda
Editor x

1 $fn = 1005

2

3

4

5

6 vyska = 5;

7

8 rozestup = (delka - 2*r - 2)/(pocet - 1);

9

10 difference ()

118{

12 translate ([delka/2,0,0]) cube([delka, sirka, vyska], center=true);

13

14 for( i = [r : rozestup : delka - r])

15 {

16 translate ([1+1,0,0])

17 cylinder (h=vyska, r=r, center=true);

18 )

;g’ @R_aA’”ID PP ITB Fh

Konzole x

|Pohled: posun = [ 48.57 16.00 -15.50 ], rotace = [ 41.700.00 4.00 ], vadalenost = 213.38 (636x470) b (OpenSCAD 2019.05
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OpenSCAD
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module rotey(rot, z, h)
zotate(99, rot)
cylinder (r = z,

h=n, 3

aifference() {

_from_aia(role) s
Tfrom dia(size * 2.5);
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https://www.openscad.org

OpenSCAD @

m objekty

m akce (vytvofeni objektu, pfitazeni hodnot promé&nnym,...)

m operace (transformace, mnoZinové operace, zména vzhledu, ...) { }
m komentd¥ //, /* */
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Datové typy @
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¢isla

logické hodnoty
fetézce

interval

vektor

nedefinovand hodnota (undef), not a number (nan)




Proménné W

m funkcionalni programovaci jazyk
® nazev = hodnota;

m pole = vektory

Example (Jaky bude vystup?)
a=3;

echo(a);

a =4

echo(a);

Je v poradku konstrukce x = x + 1;7
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Proménné @

Example (Jaky bude vystup?)
a=0;

if(a==0)

{

a = 1:

}
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Rozsah platnosti @

Example

a=1

translate ( [0,0,0] )
{

a=2;
echo(a);
}

echo(a);
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Rozsah platnosti

Example
a=1;
translate ( [0,0,0] ){
a=2;
echo(a);
}
translate ( [0,0,0] ){
echo(a);
translate ( [0,0,0] ){
echo(a);
a=3;
}

}
echo(a);
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Rozsah platnosti @
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Vektor, Matice @
Vektory

m[]

m e[5]

Matice

m[[]1, [1]]
m e[5][2]

Example

e =[[1], [], [3.4,5], "string”, "X", [[1,2], [3,4,5], [[6.7], [8.9]]];
Jaka je délka e?

e[0] =

ell] =

e[2] =

ef3] =

e[3][1] =

Mgr. Markéta Trnetkova, Ph.D. (UPOL) Modelovani



Operace s vektory, maticemi @

m concat()

m len()

Example
a=[1.2];
b =[3,4];
c = [a,b];
d = concat(a,b);
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Matematické operace W

. +, _’ *, /’ o/0
m cos(), sin(), tan(), acos(), asin(), atan()

m abs(), ceil(), round(), floor(), exp(), In(), log(), max(), min(),
pow(), rands(), sign(), sqrt(Q)

m lookup
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Krychle @

cube
size

center, false

cube(size = 5, center = true);
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Krychle @

Example

cube(size = 5, center = true);
cube(5, true);

cube(5);

Example

cube(true, 5);
cube(center = true, size = 5);
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Vilec @

B cylinder
mh

ET

mrl

mr2

md

m dl

m d2

m center, false
m $fa

m $fs

m $fn

Jak udélat pomoci cylinder kuZel?
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Vilec W

$fa = minimalni Ghel kaZdého fragmentu
$fs = minimalni délka oblouku
$fn = polet fragmentl v 360°

Co se stane, kdyZ zvolime nizké $£fn?

Example
cylinder(h =5, d =10, $fn=3); J
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Pravidelny &ty¥stén @

Vytvotte pravidelny ¢ty¥stén s délkou hrany 10 jednotek.
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Koule @

m sphere
mr 1
md

m $fa, 12
m $fs, 2
m $fn, 1
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Mnohostén @

m polyhedron
m points
m triangles, faces

B convexity

Example

polyhedron(
points=[[5,5,0],[5,-5,0],[-5,-5,0],[-5,5,0],[0,0,10]],
faces=[[0,1,4],[1,2,4],[2,3,4],[3,0,4],[1,0,3],[2,1,3]]

);
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Pravidelny &ty¥stén @

Vytvotte pravidelny Ety¥stén s délkou hrany 10 jednotek pomoci mnohosténu.
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Transformace @

scale([x, y, z])

resize([x, y, z], auto)

rotate(a, [x, y, z]), rotate([x, y, z])
Jak prevrétit objekt?

translate([x, y, z])

mirror([x, y, z])

multmatrix(m = [ ... 1)
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Transformace W

V jakém potadi se vykonaji jednotlivé operace?

translate([0,20,0]) rotate([90,0,0]) cylinder (h=20,r=10);
rotate([90,0,0]) translate([0,20,0]) cylinder (h=20,r=10);
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Multmatrix @

scale X scale X sheared along Y scale X sheared along Z translate X

scale Y sheared along X scale Y scale Y sheared along Z translate Y

scale Z sheared along X scale Z sheared along Y scale Z translate Z
0 0 0 1

translate([10,20,30]) rotate([0,0,45])
cos(45) —sin(45) 0 10
sin(45)  cos(45) 0 20
0 0 1 30
0 0 0 1
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Operace @

m union()
m difference()

B intersection()
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Operace @

union(){
translate([-10,0,0]) sphere(r=5);
rotate([0,90,0]) cylinder(r=2, h=20, center=true);
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Lad&ni @

m color("red"), color([r,g,bl), color([r,g,b,al)
m#
m
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OpenSCAD - P¥iklad ﬁy
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