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ABSTRACT 
This bachelor thesis explores the possibilities of creating a virtual prototype, which is to be 
understood as an advantageous approach of designing new machine tools. Different approaches 
regarding the afromrentioned proces are described in the research part. Following the research, 
a simple virtual prototype for kinematics optimisation was made. 

 

 SLOV  
Virtu rototyp, modelovanie, simul , Industry 4.0 

KEYWORDS 
Virtual prototype, modelling, simulation, Industry 4.0 

 

 





 

 

 

CIA 
KLEMENT, Roman.  

53 
 









 

 

 

 
pracoval som ju samostatne pod 

  v zozname. 

 

V   

Klement Roman 

 





 

13 
 

OBSAH 

1  ...................................................................................................................... 15 

2 ............................................................................................... 17 

3 CAD 19 
3.1 Trendy v  ................................................................. 19 

4 MULTI-BODY SIMULATION ............................................................................ 21 
4.1 Prvky MBS ......................................................................................................... 21 
4.2  ...................................................................................... 22 
4.3  ............................................................................................... 22 

5 KOV .................................................................. 23 
5.1  ........................................................................... 23 
5.2  ................................................................................................. 24 
5.3  ................................................................................................ 24 
5.4  ............................................................................... 25 
5.5  ............................................................................................... 25 

6 CO-  ................................................................................................... 27 
6.1 MBS - Simulink .................................................................................................. 27 
6.2 MBS - MKP ........................................................................................................ 27 

7 ....................................................................................... 29 
7.1  ............................................................................................................... 29 
7.2  ............................................................................................................... 30 

8 INDUSTRY 4.0 ....................................................................................................... 31 
8.1  .................................................................................... 31 
8.2  .............................................................................................. 32 
8.3 ndustry 4.0 ............................................................................................. 32 

9  .................................................. 33 
9.1 Model .................................................................................................................. 33 
9.2 Poloha TCP ......................................................................................................... 34 
9.3 Nastavenie Simscape-u ....................................................................................... 35 
9.4 Tvorba modelu .................................................................................................... 37 
9.5  ............................................................................................................ 39 

10  .................................................................................................................... 43 

11 OJOV .................................................................. 45 

12  .................................... 48 
12.1 Zoznam skratiek .................................................................................................. 48 
12.2 Zoznam tabuliek ................................................................................................. 48 
12.3  ............................................................................................... 48 

13  ............................................................................................... 51 
 

 





 

15 
 

1  

Z  
m 

 

   vl  ]. 

v  to   
z 

]. 

  je treba 
 CAD progra

na model s 
ch 

 
analyzuje z 

 
 

V  
charakterizuje Industry 4.0. Toto hnutie ch  
fungovania  priemyslu. ou. 





 

17 
 

 
 
 
 
 
 
 
 
 
 
 
 

a)  

2  

s  geometriou. 

struhy a  jednej osi. 
V polovici -

-
obr. 1a) [14]. 

 
 stroja. Dnes sa na  dielov v leteckom 

a  paralelnou kinematikou (obr. 1b). Stroje 
s   smeroch 
x, y a z  

  

 

                                                                                                                                                                                                                                                    

 

 

 

 

 

 

 

 

 

 

Obr. 1)  

 

  

 





 

19 
 

3 CAD 

CAD (Computer-
predstavu o 

siatych rokov nahradzovali rysovacie dosky a 

z  

   
 modelu jednoducho 

si svoje 

modelu, z 
 

param  podobne. 
 

  
 [14].  

  s 
funkciami a 

 

 automobilovom a leteckom priemysle.  

3.1 Trendy v  

 
 

  nich. 

  

 
 

 zostave. Pri z  nestabilite 
 2. 

 

Technologies [20]. 

  

 sa radia 
skosenia a 



 

20 
 

zmene parametrov [10]. 

  

ou  
s 

  . 1.).   

 

Skupina Popis  

Odkazy 
  

 
  

Jadro 
 

cia, 
 

Detail Upravovanie telies 
 

 

   

  Skosenie, splynutie, 
zaoblenie 

Tab 1)   [20]. 

 
 , aby 

  

 

Obr. 2)  



 

21 
 

4 MULTI-BODY SIMULATION 

V 
a 

 [31]. 

V CAD  
  

  

 do MBS (Multi-
  obr. 3) [13]. Tlmiace 

 

 

 

Obr. 3)  

4.1 Prvky MBS 

ov. 

 ebo bez 
 ce 

 
  



 

22 
 

4.2  

 

 k , 
 d  , 
 a . 

 

 
 je vstupom pohyb a 

 

 
 

  

Z  
 

 

 

4.3  

  
a  

  
a 
patria: 

 ADAMS 

Adams od M  
 

nadstavba Machinery. torov a 
[15]. 

 MATLAB - SIMULINK 

N

  
 . 

 MBDyn 

 Na rozdiel od 
 

 leteckom a automobilovom priemysle [32]. 



 

23 
 

5 KOV 

  
 lasti (telesa) 

 

 , 
 , 
 . 

 

tnej 
 

5.1  

z , tetrahedronov a -stenov ( obr. 4). 
V  

  
  

  

 

  

v 

 

   

V 

 

s   

 

Obr. 4)  

 



 

24 
 

5.2  

 frekvencie a tvary (obr. 
5 , kedy by mohla nast

  
z 
s  

 

 

Obr. 5)  

5.3  

 

 
v 

  6 
 

 
  

 

Obr. 6) cieho stroja [18] 

 



 

25 
 

5.4  

 
tuhosti
a  

 Top  

 
   pomocou 

 

  

 

o h , 
o  , 
o . 

 
stroja [31]. 

5.5  

V  

 ANSYS 

Jeden z  

  touto verziou 
 v 

 

 Dassault Abaqus 
 NASTRAN 

odesk Inventor a  





 

27 
 

6 CO-  

Co-  
 

  jednom programe. Preto boli 
 

z . Dnes sa tak  

6.1 MBS - Simulink 

Co-   
 

 

P  
V 
ako m-  

 
mi v pro

(obr. 7 -  

 

Obr. 7) S - -Simulink [30] 

6.2 MBS - MKP 

-  
 programoch MSC Adams a 

 
 

  
simul  

 

 ANSYS a 
v MSC Adams

  
   MSC 

Adams. 



 

28 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

29 
 

7 A  

priestor a    

  

zmy  

  

 
obrazom. K  

rkeroch [28].  

7.1  

V  

  

-mounted  
o forme okuliarov s 

 

vytvorenie   
 

 
  

(Computer Assisted Virtual Environment) (obr. 8) [5]. 

 

Obr. 8) Prostredie CAVE 



 

30 
 

  

v 
  displejov na 

 
 

 

   

 

 

7.2  

   
 

  
 .



 

31 
 

8 INDUSTRY 4.0 

-
  

 sc
  

 Kyber-  

 -
  

 
  

  

  

 

s   
 

 Cloud computing 

 
 

  

8.1  

V  ho 
z Technickej univerzity v 

 

 

e interakcia medzi rapid prototyping 
a 

 
 

 

 

 

 



 

32 
 

8.2  

  
obr. 9  

 
  

v  

 

Obr. 9)  

8.3   

 Industry 4.0 
   

-  hlavne 
   

 -   
 

 

 

 

 

 

 

 

 

 

 

 

 

 



















 

41 
 

z  
 tv

hlavy. 

 

Obr. 23) Trajekt P 

 
stroja a   

 
-body prototypu. 

 

 

 

Obr. 24) 









 

45 
 

11 ZO OV 

[1] QIN, Jian, Ying LIU a Roger GROSVENOR. A Categorical Framework of 
Manufacturing for Industry 4.0 and Beyond. Procedia CIRP [online]. 2016, 52, 173-178 [cit. 
2017-03-03]. DOI
http://linkinghub.elsevier.com/retrieve/pii/S221282711630854X 

[2] CAPPELLO, F. a A. MANCUSO. A genetic algorithm for combined topology and 
shape optimisations. Computer-Aided Design [online]. 2003, 35(8), 761-769 [cit. 2017-04-27]. 
DOI: 10.1016/S0010-4485(03)00007-
http://linkinghub.elsevier.com/retrieve/pii/S0010448503000071 

[3] BODEIN, Yannick a Bertrand ROSE. A roadmap for parametric CAD efficiency in the 
automotive industry. Computer-Aided Design [online]. 2013, 2013(10), 1198 1214 [cit. 2017-
03-






























