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MECHANISMU

CiL

Toto cvic¢eni bude mit za ukol projit modul mechanismu. Prvni ¢asti se zaméfime na mechanismus
obecného charakteru. V dalsi ¢asti ukazeme mechanismy konkrétnich strojnich soucasti.

Predpoklady

v’ Znalost zakladniho popisu

PROBIRANE PRVKY, FUNKCE A POSTUPY

Link

Joint
Coupler
Connector
Constrain
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Kapitola 1 - Obecny mechanismus




Krok ¢.1  Otevieni sestavy

=
1. Kliknétena
Open
2. 'V okné OPEN oteviete polozku mechanismus (Najdete jej ve vami zvoleném adresati s uloZzenymi

CAD daty). 3

3. Dole kliknéte na Options... — Model data — /
zaskrtnéte surface a solids

4. Potvrd’te tlacitkem OK .

Potfebné CAD data naleznete na courseware u
predmétu KKS/KPP — Studijni materialy —
sw NX — Zalozka mechanismu.

Krok ¢.2  Ptepnuti do Motion simulation

Pti otevieni sestavy mame nahrané jednotlivé dily mechanismu. Piejdeme z prostiedi modelare do
prostiedi mechanismu.
1.V ikonovém menu na ikonu frf start~ po jejim rozbaleni piejdeme do prostiedi Motion

Simulation (mechanismu). o] () 3 W | of 8

. . £j NXSheetMetal..  Ctrl+Alt+N
Nyni nastala zména prosttedi je zapotiebi vytvofit novou ) Shapeswdio.  Ciri+Alt+s
SimUIaCi. #5 Drafting Ctrl+Shift+D

ilufq Adyanced Simulation...

2.V Motion Navigator klineme pravym tla¢itkem mysi na

Obecny_mechanismu a dame New Simulation. ¥ Monufacturing...  Cori+AKEM
. _I Cateway...
& Motion Navigator
n:_ IZ Assemblies
o Mame PMI
All Applications 3
?:_ 8| e Simulation [ Environment [ = X
Analysis Type .
. . Lo R o, () Kinematics
3. V okn¢ Enviroment zaloZce Analysis type ozna¢ime @oynamics
Dynamics a Component-based Simulation Advanced Solution Opions A
Ostatni polozky nechame odSkrtnuté. S:jﬁ:ﬂf’j:;ﬂ
DFIexib\E Body Dynamics
Rozdil mezi Kinematikou a dynamikou. S -
V kinematickém feSeni - nezahrnuje gravitaci a hmotu jednotlivych soucasti e
- jednotlivé modely jsou povazovany za tuhé

- zahrnuje vnéj$i a vnitini sily ne vSak v zavislosti na pohybu
- nezahrnuje kontakty
- mechanismus nemlze mit vic jak jeden stupen volnosti
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V dynamickém feSeni - zahrnuje gravitaci a hmotu jednotlivych soucasti
- zahrnuje vng&jsi a vnitini sily, které ovliviiuji pohyb mechanismu
- zahrnuje kontakty
- mechanismus muize mit vic jak jeden stupen volnosti

4. Klikneme na OK.

Nyni jsem se prepnuli z *.prt do *.sim

M NX 1.5 - Motion Simulation - [(Simulation) Omecny_mechanismu.sim]

L;:}Eile Edit View Insert Format Tools Assemblies Information Analys

{*J"Startv Id of~ Bg = | ¥ %% Command Finder @J |

5. Klikneme-li pravym tla¢itkem mysi na motion_1 muzeme piepsat nazev pies rename —
Obecny_mechanismus_1

&  Motion Navigator

Mame & Motion Navigator

sigi Dbecny_mechanismus e

[3 motion_1

Eg_ﬁ Obecny_mechanismus

J’.? Omecny_mechanismu

Simulaci ulozime.

Krok €.3  Vytvofeni jednotlivych linki

Ikona N

Link Objects A
link - jedna se o téleso v mechanismu AL
- vV Sestavé definujeme pohyblivé ¢asti
- vyskytuje-li se v sestavé vice vii¢i sob& nepohyblivych soudasti ess Traperies Oprer ~
napt. hiidel, pero a naboj definujeme je jako jeden link. —
- nepohybujici se souéasti definujeme jako pevny nebo-li Fix-link | == iene &
1. Pti jeho otevieni se ndm otevie tabulka s of Inertia i<|[#
Zalozka Link Objects - v pracovni ploSe vybereme piislusny link
ZaloZzka Mass properties option -
Automatic - program na zakladé geometrie a
piifazeného materialu, sam urci t&zisté a jeho
rozlozZeni hmoty okolo Hlavnich centralnich os initial Transtation Velocity v
arovin Initial Rotation Velocity v
- User Defined - Moznost uzivatelského urceni —— 2
hmotnosti a jeji rozloZeni okolo Hlavnich S
centrélnich os a rovin, které je mozné nastavit ek &
v zéloZce Mass and Inertia o ]
V piipad¢ ze by byl nahran objekt jako plocha. Bylo by nutné tyto ; _ =
parametry uzivatelem dodefinovat. —_—




Zalozka Initial Translation Velocity umozni nastaveni poc¢ate¢niho

posunuti vybraného ¢lenu

Z&lozka Initial Rotation Velocity umozni nastaveni poc¢ate¢ni

rotace vybraného ¢lenu

Zalozka Settings - Zaskrtnutim uré¢ime nepohyblivy link

Zéalozka Name - Vytvofeni popisu vybraného
V 4

4. Vytrotime link ozubeného kolecka u motoru

Nastaveni tabulky - Mass properties option -
Automatic

Ostatni polozky ponechame uzaviené
Settings - nezaSkrtavat Fix Link
Name - Ozubene_kolecko

5. Klikneme na Apply
Toto nastaveni bude ponechano i pro dalsi

Komponenty, nebude-li jinak v textu uvedeno.

6. Vytvofime link na hnaném ozubeném kole
a jeho spole¢nich komponentech
To znamena oznaéime celkem 6 soudasti,
které se viéi sob& nepohybuji (Velké ozubené
kolo, hiidel, kolo s drazkou, ¢ep u kola, s
rameno a ¢ep u ojnice)

Name - Ozubene_Kolo_hridel_drazka cep

¢lenu (napt. ozubene_kolo)

2. Prvotné vytvorime fix link na motoru, jeho desce a

Linearnim vedeni.

Oznac¢ime komponenty dle obrazku

Nastaveni tabulky - Mass properties option -
Automatic

Ostatni polozky ponechame uzaviené

Settings - zaSkrtneme Fix Link

Name - Motor_Vedeni

V Motion navigator se zobrazil Joint (jeho
podrobny popis si ukdZzeme v dalSim kroku)

3. Klikneme na Apply (Pro dalsi kroky bude tabulka

oteviena)

Link Objeets

" Sebect Otject (1)

Mass Froperties Optiun

[Automane
Mass and Ineria
Imitial Translatian Velocity
Initial Rotation Velocity

>l<l<i< @] E >

Settings

[ e 1 ik

Initial Transistion Velocity

Initial Rotation Velocity

[-ok—] [=ampive] [ Cancei ]




Link Objects.

O

Mass Properties Option

[[Aummam:

Cep u ojnice (vzdalengjsi od motoru)

Mass and Inertia

Initial Translation Velocity

Initial Rotation Velocity

> <<z !ZI?H?

Settings.
| Cleanetink

Name

[

»lo_hridel drazka cep

¥

y

8. Nyni oznacime ojnici (vzdalené&jsi od motoru)

Name: Ojnice_1

Mass Properties Option

[[Automatic

Mass and Inertia

Initial Rotation Velocity

h 4
Initial Translation Velocity v
v
..

Sertings

i [Fix the Link

9. Dalsi oznac¢ime ojnici (blizsi k motoru)
Name: Ojnice_2

Mass Properties Option
I[ Automatic =

Mass and Inertia

Initial Translation Velocity

Initial Rotation Velocity

Settings

[ D neink




10. Oznacime kluzné vedeni (vzdalené&jsi od motoru)
Name: Kluzne_vedeni_cep_1

Link Objects -
Mass Properties Option | A
[[Automatic @

Mass and Inertia | v

Initial Translation Velocity

v
Initial Rotation Velocity v
A

Settings.

[DFb(ﬂ%ELin‘k

Name | A

11. Oznacime kluzné vedeni (blizsi k motoru)
Name: Kluzne_vedeni_cep 2 &

Mass Properties Option
[ [Automaic ]

Mass and inertia

X
Imizial Tl.ﬂw_l \‘!lo_ﬂ_ll' | v
Imivial Rotation Velocity. v
Semings A

[r_‘!rmnuu
Hame LA
o) ens] [Cancs

12. Ty¢ umisténou ve vedeni 2 a fialové objimce
Name: Tyc

Link Objects

..

Mass Properties Option

= [ Automatic 2]

Mass and Inertia

Initial Translation Velocity ep_1

v
v
¢ Initial Rotation Velocity v
Settings A

l [T Fix the Link

L Name |A

<\




13. Oznacime ramennou paku u kluzného vedeni 1
Name: Ramenna_paka

14. Oznacime objimku v ramenné pace
Name: Objimka

15. Oznacime kloubovou ty¢
Name: Kloubova_tyc

X[ Link

Link Objects

Mass Properties Option

I [Automatic

Mass and Inertia

Initial Translation Velocity

Initial Rotation Velocity

Settings

[ththe Link
—

T

w [ Tink

Link Objects

Mass Properties Option

l | Automatic

Mass and Inertia

Initial Translation Velocity

Initial Rotation Velocity

Settings

[ [Fis the Link

w [Link

Link Objects

Mass Properties Option

[ [Automatic

Mass and Inertia

Initial Translation Velocity

Initial Rotation Velocity

Settings

[DF‘tx:he Link

Name

[Dhjlmka




16. Oznacime rameno u kloubové tyce
Name: Rameno

Mass Properties Option 1 A Link Dbjects. A

[[Automam: |

Mass and Inertia \ v Mass Froperies Option A
Initial Translation Velocity > [wromasic =

Initial Rotation Velocity v N
- T Mass and Inertia v
Settings A Initial Transiatian Velociry v
- [Drix(he Link Instial Hotauion Vesocaty ¥
— Semings A

Name A
] l [“lrine Link

Nase: A
== [ —
[0 Eapany] [Caneet )

del_drazka_cep

17. Oznac¢ime Kulovou ty¢ mezi ramenem a drazkou
Name: Kulova_tyc

18. Celkovy strom linkti v mechanismu

Eg_déober_n\,r_mechanismus

B e R 19. Oznacime-li ve stromé naptiklad link Motor_vedeni.

£ % Links Vybrany komponent se na pracovni ploSe zvyrazni
- [A%y Kioubova_tyc oranzovou barvou a ve stromé se u Jointu popis zméni na
W%y Kluzne_vedeni_cep_1 modré pismo. V opa¢ném piipad¢ je napis linku ¢erveny.

%y Kluzne_vedeni_cep_2

- [y Kulova_tye

- %5 Motor_Vedeni

- W%y Objimka

- W%y Ojnice_1

% Ojnice_2

- % Ozubene_kolecko

o | '% Ozubene_kolo_hridel_drazka_cep
- [ % Ramenna_paka

- [ % Ramena TR e
b %y Tyve A RTm——

S (43 Obeemy. mechanismu

= i = R Ty Links
IJ: Eﬁ':]nmts A% Keubavanyc
B T Kuzne_veseni

% Kusne_vedegifon 3

% Kulovne

B
BT Cojiria
1% Ginieet
B Ginice.2
B Crutene_saie
1% Gauene. sl
Ty Ramenna
B% Rassens
A% T

= B joims
B oo

ridel_drazia_cen

Pravies |




Krok ¢.4  Vytvofeni jointd u jednotlivych vazeb

lkona

Nazev: joint
Nyni vytvofime vazby mezi jednotlivymi linky v zavislosti jejich pohybli v mechanismu.
Bez vazeb by se mohly linky voln¢ pohybovat v prostoru ,ve kterém mame Sest stupfiti volnosti.

. W [Joint IFFE
Tfl pOSLlVy \'% OSéCh X,Y,Z Definition | Friction || Driver

T¥i rotace okolo os X,Y,Z Zois o
1. Klikneme na ikonu Joint (6 Revoune v

Kombinaci riznych typl vazeb odebirame potiebné pocty volnosti.

Pii otevieni tabulky Joint vidime tii zalozky Definition, friction a driver | | 2= 4
¥ select Link (0) N
Nyni projdeme zaloZku Definition Bt e Eﬂl;ﬁll...,

¥ Specify Orientation (0) @ L‘ja

Jejich konkrétnéjsi popis ukazeme na jednotlivych ¢lenech

Type - nastavujeme jednotlivé druhy vazeb Siliaiscan =

jejich pocet odebirani stupiiti volnosti je uvedeno nize v tabulce || sase A
Action - Urc¢eni linku, ktery kona pfislusni pohyb v zavislosti na typu [snap Links
vazby Select Link (0) E]

Base - Urceni relativniho linku (¢lenu)
v piipadé, Ze link neni vybran je zavazben k virtularnimu ramu
Limits - Nastaveni maximalni nebo minimalni oblasti pohybu
Je mozné aplikovat pouze na Articulation motion v zalozce
Driver nebo na Revolute a Slider Joint

Limits P

. [Limits
Settings - Scale - nastaveni métitka zobrazovaci znacky
Name - Vlozeni nazvu Jointu

. Settings A
Z&lozku Friction (tfeni) je mozné nastavit parametry tieni Display Scale
Popis této zalozky piesahuje ramec toho cviceni z toho duvodu se ji e 2
Vénovat nebudeme. Froce ]
Zalozka Driver - nastavuje hanci ¢asti mechanismu, které jsou fizeny [ Cancer )

konstantnimi, harmonickymi nebo funkénimi hodnotami.
V naSem pripad¢ postaci polozka Constant kde piiradime libovolnou hodnotu do fadku
Initial Velocity

[ Definition || Friction| Driver |

Rotation F.N

[Cu:unstant '-;‘!
Initial Displacement
Initial Velocity o.o0o00

Acceleration
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. Odebrani stupiiti volnosti

Joint type -

Posuv Rotace Celkové
REVOLUTE (rotacni) 3 2 5
Slider (kluzna) 2 3 5
Cilindrical (valcova) 2 2 4

Screw (Sroubova) specialni vazba
Uneversal(univerzalni) 3 1 4
Sperical (kulova) 3 0 3
Planar (rovnobézna) 1 2 3
Fixed (pevna) 3 3 6
Constatn velocity (konstantni

rychlost) 3 0 3
Atpoint (k bodu) 2 0 2
Inline (po pfimce) 2 0 1
Inplane (v roviné) 1 0 1
Orientation (orientace) 0 3 3
Parallel (rovhobéiné) 0 2 2
PRrpendicular (kolmost) 0 1 1

Tabulka : Jednotlivé vazby a jejich odebrani stupiill volnosti
2. Type - Revolute
Vybereme link ozubene_kolecko
Specific origin - vybereme stiedovy bod kruznice (osa otac¢eni ozubeného kola)
Specific orientation - 0sa rotace | ——— i r.
V zéloZce Drive vyplnime fadek [Drer]
Initial Velocity - 50 ‘[; 53\
(jednotky jsou stupné za sekundu)
3. Klikneme na Apply

Definition | Friction

Action

‘ 4 Select Link (1)

| + Specify Origin (1)

et [9]=IX
m Driver

Type A
‘ [ﬁa Revolute a

Action A

o Selzct Link (1)
' Specify Origin (1)
' g Specify Orientation (1) @

Reverse Direction
Edit Qrientation

Base A

DSnap Links

Select Link (0)

Limits
Settings

Name

s <<

.[JUDZ

[—ok— [ apply | [ cancel |
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4. Nyni vytvofime joint, opét typu revolute na linku Ozubene_kolo_hridel_drazka cep
Jeho geometrickou orientaci vytvoiime na zakladé piedchoziho jointu (ozubene_kolecko)

= | Definition | Friction || Driver =
[Twe . =~ ' — Bod a osa otacéeni ve stfedu kola
[ Revolure ey ; / j -

Action

m

" Specify Origin (1)

+" Specify Orientation (1) 1<

Reverse Direction

Edit Orientation

Base
["|snap Links
Select Link (0)

Specify Origin (0)

Specify Orientation (0)

Reverse Direction

Edit Orientation

Limits

Settings

Name

[[3003

ok ) [Fhwew) [Caneer |

5. Klikneme na Aplly
Déle vytvoiime vazbu mezi ¢epem a ojnici (vzdalengjsi od motoru)
6. Joint vytvoiime na linku Ozubene_kolo_hridel_drazka cep

Type: Cylindrical ( u této vazby je dovolen posuv v ose rotace)
Stied otaCeni a osu rotace volime v ose rotace c¢epu dle obrazku

finition [ Friction || Driver
Ty ‘ A
Action \\ 1
o Select Link (1) %

& Specify Origin (1)

Reverse Direction

Edit Orientation

Base

[snap Links

Foly
o Specify Origin (1) [..T\l f. iv!

«" Specify Orientation (1) ml Tf' "|
[_;

Reverse Direction

|
Edit Orientation ml: L;"'
v

Settings

Name ‘ A

|7004
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V zélozce Base: vytvotime link Ojnice_1 (Tim "svdZeme" pohyb ¢epu vici ojnici)

Definition | Friction || Driver

Type

A
& Cylindrical v

Action

" Select Link (1)

o Specify Origin (1)

= @&

& Specify Orientation (1)
Reverse Direction

Edit Orientation

s

Base

DSnap Links

¥ Specify Origin (1

=] %]

-

W Spe

3%

Edit Orientation | ;F-'t___ .|

Settings M

Name | A

[ |7004 |
==

Dalsi vytvotime Joint typu Spherical u Ojnice a ¢epu v kluzném vedeni 1

Podivame-li se na pohyb ojnice, kterd kondm obecny pohyb (rotace u linku
Ozubene_kolo_hridel_drazka_cep a posuv u linku Kluzne_vedeni_cep_1), je zde jistd podobnost
klikového mechanismu. Aby nedoslo k pfevazbeni mechanismu je zapotiebi u ¢epu kluzného vedeni
vytvofit vazbu pomoci Jointu Spherical.
7. z&loZka Action - Link: Ojnice_1

- Specify origin: klikneme na ikonu point dialog

Tabulku Point nastavime dle obrazku Specify point 1 (stfed otaceni na vnéj$i strané)
Specify point 2 (stfed otaceni na vnitini stran¢)
CIST=TX

Type

[/ Between Two Points

\

\ i1
Foints \ A
+ Specify Point 1 (1)
¢ SpecityPoinc2 (1 ©)

Location Between Points A
HLocation
Coordinates | A
Reference Absolute - Work F&¥
X 345.9350 mm
pa £29.0000 mm S
7 312.0000 mm
Offset A
offsesOption

Y
3

8. Kliknem na OK

13




Specify Orientation: je osa otaceni ojnice okolo ¢epu

Definition | Friction

Type

Iﬂ- Spherical

Action

W Select Link (1)

& Specify Origin (1)

Reverse Direction

Edit Orientation

Base

[snap Links

Select Link (00

Specify Crigin (D)
Specify Orientation (0)
Reverse Direction

Edit Orientation

Type | A
[[Q- Spherical 2
Zalozka Base: vybereme pisien A
link Kluzne_vedeni_cep_1 —
« Specify Origin (1)
' Specify Orientation (1)
Reverse Direction
Edit Orientation m
Base | A
[C)snap Links
Specify Origin (0) t:::',{f:@;
Reverse Direction !”:\7
Edit Orientation [II :}’I
Sertings 1.
Name |
9. Klikneme na Apply oazs )
E o) Ay ) [(Ganest )

Ulozime

.....

ojnice vytvofit, aniz by doSlo k vytvoieni nadbyte¢nym vazbam v mechanismu.

10. Vytvoiime Joint mezi linky Ozubene_kolo_hridel_drazka cep a Ojnice_2
Z&lozka - Type: Universal
Action: Ozubene_kolo_hridel_drazka cep
Geometrické parametry nastavime obdobnim zptisobem jako u bodu &.7

2\
/R

& B

Vazba universal je také vhodna naptiklad pro zavazbeni strojni soucasti kardanav hridel.

14




Definition | Friction

Type

[& Universal

Action

Bod leZi v rovin¢ symetrie ojnice

" Select Link (1)
Osa otaceni smér kolmy na
rovinu symetrie ozubeného kola

+ Specify Origin (1)
" Specify Orientation (1)
Reverse Direction

 Edit Orientation

Base

DSnap Links

- Base: Ojnice_2
Base |A
.. [~
.
Specify Origin (0) [\.Tll f I~

' Specify Orientation (1) _
Reverse Direction

|anap Links

Mator_
Edit Orientation l
Settings v
Name M

{7008

]

- Specify Orientation nastavime podél hrany ojnice
11. Klikneme na Apply

Dale vytvotime vazbu mezi ojnici a linedrnim vedenim
12. ZaloZzka - Type: Spherical
Action: Ojnice_2
Bod lezi v roviné symetrie ojnice
Smér orientace kolmy na plochu ojnice

/

w [Joint
Definition | Friction
Type

’Iﬂ- Spherical

Action

o Select Link (1)

A

=

A

« Specify Origin (1) 5 @
A

Reverse Direction

Edit Orientation (&A=

15



- Base: Kluzne_vedeni_cep 2

Definition | Friction

Type

[[p Spherical

Action

| A
2
| A
+ Select Link (1)
+ Specify Origin (1) @
+ Specify Orientation (1)
Reverse Direction
Edit Orientation @ @,

A

Base

[Csnap Links

Specify Origin (0) [F'] f' |..‘
Specify Orientation (0) [:1H| ffll v}
g

Reverse Direction

o
Edit Orientation [I| ’L—_I » ‘

Settings |V

Name | A

Motor_Vedeni o0 I
E J [ Apply | [ Cancel )

13. Klikneme na Apply
Dale vytvoiime joint mezi Kluzne_vedeni_cep_2 a Motor_vedeni

14. Zalozka - Type: Slider
Action: Kluzne_vedeni_cep_2

Bod umistime dle obrazku

Smér urcuje smér pohybu vedeni

Definition | Friction || Driver

Type A

il . Slider

Action

o Select Link (1)

" Specify Origin (1)

Reverse Direction

Edit Orientation

- Base: Motor_Vedeni

|
Specify Origin (0) [F]lf. ;v|

Specify Orizntation (0} ml Tﬂ v|

Reverse Direction El
Edit Orientation [.,T||;L,iv|
Limits v
Settings v
Name M
|7008 |
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15. Klikneme na Apply

16. Stejny postup provedeme u linku Kluzne_vedeni_cep 1

Zde nepouzijeme zalozku Base

17. Klikneme na Apply

Type | A

(% siider E

Action | A

4 Select Link (1)
& Specify Origin (1)

Reverse Direction

Edit Orientation

Base |A
[snap Links
Select Link (0)

specify Origin (0)

[T

Specify Orlentation (0)

([l

18. Nasledn¢ vytvorime Joint mezi Kluzne_vedeni_cep_1 a Ramenna_paka

% [Joint

Definition | Friction || Driver

Type

[@ Revolute

Action

o Select Link (1)

& Specify Origin (1)

Reverse Direction

Edit Orientation

19. Klikneme na Apply

20. Vytvotime Joint mezi Ramenna_paka a Kloubova_tyc

| Definition | Friction]

Type

[ﬂ- Spherical

Action

4" Select Link (1)

+ Specify Origin (1)

Reverse Direction

Edit Orientation

Type: Revolute

Bod otaceni (stfed osy
otaceni ¢epu)

Base: Kluzne_vedeni_cep_1

Type: Spherical

Bod otaceni (stfed koule)

Smér volime podél této hrany

Base: Kloubova_tyc

21. Klikneme na Apply

17




Vytvotime vazbu mezi kloubovou ty¢i a ramenem

22. Vytvotime Joint mezi Kloubova_tyc a Rameno
Konstrukce je analogicka s bodem 20
e g

Definition | Friction

Type A
[Igs,mm. =]
Action A
o selattinkcn o

o+ Specify Origin (1)
+" Specify Orientation (1)
z

Reverse Direction

J || Edit Orientation “\
23. Klikneme na Apply

Base: Rameno

24. Nyni vytvofime samostatny joint pro link Rameno
Type: Revolute

X [Joint
Definition | Friction || Driver

Type
[@‘5 Revolute

Action

Bod otaceni (stfed naboje)
Smér kolmy k této ploSe

Base: Ponechame prazdny

o Select Link (1)

« Specify Origin (1) 25. Klikneme na Apply
Q'wmmrmn &%)

Rewverse Direction

Edit Crientation m

26. Joint mezi Ramenem a kulovou ty¢i
Zalozka - Type: Slider
Action: Kulova_tyc
Smér urcuje smér pohybu kolmy na plochu ramena Bod umistime dle obrazku do stfedu nédkruzku

Type | A
[Ba Slider a
Action Al
o Select Link (1)
+ Specify Origin (1)
Reverse Direction
Edit Orientation
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Base: Rameno
27. Klikneme na Apply

\:!]-) Nyni se pfesuneme zpét k tyc¢i, objimce, linedrnimu vedenim a ramenu. U této soustavy nelze
vytvorit vazby typu revolute, slider a dal$i. Musime pouzit tak zvané primitivni vazby, které odebiraji
stupné volnosti na zaklad¢ jejich nadefinovanych vlastnosti v program

e \\\-\\\\\\\ T

b \ N

Nejprve vytvotime vazbu u tyce a linearniho vedeni — =
28. Zalozka - Type: Atpoint [, 7 tevween T P )
Action: Tyc P
" Specify Point 1 (1)
o . . v 7w 7w il
Bod umistime do roviny symetrie tyCe a osy otaceni cepu L 8T
Smér bude kolmy na tuto plochu \ FET i ES
y | mecsen
l Coordinates A
Reference :
Type A .
[-Jn Atpoint a Offset A
L . | omesopen
Action A
(===

4" Select Link (1)
" Specify Origin (1)

fentation (1)

Reverse Direction

Edit Crientation

Base: Kluzne_vedeni_cep 2

29. Klikneme na Apply
30. Z&lozka - Type: Perpendicular
Action: Tyc

Definition

Smér kolmy na tuto plochu

2 I A v v .
T — Bod stred kruznice
Action : A

 Select Link (1)
+ Specity Origin (1)
+ Specify Orientation (1)
Edit Crientation

Reverse Direction
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Base: Kluzne_vedeni_cep 2

%[ Joint

Definition

Type

[ "t Perpendicular

Action

& Select Link (1)

" Specify Origin (1)

Smér kolmy na tuto plochu\

= &)

ify Orientation (1)

Edit Orientation

]

Base

[~ |snap Links

& Select Link (1)

2/

Specify Origin (0 r: f. -::

©BE

Reverse Direction

31. Klikneme na Apply Edit Orientation

32. Zalozka - Type: Inplane sy
Action: Tyc ("Defnion |

Type | A
[ EL Inplane E
Bod stfed kruznice - La
Smér totozny s osou Z CSS || __ o

& Specify Origin (1)

4 everse Di ion L

Base: Objimka Reverse pirect :

33. Klikneme na Apply e Onentarion
i,: Nyni se pfesuneme k objimce

34. Z&lozka - Type: Paralle
Action: Tyc

[_"L Parallel

—

Action

 Select Link (1)

Bod stied kruznice

4 Specify Origin (1)

B &
S ERI7), u,

Reverse Direction

Edit Orientation 4
Base A
DSnap Links
Select Link (0)
Specify Drigin (0) E\f}mj
Type E A
Smér vytvotime pomoci dvou bodu, které | A 2

vytvoiime dle obrazku.

Through Foints | A
" Specify From Paint (1)
|A|

Reverse Direction

o) (G )

L
Vector Orientation

L

Base: Objimka
35. Klikneme na Apply
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36. Zélozka - Type: Inline
Action: Tyc e

Type

[_p. Inline

Bod stied kruznice I

Action

4" Select Link (1)
Smér je kolmy na tuto

plochu objimky —

4" Specify Origin (1)

—_

acify Orientation (1)

Raverse Direction
Base: Objimka Edit Orientation
37. Klikneme na Apply
_ 38. Z&lozka - Type: Atpoint

Action: Objimka

w[Point (9[- |X

Type

[ [/ Between Two Points

Points

Bod umistime do roviny symetrie objimky
a osy otaceni cepu smér bude kolmy na

+” Specify Point 1 (1)

BE |
H@>E>._

4" Specify Point 2 (1)

Location Between Points M
é Type
Coordinates M
# Atpoint
Reference Absolute - Work Fliwsd [J
e 473.0417 mm Action
v
4" Select Link (1)
.
Offset gl & Specify Origin (1)
[oftes otion ¢ speatyorenavon o (i) [$1+]
o) R

Edit Orientation

Base: Rameno

39. Klikneme na Apply
Nyni vytvofime kiivku, ktera bude tvofit cestu kulového kloubu v drazce. Pfepneme se do modelate.
Poté roletové menu Window z Obecny _mechanismu.sim se piepneme do Obecny_mechanismus.prt
Na komponentu vacka utvoiime kiivku

40. V roletovém menu Insert—Curve from Curves—Offset...

Pod ikonovym menu zadame vybérovou uroven Within work Part Only a vybér kiivek bude Tangent

Curves. Tabulku nastW

[Ne Seiection Fier [w] [Within Work Part Onh [ 9 = o 0 % ™, [ v (TangeniCurves W TT 7T 2 P o oo« L 4 (000 4 o @

Select curves to offset

0
Assembly Navigat
- ssembly Navigator e 7
Descriptive Part Name Info R
-5 Sections = [:!é A0 dpdal a
-, Ob h i)
@Hlﬂ 0 ecny_mechanismu e A
= W [#; Obecny_mechanismus
-l () PLATTE_MOTOR_T4 * Select Curve (0)
.- () R97DRS100M4 =
M) SHSE5C120075TRACK Offset A
A (7 ZAHNRAD-MIT_ZAEHNEN 1 Dl
- [ [y ANTRIEBSRAD_ASM
. W () ARBEITSHEBEL_T4 ' Specity Directian (1}
- (1) ARBEITSHEBEL T4 Reverse Direction
- () ACHSE4_T4
. M AcHsEs_T4 Settings A
- () SHS65CQZSS5L2555 - [ Associative
B oy s
; SCHLITTENZ
: syl Tolerance 0.0254
-l () SHS65CQZSS5L2555 )
- () SCHLITTEN Freview | A
. b (P SCHUITTENZ =
: Show Result.
+- B () HORNI_DRZAK L
.- () HORNI_PAKA
i () HORNI_DRZAK3 APPY
L EA AN i
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41. Kiivku vybereme dle obrazku

® [Offset Curve ’FFE

4 Select Curve (B)

Offset M

Distance 25 mm

" Specify Direction (1) 5,_.!‘__ T/ q
Reverse Direction }{
Settings A
@Assnciative

Input Curves Eep B &
Tolerance 0.0254
Freview M

ok [ Apply | [ Cancel |

42. Klikneme na OK

Ptrepneme se zpatky do Motion Simulation

43. Nyni v ikonovém menu vybereme Ikonu ‘i Point on Curve. V roletovém menu
Insert—Constraint—Point on Curve

W[Pomtoncuve |9 |—|X \
44. Bod vybereme stiedovy bod kloubu — :
45. Ktivku vybereme dle obr.
Curves
Point A * Select Curve (0) m
" Specify Point (1) E] /’f_ Seitings _A
Curves A Display Scale
" Select Curve (1) [Z] Name A
Settings A {7021
Display Scale
[7021 |
[ox ) Fampy] [“Cancel ]

| ) V Motion Navigator pfibila ikona Constrain
Dale vytvofime pruzinu mezi Kulovou ty¢i a Ramennou pakou
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47.V ikonovém menu vybereme ikonu & Spring. V roletovéem menu Insert—Connector—
Spring...

48. Z&lozka Action vybereme Link Kulova_Tyc
Zvoleny bod bude horni ¢ast nakruzku

49. Z&lozka Base vybereme Link Rameno

A A Bod bude ve stiegu kruznice linku Rameno
| [ 8. ~ W[spring  [O[-|X
7 Attachment A
Action A \
o Select Link (1) I’% Link E
" Specify Origin (1) Action A
SaE 7 o Select Link (1)
Select Link (0) +" Specify Origin (1)
* Specify Origin () @@ Base M
stiffness A o Select Link (1)
e ¢ sseayongn
o 12008 Stiffness A
i e
i i ("1.0000]
Name A
Free Length A
= ]
oo — —
[ (5001 |
[—ok—] | Applv |[ Cancel |

51. Zalozku Stiffness ponechame defaultné nastavenou
52. Zéalozku Free lenght nastavime na 500 mm (pruzina bude v piedepjatém stavu)

53. Klikneme na OK
54. Pti ptepnuti do draténého modelu vidime schematicky zndzornénou pruzinu.

ulova_

Nyni vytvofime vazbu mezi ozubenymi koly.
55. V ikonovém menu vybereme ikonu N Gear. V roletovém menu Insert—Coupler—Gear...

56. V tabulce Gear vybereme prvni joint bud’ to na pracovni plose dle obrazku nebo v Motion
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Navigatro Joints—j002

57. V zaloZce Second joint bude joint u
velkeho ozubeného kola.
Motion Navigatro Joints—j003

First Joint

| " Select Joint (1) @E—\

|
| Second Joint A

| * Select joint (D)

First Joint

' Select Joint (1) @3_\

Second Joint A

4" Select Joint (1) @5—\

Contact Point M

4" Contact Point (1) E"] j}. | -
il l

Settings A

Contact Point A
T

|
Settings A
|

| Display Scale i

Name A Ratio o
|
il |02z | Display Scale [ 1.0000
Name M
.

58. ZaloZzka Settings vlozime pievodovy pomér dle poctu zubi Z;/ Z, [28/97]
59. Klikneme na OK
Celkovy strom

| [102z

5 % Links 2 W ff= Joints
E"% kloubowva_tyc M Joo1
M Ty Kluzne_vedeni_cep_1 E?JDDZ
B %y Kluzne_vedeni_cep_2 g?;jssi
M Ty Kulova_tyc W@ 005
E;f Motor_Vedeni W Jo0s
b Ty Objimka b & 007
A %y Ojnice_1 Mg Joos
M Ty Ojnice_2 1 joos
W ¥y Ozubene_kolecko @A joz0
E“’\; Czubene_kolo_hridel_drazka_cep ggjgi;
M Ty Ramenna_paka M jo13
A %y Rameno W B 014
BT Tye Mls# j015
Mdo jo1s
= E{{;-_. Couplers o
7% 022 Ml jo1s
Mg jo19
=- A &8 Connectors M 020
M & soo1
=-W1-&* Constraints
7 Jo21
‘-
|

Simulaci uloZzime ulozime.
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Krok ¢.5 Nastaveni vypoctu a vlozeni tabulky

1. V Motion Navigator klikneme pravym tlacitkem mysi na ikonu Obecny_mechanismus_1 a v dolni
¢asti nabidky Vybereme New SO|UtI0n EE_ﬁ'Obecn\,r_mechanismus
=AY I save
= Eﬁ @T Rename
&-pAE X Delete
ERmE % Clone
- W4 'l Mew Link...
ﬁ"‘ Mew Joink
1 MNew Coupler

I+

r@ Mew Connector
“ Mew Constraint
&= New Driver..,
L—: Mew Marker...

ey MNEW SEMSOF L4

* v v w v ¥

[ Wew Interference. ..
— MNew Measure...
::-.j-'b Mew Trace. ..
& Hew Load »

= | Environment., ..

m InFarmation 4
I"j Export r
2y Import 4

=Wl Mew Solution, ..

Otevie se tabulka Solution Sohver ’

WISGGT—=———T TR

T Al V ramci rozsahu tohoto cvi¢eni ndm postaci nastaveni, které je

_ zobrazeno na obrazku.
Solution Type

Time 30.0000

Polozky Solution type a Analysis type zistanou vzdy nezménény

. Budeme vétSinou ménit polozku Time a Steps

D Include Static Analysis
[ solve with oK

ZaSkrtnem Solve with OK

II
2
>

Gravity

Zalozku Gravity budem volit vzhledem k orientaci modelu v

+ Specify Direction (1) Y€« || naSem piipadé se bude jednat 0 smér El?,‘

Reverse Direction

Cravitational Constant

Settings A

Name 2. Klikneme na OK e
1 = Drivers

Sol'\_rer Paral_'rlgters _V y I:l .p; Loads

oK Apply Cancel o , . .
: | | ] Probéhne vypodet St il

-, Animation
- X¥-Craphing
V Motion Navigator piibyl dalsi prvek Solution. %4} Load Transfer
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3. V ikonovém menu spustime animaci

13. Klikneme na OK
ey MmO [+
Klikneme na ikonu Play

= g% Solution_1
-4&= Drivers
[ %y Loads

=- \"{; Results

Probéhne animace mechanismu.
Vytvotime tabulku zrychleni linku Kluzne vedeni cep 1

4.V Motion Navigator klikneme pravym tlacitkem
[+, Animation

mysi na XY-Graphing—New...
— Dm_
RIS I_FI_ = T.meam

Motion Objects g"f' Load Tr ,, =i
 Select Object (1) ] | | L Inrormati
001 —11/5. V ZaloZce Motion Object

Jooz E Vybereme joint JO08 (Kluzne_vedeni_cep_1)

003 = -
_ Request - Acceleration

1004 Component - Magnitude (zaSkrtneme Absolute - vysedek se

Jjood "
Request |Ar_r_elerati0n ETJ bUde Stahovat k CSS)
Component | Magnitude Eva Zalozka Y-Axis Definition klikneme na ikonu . To

‘OReIative @ Absolute zpi’l§obi Pfetéhnuti zadanych parametr v Motion Objects do
' -~ popisove osy Y

Ratisnlubgings A Zélozka X-Axis Definition Ponechame Time

Pro jiné ptipady je mozné nastavit X-ovou osu dle vlastni
potieby zaskrtnutim tlacitka User defined

6. Klikneme na Ok

Y-Axis Definition A

Graf se nam vykresli do nového okna.

008->MAC Acceleration(abs)

X-Axis Definition M
| @Time O User defined
+ || = E
Title A
[zrychl eni ]
Settings _V

[—ak— | Appy || Cancel | e . . - oz

i

Je-1i zapotiebi simulaci ukon¢it klikneme na ikonu @ Finish Animation
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7. Piepnuti zpatky do prostifedi mechanismu, u¢inime tak ze v Motion navigator
rozklikneme pod Solution_1—Results—Animation a zaskrtneme Default animation

=% Solution_1
i &= Drivers
. ] %y Loads

=l ?’q; Results

i ﬁ Default Animation
= [ X¥-Craphing
i E.E_Time

[ J008->MAG Acceleration(abs)

Nyni si ukdZeme jak rozd¢lit pracovni plochu na dvé obrazovky, abychom mohli
sledovat soucasné pohyb mechanismu a pribéh zrychleni v grafu

8. V roletovém menu View—Layout—Side by Side

Pracovni prostiedi rozdélené na dvé Casti

=% Solution_1
9. Dvakrat poklepame levym tla¢itka mysi na Graf

(JO08->MAG,Acceleration(abs)) <% Loads

= \é_: Results
£ 52, Animation

#- WMgS Default Animation
B [ Xv-Graphing

10. Vybereme jednu z pracovnich ploch

J J008->MAG,Acceleration(abs)

Nyni mlizeme pozorovat mechanismus a graf souc¢asné
11. Zpétné nastaveni v roletovém menu View—Layout—Single View
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Kapitola 2 - Kompresor a femenovy pievod

V této kapitole si ukdZzeme pouziti 2-3 joint Coupler vazby.
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Krok ¢.1  Otevieni sestavy

1. Kliknéte na O;En

2. 'V okné OPEN oteviete polozku mechanismus (Najdete jej ve vami zvoleném adresati s uloZzenymi
CAD daty).

3. Dole kliknéte na Options... — Model data — zaskrtnéte surface a solids

4, Potvrd’te tlacitkem OK .

Potfebné CAD data naleznete na courseware u
predmétu KKS/KPP — Studijni materialy —
sw NX — Zalozka mechanismu.

Krok ¢.2  Ptepnuti do Motion simulation

1. V ikonovém menu na ikonu ™) start- PO jejim rozbaleni piejdeme do prostiedi Motion

Simulation (mechanismu). 4
™| Envionment |9 |— |X|
Analysis Type A
O Kinematics
@ Crwnamics
. Advanced Solution Options A

[IMotor Driver

[ Co-Simulation

DFIexibIe Body Dynamics

2.V Motion Navigator klineme pravym tla¢itkem mysi na Pr—— s

kompresro_a_remenice a dame New Simulation.

3. V okné¢ Enviroment zaloZce Analysis type oznac¢ime
Dynamics a Component-based Simulation I [ anccie)
Ostatni polozky nechame odskrtnute. R

4. Klikneme na OK

Simulaci ulozime.

@ Component-based Simulation
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Krok €.3  Vytvoieni jednotlivych linki

1. Klikneme na ikonu Link a vybereme viechny nepohybujici se sou¢asti (Motor,Remen,Vanu,
loziska, télo,valec, ventilova deska a hlava)

Y

Remen je pouze pro optické znazornéni pienosu sily z motoru na stroj. Spojime jej pomoci funkce
2-3 Joint Coupler v dalSim kroku. !

Do polozky Name - Pevne_soucasti Nz

2. Klikneme na Apply

3. Déle vybereme Sroub, podlozku, f'emeniék _

Link Objects

A

¢ oo
A

)

M

Mo

v

A

Mass Properties Option

Name - Remenicka

lAummatic

Mass and Inertia

Initial Translation Velocity

Initial Rotation Velocity

Semings

l [ Fix the Link

Name A

I-—QK—-H Apply ][ Cancel ]
T — I

4. Klikneme na Apply
5. Dale vybereme Sroub, podlozku, femenici, trubku a klikovy hiidel

Name - Remenice_klikovy_hridel

Link Objects

‘ & Select Object (5)

Mass Properties Option

I [Aummatic

Mass and Inertia

Initial Translation Velocity

Initial Rotation Velocity

><<<5‘]>m>‘

Settings

[DFixthe Link

==le=n

6. Klikneme na Apply
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7. Vybereme ojnici

Name - Ojnice

8. Klikneme na Apply

9. Vybereme Pist a ¢ep

Name - Pist_cep

10. Klikneme na Apply

-

Simulaci ulozime.

Mass Properties Option

[ [ Automatic

Mass and Inertia

Initial Translation Velocity

Initial Rotation Velocity

Settings

[Dmme Link

Name

Mass Properties Option

[[Automa{ic [0
Mass and Inertia Rl
Initial Translation Velocity | w

Name

Initial Rotation Velocity
Settings | A
[ [ the Link

Krok €.4  Vytvoieni jointd u jednotlivych vazeb

1. Klikneme na ikonu Joint
2. Type - Revolute

Vybereme link Remenicka

Specific origin - vybereme stiedovy bod kruznice

(osa otaceni femenicky)

Specific orientation - osa rotace
V zélozce Drive vyplnime fadek

Initial Velocity - 20

3. Klikneme na Apply

% joint o =X
| [Toetnmen]| Erictian] Griver|
Tyme

Actien A
o Select Link (1) ﬁ! |
¥ Specity Crigin (1) IEE@Q
Reverse Diresion =
|| [ snap Links

Selact Link (03 5l
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4. Type - Revolute
Vybereme link Remenice_klikovy_hridel
Specific origin - vybereme stiedovy bod kruznice
(osa otaceni femenicky)

Specific orientation - osa rotace

w

5. Klikneme na Apply

6. Type - Cylindrical
Vybereme link Ojnice

Definition | Friction || Driver

Type A
[ £ Revolute H
Action A

o Select Link (1)

& Specifiy Origin (1)

Reverse Direction

Edit Orientation

Base

" Specify Orientation (1)
-

S

ST

FaS

A

D Snap Links

Select Link (0)

Limits

Settings

Name

s (<<

Specific origin - Vytvofime stiedovy bod v roviné symetrie ojnice a osy otaceni klikového ¢epu

Specific orientation - osa rotace

Type

[3]=

’ [/ Between Two Points

Points

+" Specify Point 1 (1)

" Specify Point 2 (1)

Location Between Points

BE

> "J>EE>E>_|

Base - Remenice_klikovy_hridel

5. Klikneme na Apply

[ %Location 50
Coordinates
Reference Absolute - Work Fiwy
X 37.50000 mm
% 55.00000 mm ]
7 109.0000 mm 4]
Offset A
r
Offset Option MNone E"l’a N

Ed
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6. Type - Cylindrical
Vybereme link Ojnice

Specific origin - Vytvofime stiedovy bod v roviné symetrie ojnice a osy otaceni klikového ¢epu

Specific orientation - osa rotace

Action

o Select Link (1)

" Specify Origin (1)

Reverse Direction

Edit Orientation

Base

["Jsnap Links

+ Select Link (1)

« Specify Origin (1)

& Specify Orientation (1)

Reverse Direction X

Base - Ojnice

7. Klikneme na Apply

8. Type - Slider
Vybereme link Pist_cep
Specific origin - Vytvoiime stiedovy bod v roviné symetrie pistu
Specific orientation - osa rotace _ =l Ny~

W[ Toint - 9= /X =

Definition [ Friction [ Driver|

9. Klikneme na Ok

Type

A

Reverse Direction

= ;
Action | A
' Select Link (1)
" Specify Origin (1)

tion (1)
&

Reverse Direction

Edit Orientation

Limits

Edit Orientation
Base A
["]snap Links

Select Link (0)
Specify Origin () r;r_i Z _1-‘

Specify Orientation (0) FJ—I Tf -}
B

Sertings

Name

[g005

e v |

Posledni krok bude vytvofeni vazby, kterd nahradi femenovy prevod.

10. Klikneme na ikonku Wﬁ 2-3 joint Coupler (Miize byt skryta pod ikonou %4, ). V roletovém menu
Insert—Coupler—2-3 joint Coupler...

Coupler—2-3 joint Coupler - Slouzi k vytvofeni pfevodu mezi dvéma nebo tfema rota¢nimi
(revolute), posuvnou(slider) a valcovou (cylindrical) vazbou (joint).
- vhodny pro femenové pievody, nebo fetézovy prevod na kole dale pak

pfevody mimo béznymi osami
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® [2-3 Joint Coupler IFFR

Attachment Type

[Two—joint Coupler

First Joint-Driver

¥ Salect Joint (0)
Scale
Type

Second Joint-Coupled

] Rotation

1.0000

IH,E,

v

* Select Joint (0)

#

Scale
Settings A
Display Scale
Name A
|00 |

Attachment Type

[Two—joint Coupler

First Joint-Driver

4" Select Joint (1)

Scale

T ) Rotation

Second Joint-Coupled A
4 Select Joint (1)
Scale 1.0000

T ) Rotation

Settings A
Display Scale 1.0000
Name A

i[JDD?

I—QK—][ Apply ][ Cance| ]

Attachment type - Two-joint Coupler - umozni ptevod mezi
dvéma jointy
- Three-joint Coupler - umozni ptevod mezi
tfema jointy

Ptiklad vysvétleni jak pouzit Scale (métitko) u First Joint-Driver
a Second Joint-Coupled

Otoci-li se prvni(hnaci) ¢len jdenou a druhy(hnany) ¢len dvakrat. Je
zapotiebi do zalozky First Joint-Driver do polozky Scale - 2.00 a
do zalozky Second Joint-Coupled do polozky Scale - 1.00
11. Oznacime First Joint-Driver (femenicka u motoru)

Scale - 65/100 (roz /i

Attachment Type

| [Two-joint Coupler

First Joint-Driver

W Select Joint (1)

Scale

Second Joint-Coupled

* Select Joint (D)

Scale

Type %4 Rotation

Settings

Display Scale

Name

I [007

) i
i E =
/|I~>g> g[E>

13. Klikneme na OK

Seznam konec¢nych linka

Eg'ﬁ kompresro_a_remenice
=] @Knmpresnr_a_remenite_l
=-bA Ty Links
W%y Qinice
E{ﬁ Pevne_soucasti
WA %y Pist_cep
W%y Remenice_klikovy_hridel
W% Remenicka
=M= Joints
We= Jjoo1
M jooz
W& joo3
Mg Joo4
W & jo0s
b & joos
=] Efs?_;] Couplers
g j007

14. Nastavime vypocet a klikneme na OK
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Solution

Solution Option

III 4
3.

Solution Type Mormal Run
Analysis Type Kinematics/Dwnar Ly
Time

Steps 100

D Include Static Analysis
[ solve with oK

Gravity

4" Specify Direction (1)

Reverse Direction

GCravitational Constant ag06. 650
Settings
Name Solution_l

Solver Parameters

—

by
3
-
A
Yl el

15. Simulaci spustime pfes ikonu Play

44 |4 i‘m' v r W

15. Pro ukondéeni klikneme na ikonu @ Finish Animation
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Kapitola 3 - Ovladani ventili SOHC

V této kapitole si ukdZzeme pouziti 3D vazby a vytvofeni videa.
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Krok ¢.1  Otevieni sestavy

1. Kliknéte na O;En

2. 'V okné OPEN oteviete polozku mechanismus (Najdete jej ve vami zvoleném adresati s uloZzenymi
CAD daty).

3. Dole kliknéte na Options... — Model data —
zaskrtnéte surface a solids

4. Potvrd’te tlacitkem OK .

Potifebné CAD data naleznete na courseware u
predmétu KKS/KPP — Studijni materialy —
sw NX — Zalozka mechanismu.

Krok ¢.2  Prepnuti do Motion simulation

1. V ikonovém menu na ikonu g start~ DO jejim rozbaleni prejdeme do prostiedi Motion
Simulation (mechanismu).

' [Environment IFFR
Analysis Type A
OKinematics
@D\mamics
Advanced Solution Options A

DMotor Driver
D Co-Simulation
DFIexibIe Body Dynamics

2.V Motion Navigator klineme pravym tla¢itkem mysi na ; e g
engine_sohc a ddme New Simulation.

3. V okné¢ Enviroment zaloZce Analysis type oznacime
Dynamics a Component-based Simulation — (e
Ostatni polozky nechame odskrtnuté. I E————————————.

4. Klikneme na OK

"

Simulaci ulozime.

E Component-based Simulation
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Krok ¢.3  Vytvoteni jednotlivych linki

1. Klikneme na ikonu Link a vybereme nepohybujici se ¢ep sani

Do polozky Name - otocny_cep_sani
(Jedna se o ventil s men$im primérem)
Zaskrtneme Fix

Link Objects

|
Mass Properties Option |

[Automatic @
2. Klikneme na Apply Mass and Inertia V|

Initial Translation Velocity [

Initial Rotation Velocity | v

Settings | A

[ Fixc the Link

w[Tink

3. Dale vybereme ¢ep vyfuku

Link Objects

Zaskrtneme Fix '5

Mass Properties Option

Name - otocny_cep_vyfuk [_lmmaﬂc ™

Mass and Inertia

Initial Rotation Velocity

v
Initial Translation Velocity v
v
A

Settings |

[grmhe Link

Name

4. Klikneme na Apply

® | Link

5. Déle vybereme Vackovy htidel

Link Objects | A

Name - Vacka

Mass Properties Option | A
[ lAutomatic

== =

Mass and Inertia v

Initial Translation Velocity v

Initial Rotation Velocity | v

Settings | A

I DFu(the Link

Name | A

6. Klikneme na Apply
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7. Déle vybereme Vahadlo sani

Name - Vahadlo_sani

8. Klikneme na Apply

9. Dale vybereme Vahadlo vyfuku

Name - Vahadlo_vyfuk

10. Klikneme na Apply

11. Dale vybereme valeéek sani

Name - Valecek_sani

12. Klikneme na Apply

13. Déle vybereme valecek vyfuku

Name - Valecek_vyfuk

14. Klikneme na Apply

Link Objects

’  Select Object (4)

Mass Properties Option

[ [ Automatic

Mass and Inertia

Initial Translation Velocity

Initial Rotation Velocity

Settings

[ [CFixcthe Link

Name

| Link Objects

! l + Select Object (4)

7 Mass Properties Option

[Autnmatic

7 Mass and Inertia

Initial Translation Velocity

Initial Rotation Velocity

Settings

[ D Fix the Link

Name

Link Objects

l s

Mass Properties Option

[ [Automatic

Mass and Inertia

Initial Translation Velocity

Initial Rotation Velocity

Settings

[DFixthe Link

Name

Link Objects

Mass Properties Option

[Automat\c

Mass and Inertia

’ Initial Rotation Velocity
/ Settings
\ [ D Fix the Link

Name

v
Initial Translation Velocity v
M.
A

>
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15. Déle vybereme ventil sani a sedlo ventilu

Name - Ventil_sani_sedlo

Link Objects

7 setezObiect )

Mass Properties Option

[[Autumatl(

Mass and Inertia

Initial Translation Velocity

Initial Rotation Velocity

>{<<l@>@>

Settings

[DF\xtbe Link

16. Klikneme na Apply

17. Déle vybereme ventil vyfuku a sedlo ventilu

Name - Ventil_vyfuk_sedlo

~vyfuk_sedlo

Link Objects
[#’W@:

Mass Properties Option

E;@",‘

[ lAutDmati c

Mass and Inertia

Initial Translation Velocity

><|<]<

Initial Rotation Velocity

Settings
{D Fix the Link

Name | A

zedlof

==lx-n

18. Klikneme na Apply

"

Simulaci uloZzime.
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Krok ¢.4  Vytvofeni jointd u jednotlivych vazeb

1. Klikneme na ikonu Joint ~[Jont
2. Type - Revolute [ oetnrton [ Eicion) Driver]

Vybereme link Vacka ,;Zf -
Specific origin - vybereme stiedovy bod kruznice — =
(osa otaceni vacky) ¥ selecelink ()

Specific orientation - osa rotace
V zélozZce Drive vyplnime fadek

& Specify Origin (1)
& Specify Orientation (1)

Initial Velocity - 20 Rever Direction ®
Edit Orientation

s E'" I

Base - Je prazdny serings v
)

[001

3. Klikneme na Apply

4. Type - Revolute
Vybereme link Valecek_sani

Specific origin - vybereme stiedovy bod kruznice
Specific orientation - osa rotace

X[jent 9= [X

Type A
[ [é: Revolute a
Action 2
o Select Link (1)
+ Specify Origin (1)

4 Specify Orientation (1) @
e e

Base A

[)snap Links

 Select Link (1)

Base - vahadlo sani

£
&
> <<

5. Klikneme na Apply

6. Type - Revolute
Vybereme link Vahadlo_sani
Specific origin - vybereme sttedovy bod KruZnice
Specific orientation - osa rotace

i[: A
| ¥ sesecruina FJ
| ¥ soectyongin (n) & ,i’;q

" | W Specty Onemtaion (1) EDF?I:

Base - otocny_cep_sani

| [ 5emp Lanks
W Select Link (1)

5
|t (P
&

7. Klikneme na Apply
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8. Type - Slider

Base - Je prazdny

9. Klikneme na Apply

10. Type - Revolute

Type A
g l [ﬁn Revolute a
Action A
W Select Link (1) N

Vybereme link Ventil_sani_sedlo
Specific origin - vybereme stiedovy bod kruznice
Specific orientation -

o0sa rotace

Vybereme link Valecek vyfuk
Specific origin - vybereme stiedovy bod kruznice
Specific orientation -

0sa rotace

Base - Vahadlo_vyfuk
11. Klikneme na Apply

Definition | Friction || Driver

" Specify Origin (1) . -
+ Specify Orientation (1) . @

Reverse Direction

Edit Orientation . -

Base

DSnap Links

4 Select Link (1)

o Specify Origin {1 IsENl 7 (=

W Spe t5 -

3%
7 s

Limits v

Settings Y

Name A

|
==

?| Joint ’jF!?
m Driver

Type A
[ siider v)
Action A

4 SelectLink (1)
« Specify Origin (1)
W Sucify Oientation (1) %

7

Reverse Direction

Edit Orientation
A

Base

DSnap Links
Select Link (0
W Specify Origin (1 =l
' Specify Orientation {1 ts
| #
At
Limits Y
settings Y
Name A
1
o)

W[ Joint [OT=%X

Type

{ [ Revolure

A
, =)
@ Action A

/ & Select Link (1)

: — |
&‘ & Specify Origin (1) --
: A " Specify Orientation (1) . -

Reverse Direction

Edit Orientation E-

Base

[|snap Links

 Select Link (1)

¥ Specity Origin (1

v

Limits v

Settings v
Name A

o] (e )

12. Type - Revolute
Vybereme link Vahadlo_vyfuk
Specific origin - vybereme stiedovy bod kruznice
Specific orientation - osa rotace

Base - Otocny_cep_vyfuk

13. Klikneme na Apply
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10. Type - Slider
Vybereme link Ventil_vyfuk_sedlo Defiton |Epiionlaiet]

Specific origin - vybereme stiedovy bod kruznice KW EA
Specific orientation - osa rotace oo -
4+ Select Link (1)

Base - Je prazdny « spectyorain b

. + Specify Orientation (1)
11. Klikneme na Apply e Hieexcn g

Edit Orientation
A

Base

DSnapLinks
Select Link (0y
& Specify Origin (1 SFAR
nEn
; vr v , . : 71
Nyni vytvofime pruzinu pro saci ventil. — .
Settings v
12. Vybereme ikonu & Spring. l[” >
)

Zéalozka Action vybereme Link Ventil_sani_sedlo
Bod bude stied této kruznice (fiktivni dosedaci plocha pruziny)

Nseing O~ [RIP
Attachment A
[ﬁ; Link Eﬁq
Action M
" Select Link (1)
" Specify Origin (1) @
v
v
v
M

Base

Stiffness

Free Length

Name

{5001 |

oK |

Apply | | Cancel |

13. Z&loZka Base link ztstane prazdny, ale vytvofime

bod, ktery nejprve umistime do stfedu kruznice.
V horni ¢asti ventilu. 2

w[point 9= |X

Type

A
[@ Arc/Ellipse/Sphere Center E
Point Location A
4" Select Object (1) @
Coordinates A
Reference Absolute - Work FE
X -49.5333 mm o
¥ 93. 98726 mm
7. g§.250000 mm
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14. Zalozku Offset nastavime dle obrazku. (Along Vector jedna se o tuto tisecku)

Type A
[@ Arc/Ellipse/Sphere Center a
Point Location A
" Select Object (1) é
Coordinates N
Reference Absolute - Work Fies
X -49, 6333 mm
¥ 93. 96725 mm ol
Z &.250000 mm
Offset M
Cffset Option Along Vector W
& Select Line (1)
Distance ﬂ mm

-
Zbytek tabulky nastavime dle obrazku

15. Klikneme na OK

?‘ Spring

Attachment

V ptipadé obracené¢ho sméru
Vektoru do kolonky distance

vlozime hodnotu -70 mm

%, Link

Action

" Select Link (1)

+ Specify Origin (1)

Base

Select Link (0)

" Specify Origin (1) -
Stiffness A
o
Value
Free Length A
Value
Name A
[5001 |

[—ek—] [ apply |[ Cancel |

Pruzinu na ventilu na vyfuku vytvoiime obdobnym zptisobem.

Amachment

% Link

Action

+" Select Link (1)

+" Specify Origin (1)

Base A
Select Link (0)
" Specify Origin (1) @
Stiffness A
Type |h_ Constant @
Value
Free Length N
Name A
[ |s002 ]
[—»@K—! [ Apply ] [ Cancel ]

44




Nyni vytvofime 3D kontakt mezi vackou a mezi sebou pohybujicimi se Cleny

16. V ikonovém menu vybereme ikonu £ 3D Contact. V roletovém menu Insert—Connector—
3D Contact...

Vi, 4N
*

{

3D Contact Vybira pouze solidova télesa(zanedbava linky)
17. Vybereme prvni tuhé téleso Valecek vyfuk
18. Vybereme druhé tuhé téleso Vacka

& Select Body (1)

Parameters M

Type _50 lid !

Force Model: Impact

Stiffness

Material Damping 0.0000
Penetration Depth 0.0L00

| contact Boundaries

| Action Contact Resolution

Contact Force

v
v
Base Contact Resolution v
v
v

Integrator Control

Coulomb Friction OFF .

Name v

[—ek—) | appy || cCancel |

Z&lozku paremeters nastavime dle obrazku.
19. Klikneme na Apply

(| 3D Contact

Action

" Select Body (1)

BT

" Select Body (1)

20. Vybereme prvni tuhé téleso Valecek_sani—_
21. Vybereme druhé tuhé téleso Vacka \

>E>E>

Parame’

Type
Force Model: Impact
Stiffness

Material Damping

Penetration Depth 0.0100

| Contact Boundaries v

| Action Contact Resolution

|_Ihse Contact

|_Colnct_ﬁ!me

< <|[<€]/<

| Integrator Control

22. Klikneme na Apply Coulomb Friction OFF

Name v

[ ok | [—mpply—] [ cancel |
-
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23. Vybereme prvni tuhé téleso Valefek ve vahadle sani

24. Vybereme druhé tuhé téleso Ventil sani

25. Klikneme na Apply

26. Vybereme prvni tuhé téleso Vale¢ek ve vahadle vyfuku
27. Vybereme druhé tuhé téleso Ventil vyfuku

28. Klikneme na Apply

Seznam konec¢nych linka

®ni_sedlo

€| 3D Contact

Action

% Select Body (1)

Parameters.

Name

E-—QK:-—-][ Apphy ][ Cancel ]

o Select Body (1)

Parameters

Name

[——ok—1| Apply || Cancel |

Eg‘d engine_schc

=- @ motion_1
'é"E Ty Links
- (A% otocny_cep_sani
(A% otocny_cep_wyruk
-~ Mty vacka
- Mty vahadio_sani
- W%y vahadio_vyfuk
- W%y Valecek_sani
- A%y Valecek_wyfuk
- A%y Ventil_sani_sedlo
- [ %y Ventil_wyfuk_sedlo
2-MfF= Joints
MR joo1
¢ Jooz
E&JUU3
- 1% 004
E&JUUS
E&JUUE
E&JUU?
- &g Joos
- &g joos
=)- @ & Connectors
~ M) coo1
- MG cooz
- MG coo3
MG coo4
- ] & 5001
- ] 4 5002

‘t| Solution
Solution Option A
Solution Type [Normal Run i
Analysis Type Kinematics /Dynar
Time o 0
D Include Static Analysis
["]solve with oK
Gravity A
4 Specify Direction (1) ,:r
Reverse Direction
GCravitational Constant 9506.650
Settings A
Name
Solver Parameters v

T

/e
,/ ! B

Tento vypocet bude trvat delsi dobu.
Doba vypoctu je zavisla na
hardwaru vaseho PC. Vypocet je
delsi z dvodu pouziti 3D kontaktu.




Nyni vytvotime video

30. V Roletovém menu View—Visualization—Create Animation...
31. Zobrazenou tabulku High Quality image Animation nastavime dle obrazku. Kliknutim na

Add/Copy piidame Moje_video do tabulky pod Default X [ High Quality Image Animation |

32. Klikneme na Key Frames
33. Tabulku vyplnime dle obrazku

'rrKey Frames |§
Frame( (0, 1.00)
Framel (521000 |
MName |Framel
Mum 5teps
Blend Factor
| AddjCopy | Delete

[ Update Frame

[ Key Frame Options l

[—9!(——4[ Apply ][ Back ][ Cancel ]

34. Klikneme na OK

[ Add/Capy It : Delete |

[ Redefine l [ Information ]

Create Trajectory
O Define Trajectory Curves
@ Define Key Frames

Edit

[ Key Frames ] [ Parameters

Merge Animations l

Cancel

35. V tabulce High Quality image Animation v zaloZce Edit otevieme Parametrs a tabulku

nastavime dle obrazku a poté klikneme na OK N|Edit Parameters X

[

Animation File Name

Moje_video.m2v

Vres 720
Aspect Ratio
Frame Rate
Image Quality
DUpdate Expressions
@Use Hardware Rendering

[—oek— | Applv || Cancel |

36. Ukon¢ime tabulku High Quality image Animation kliknutim na Cancel

37. V Roletovém menu File—Export—MPEG?2...

Camera Path

38. Kliknutim na polozku Specify File Name. Zadame slozku | [Fixed (51 Frames)

kam chceme soubor nahrat a nazveme jej

napi. SOHC_Video
39. Klikneme na OK

/

Velikost souboru by neméla byt vétsi ne 10MB

Moje_video (52 Frames)

Cutput File: SOHC _Video.m2v

[ Specify File Name

[ Preview Animation

[—ok—] | Apply || Back
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Kardaniiv htidel, pfevodovka a linearni zvedak

V tomto cvi€eni si uzivatel vyzkousi sdm vytvoreni svého vlastniho mechanismu
Potfebna CAD data naleznete na strankach pfedmétu KKS/KPP

Doporuceni: U kardanova hiidele pouzijeme dvé vazby Universal Joint a jednu vazbu Cylindrical a
schovame kompotnent Kriz_dolni a Kriz_horni

U Sroubového zvedéku pouzijeme mezi matici a lichobéznikovym zavitem vazbu
2-3 joint Coupler
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