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Simscape Electrical

* Multidomeénova integracia (Mechatronika).

» Sirokd $kala modelov elektrickych strojov.

* \\ykonova elektronika a polovodice.
 Komplexné energeticke siete.

* Rychle prototypovanie a HIL.
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Simscape Battery

o w
o w

@)
« Skalovatelnd hierarchia. e
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* \/lyvoj a validacia BMS.

e Systémova integracia a dojazd
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* Dynamika plynov.

e Simulacia kavitacie a vzduchu.
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Simscape Multibody

* Fyzikalne modelovanie zalozené na vazbach a automatickom generovani
rovnic.

* Moznost integracie s CAD a parametrizacie.
* Analyza nelinearnych interakcii.

* Multifyzikalna ko — simulacia a syntéza riadenia.

MATLAB

* Virtual prototyping, HIL. -
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* Pneumatiky a dynamika vozidla. Fyse—om( = % Vehicle with Four-Wheel Drive
. FC > Y 1. Plot speeds of engine and vehicle (see code)
B Foofi= 1 2. Configure tires: (see code)
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Tvorba modelu

¥y untitled - Simulink academic use

* \/lytvorenie noveého projektu: smnew

R s = Soptme 1109 4 @ P %) « 70 Z
T EEL T x v om o «—— Panel zaloziek hlavhého menu
@
4+
.
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. » > B
f=0F Simulink-PS PSD: .
Solver Converter c:;nl\?;l:t:: Scope
Configuration
L::w ) H[s‘;j< r [
World Frame & Rigid
. Transform
1\: Brick Solid
%
Mechanism . P v s ’ , .
Confguraton Grafické pouzivatelské rozhranie
Simscape Multibody Resources
1. Find more multibody components in the Simscape Multibody library.
2. Find components from other domains in the Simscape library.
3. Connect the components to form a physical network.
For more information, see Essential Steps for Constructing a Physical Model and Creating a Multibody Model.
4. Visualize the simulation using Mechanics Explorer
5. Explore simulation results using sscexplore

250% VarlableStepAute
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Block Parameters: Solver Configuration x

Solver Configuration Auto Apply @
[vorba modelu

Defines solver settings to use for simulation.

e Zakladné bloky kazdého modelu:

f(x)=01 Nastavenie riesica

Solver
Configuration

Globalny suradnicovy
7’ Block Parameters: Solver Configuration X
w systém

Solver Configuration

Auto Apply @

Settings Description

World Frame

Equation formulation Time

Index reduction method Derivative replacement

D Start simulation from steady state

\.x < KO N fi g ur é C i a Consistency talerance Model AbsTol and RelTol .

Tolerance factor 0.001

p ro St re d i a ] use local solver

D Use fixed-cost runtime consistency iterations

Linear Algebra Sparse v
Mechanism Delay memory budget [kB] 1024
Conflg u ratl on v || Apply filtering at 1-D/3-D connections when needed
Filtering time constant 0.001
Multibody
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Tvorba modelu

e Zakladné bloky kazdého modelu:

. . VeV
f(x)=0 N astave nie riesica Block Parameters: World Frame X
World Frame (7]
S.olver ) Description
Conﬂguratlon Provides access to the world or ground frame, a unique motionless, orthogonal, right-handed

coordinate frame predefined in any mechanical model. The world frame is the ground of all
frame networks in a mechanical model.

G IO ba | ny sura d ni Covy A model can have multiple World Frame blocks, but all represent the same frame.

7
w system
k y Port W is a frame port identified with the world frame. Any frame port directly connected to
W is also identified with the world frame.

World Frame
*\‘ Konfiguracia
9 prostredia
Mechanism
Configuration
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Block Parameters: Mechanism Configuration X

Mechanism Configuration Auto Apply @
[vorba modelu S oo
Sets mechanical and simulation parameters that apply to an entire machine, the target machine to which the block is connected. In the

Properties section below, you can specify uniform gravity for the entire mechanism and also set the linearization delta. The linearization delta
specifies the perturbation value that is used to compute numerical partial derivatives for linearization.

Port C is a frame node that you connect to the target machine by a connection line at any frame node of the machine.

e Zakladné bloky kazdého modelu:

f(x)=01 Nastavenie riesica

Solver
Configuration

Globalny suradnicovy
7 Block Parameters: Mechanism Configuration X
w systém

Mechanism Configuration

Auto Apply @

Settings Description

World Frame

v Uniform Gravity Constant v
Gravity [0 0 -9.80665] m/sh2 ~ |Compile-time
Linearization Delta 0.001

3 Konfiguracia

v Joint Mode Transition
2 ) &

# p ro st re d i a Nonlinear Iterations 2

Mechanism
Configuration
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Tvorba modelu

* Bloky telies

I -
ESave -

New Library
v & Pprnt ~ M 4\ Block Parameters: Brick Sclid - o X
FILE LIBRARY
Library Browser ® x|_ Q Blocks ~ | solid < . . — = o R
Enter search term Sy | O SR o swerae " [—— e RIAAFHY @ W) B K
- o—|EE Refresh Select Front Back Top Bottom Left Right Isometric Fit Frames Inertia Background
Library Search Results @ o Frown1 ) Simulink -
VIEW
" " i Frown2
» Simulink ‘ * ard’Basic Shape Display a color that reflects an input value Solid ]
» Computer Vision Toolbox @ S0 Smiet [Documentation) Setings  Description
» Fixed-Point Designer k/Dashboard/Ba 5
» Fixed-Point Designer HDL Support Q@ Smile2 v Geometry
» HDL Coder e Dimensions 11 m | compile-time v|
¥ Simscape B SoSold Export
» Foundation Library Brick v Inertia
» Utilities 8 Simscapohutibos Type Calculate from Geometry v
¥ Multibody o Extruded Solid Based On Density v
 Belts and Cables PRI e v Graphic
¥ Body Elements e, Revolved Solid Type From Geometry v
p Flexible Bodies o Visual Properties Simple v
} Variable Mass - S;)h(}!“l(.:a‘\v v Frames dh
I §- Cylindrical & [] Show Port R
.n 'n (e pe/Multibody/Body Element
) .. Ellipsoidal -
Brick Solid  Cylindrical Solid Ellipsoidal Solid = ape/Multibody/Body Element
P -* @ Variable Brick Solid
' k @ Variable Spherical Solid
Extruded Solid  File Solid Graphic i i bt L
" + E{ 5 ‘W}B 7 SenscaperkcatdyBiody Bemenis/vaiatie Ma Brick Solid
RE S%
- Reduced Order Flexible
Inertia Inertia Sensor Revolved Solid A o
&8 Create Annotation

-

Spherical Solid
» Constraints

ZILINSKA UNIVERZITA V ZILINE
Strojnicka

fakulta




Tvorba modelu

 Bloky vazieb (Joints)

o)

6-DOF Joint

b

Bushing Joint

¥
-
o

Constant Velocity
Joint

Gimbal Joint

*
¥}

Prismatic
Joint

o

Revolute Joint

i
Telescoping
Joint

=4

Weld Joint

o3

Bearing Joint

b

Cartesian
Joint

43

Cylindrical
Joint

Lead Screw

Joint a [ Y F
|

Planar Joint

o

Rectangular
Joint

%
Spherical
Joint

>

Universal
Joint

Block Parameters: Revolute Joint

Revolute Joint

Settings Description

X
Auto Apply @

v Z Revolute Primitive (Rz)
State Targets
Internal Mechanics
Limits
Actuation
Sensing
Mode Configuration

Composite Force/Torque Sensing

[ FLH

Cartesian
Joint

Block Parameters: Cartesian Joint

Cartesian Joint

Settings Description

X
Auto Apply @

v X Prismatic Primitive (Px)
State Targets
Internal Mechanics
Limits
Actuation
Sensing
Y Prismatic Primitive (Py)
Z Prismatic Primitive (Pz)
Mode Configuration

Composite Force/Torque Sensing
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Tvorba modelu

* Transformacia lokalneho suradnicového systému

Block Parameters: Rigid Transform X Block Parameters: Rigid Transform X
Rigid Transform Auto Apply @ Rigid Transform Auto Apply @
Seftings  Description Seftings  Description
¥ Rotation v Rotation
Method None v Method None ~
i v Translation s
& A E v Translation Aligned fxes
Method None v Method Standard Axis
J Arbitrary Axis
1 Rotation Sequence
R. .d Rotation Matrix
Igl Quaternion
Transform
Block Parameters: Rigid Transform x
Rigid Transform Auto Apply @

Settings Description

¥ Rotation
Method None ~

¥ Translation

Method None 52
u one

5 Cartesian

Standard Axis

Cylindrical
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Tvorba modelu

* Transformacia relativnej rychlosti

Block Parameters: Transform Sensor X Block Parameters: Transform Sensor X
Transform Sensor Auto Apply @ Transform Sensor Auto Apply @
Seftings Description Settings Description

Measures time-dependent relationship between two frames. A Transform Sensor passively senses this 3-D time-
varying transformation, and its derivatives, between the two frames.

Measurement Frame World ~
) In the expandable nodes under Properties, select which rotational and translational relationships, including
Sequence for Rotation Sequence XX ¥ velodities and accelerations, you want to measure. After you apply these settings, the block displays the
Rotati corresponding output physical signal ports.
otation
v A lar Veloci Ports B and F are frame ports that represent the base and follower frames, respectively. The sensor measures the
ngular Velocity transformation and its derivatives as follower frame relative to base frame. The transformation components can be
O Omega X measured in one of several frames.
D Omega Y
D Omega Z
v FI
Ee Ve = D Omega XYZ
D Quaternion
Transform
Sensor D Transform

D Rotation Sequence
Angular Acceleration
Translation
Velocity

Acceleration
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Tvorba modelu

* Volny pad telesa

w Pozicia

.
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Tvorba modelu

* Volny pad telesa

flx)=0p ‘7<

Rigid
Transform

Solver
Configuration

kw, . ,5*;: o]

azl Pozicia

pozicia
World Frame

o]
Rychlost

rychlost

: NN >
echanism
Configuration Zrychlenie

zrychlenie

Block Parameters: Cartesian Joint
Cartesian Joint

Settings Description

Ir'g X

IS

lock Parameters: Rigid Transform

X
Rigid Transform [¥] Auto Apply @
Settings Description
¥ Rotation
Method None ~
¥ Translation
Method Cartesian ~
Offset [2505] ~ |Compile-time v

4\ Block Parameters: Brick Solid

HOME
»

N W
] Auto Apply @ A 18 . @

X Prismatic Primitive (Px)

Y Prismatic Primitive (Py)
v Z Prismatic Primitive (Pz)
State Targets
Internal Mechanics
Limits
Actuation
W Sensing
Position
Velocity
Acceleration
D Actuator Force
D Lower-Limit Force
O Upper-Limit Force
Mode Configuration

Composite Force/Torque Sensing

CRABODHD ®

Refresh Select Front Back Top Bottom Left Right lsometric Fit Frames Inertia Background

VIEW

Solid ®

Seitings Description

“ Geometry
Dimensions [530.1] m ~ | Compile-time
Export
Inertia
Graphic
Frames {.L-\

7

k‘

One or more frames cannot be resolved. The frame origin or axis definitions
may be invalid. Unresolved frame origins are assumed coincident with the hd
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4\ Block Parameters: Spherical Solid - [m] e

@ Dmlﬂg'Aﬂ 2 U.T'ng ;
V u Refresh Select Front Back Top Bottom Left Right kometric Fit Frames Inertia Background
fix)=0p s "‘/_"’< Fl R Gl -

VIEW -
Solver Rigid Settings  Description
Configuration Transform

v Geometry

* Volny pad telesa PARD R v e W = s

azt Pozicia . “ Graphic
pozicia N =
World Frame e o Seometty)

v Visual Properties Simple v

| D . b C] Diffuse Color [10.33330]
Opacity 1 ‘Cnmpile—h’rm ~

Rychlost
i‘c- . Y rychlost Frauscs ki

7

zrychlenie

Block Parameters: Spatial Contact Force
Spatial Contact Force Auto Apply @ 1® !/F' s . G

Mechanism
Configuration

Zrychlenie

Settings Description

4
+ Normal Force k
Method Smooth Spring-Damper v :
Stiffness 1e7 N/m ~ |Compile-time
Damping Ted N/(m/s) ~ |Compile-time
Transition Region Width Te-4 m ~ |Compile-time

Frictional Force
Sensing

Zero-Crossings
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fx)=0Fp

Tvorba modelu = g

Configuration

kw ’ s ’7'<r 5 "{; 5 ﬂy' " 'N . N}: - 2p
° DVOJ Ite kyva d IO World Frame o -
6‘; o> 11,, N

Mechanism 1z
Configuration -

]

4\ Scopet - m] X

SCOPE MEASUREMENTS

U g0

4\ Simulation Data Inspector - untitied* — o

Q @ x
Inspect Compare mip m2p
I 16
+ NAME LiNE
~ Run 1: dvojite_kyvadiofCurrent] [ ] 14
. M 1p JR—
] 1 —_—
(= P
M 2p —
] 2r  — 08
&0 2
06
~ »
Ready Sample based T=10.0000
4\ Scoped — [m] X
)
* MEASUREMENTS
02
®
06
08
10
12
14
16
Archive
18
Properties 0 1 2 3 4 5 6 7 & 9 10 n 12

Ready Sample based  T=10.0000
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fx)=0p

Tvorba modelu 5= i

Configuration

PSSR IR ST e
() DVOJ Ite kyva d IO World Frame . |

eV

]
]
)

Mechanism
Configuration
>
Block Parameters: Rigid Transform ‘ X Block Parameters: Rigid Transform‘l\A X
Rigid Transform Auto Apply @ Rigid Transform Auto Apply @
Seltings Description Settings Description
¥ Rotation “ Rotation
Method Standard Axis M Method Standard Axis M
Angle a0 deg ~ |Compile-time Angle a0 deg ~ |Compile-time
Axds +Z b Axis = b
Translation Translation
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fx)=0p

Tvorba modelu 5= i

Configuration

* Dvojité kyvadlo wer s U

1p
1 N "
& e
’ D
Mechanism 1.z
Configuration -
w( ]
. Block Parameters: Revolute Joint
Revolute Joint Auto Ap 4\ Block Parameters: 4 o x
Settings Description -
( FEIEHY » B - =
v Z Revolute Primitive (Rz) Refresh Select Front Back Top Bottom Left Right lsometric Fit Frames Inertia Background
W State Targets { VIEW
3 aq Solid ®
Specify Position Target
Seftings Description
Priority High (desired) >
I v Geometry
Value 45 deg ~ |Compile-time
Dimensions [10.10.1] m | Compile-time
] Specify Velocity Target Export
N Inertia
Internal Mechanics
Graphic
Limits Frames oy
Actuation
¥ Sensing
Position
Velocity
Acceleration
D Actuator Torque
[ Lower-Limit Torque
[l Upper-Limit Torque
Mode Configuration ,
Composite Force/Torque Sensing k
¥
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Tvorba modelu

e Stvorkibovy mechanizmus

-

<

World Frame1

3’,% )

Mechanism
Configuration1

4\ Simulation Data Inspector - untitled*

+
]

Q8 L [D

Q

@

Inspect Compare

NAME
~ Run 4: stvorkibak{Current]

PS-Simulink Converter1:1

0| etr
M rar

rar
M r2a
Archive (3)

Properties

[

Wr2r mr2a

L3

4\ scope2

SCOPE

MEASUREMENTS

CRC-NIENORN - |

Sample based T=10.0000
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Tvorba modelu

e Stvorkibovy mechanizmus

Block Parameters: Revolute Joint

Revolute Joint

Settings Description

A
Auto Apply @

v Z Revolute Primitive (Rz)
V State Targets
Specify Position Target
Priority
Value
O Specify Velocity Target
¥ Internal Mechanics
Equilibrium Position
Spring Stiffness
Damping Coefficient
Limits
V Actuation
Torque
Motion
Vv Sensing
Position
O Velocity
D Acceleration
D Actuator Torque
[ Lower-Limit Torque
[l Upper-Limit Torgue

Mode Configuration

Composite Force/Torque Sensing

~ |Compile-time

~ |Compile-time

~ | Compile-time ~

High (desired)

45 deg

45 deg

0 N*m/deg

0 N*m/(deg/s)

v |Compile-time v

Automatically Computed

Provided by Input

Mechanism
Configuration1

Block Parameters: Ramp v
Ramp (mask) (link)

Output a ramp signal starting at the specified time.
Parameters

Slope:

g

Start time:
o

Initial output:

Ipi/4 0.7854

Interpret vector parameters as 1-D

OK Cancel Help Apply

¢ REFPIEI HI

Refresh Select Front

Back Top Bottom

Left Right lsometric Fit Frames Inertia Background

VIEW
Solid ®
Settings Description
v Geometry
Dimensions [2011] m ~ |Compile-time
Export
Inertia
~ Graphic
Type From Geometry hd
 Visual Properties Simple v
Diffuse Color |[U.Z 0.2 1.0]
Opacity |1 0 |Cnmpile-ﬁme v
Frames {:J
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Tvorba modelu | | ; | —

2
r2r
v r'd -
’ [
Stvor Oovy mechnanizmus ke
World Frame1
Block Parameters: Revolute Joint1 X Mechanism
Configuration1
Revolute Joint Auto Apply @
& PRy 4\ Block Parameters: Brick Solid2 - m} X
Settings Description
v Z Revolute Primitive (Rz) @ .,g @ @ @ @ @ @ [?] .’L’ &
™ State Targets Refresh Select Front Back Top Bottom Left Right Isometric Fit Frames Inertia Background
[] Specify Position Target VIEW
] Specify Velocity Target Solid ®
. Seftings Description
“ Internal Mechanics
Equilibrium Position 0 deg ~ | Compile-time v Geometry
Spring Stiffness 0 N*"m/deg ~ |Compile-time Dimensions [8011] an ~ |Compile-time
Herd Export
Damping Coefficient 0 N*m/(deg/s) ~ |Compile-time
Inertia
Limits v Graphic
v Actuation Type From Geometry ™
Torque None - W Visual Properties Simple v
Diffuse Color [0.00.80.4] B
Motion Automatically Computed » Opacity ‘1_0 ‘Cumpileh’me o
V¥ Sensing Frames \‘1‘}‘
D Position
Velocity
D Acceleration
D Actuator Torque
D Lower-Limit Torque
] Upper-Limit Torque
Meode Configuration
7
Composite Force/Torque Sensing ky
X
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Tvorba modelu

e Stvorkibovy mechanizmus

. Block Parameters: Revolute Joint2

Revolute Joint

Settings Description

X
Auto Apply @

Vv Z Revolute Primitive (Rz)
W State Targets
] Specify Position Target
1 Specify Velocity Target

“ Internal Mechanics

Equilibrium Position 0

deg

<

Compile-time v

Spring Stiffness 0

N*m/deg

<

Compile-time v

Damping Coefficient 0

N*m/(deg/s)

<

Compile-time v

Limits

¥ Actuation

Torque None

Motion Automatically Computed
¥ Sensing

D Position

Velocity

|:| Acceleration

|:| Actuator Torque

[ Lower-Limit Torque

1 Upper-Limit Torque

Moda Canfi

kw- ] : <]

World Frame1

g%
Mechanism
Configuration1

4\ Block Parameters: Brick Solid3

HOME

e ROBITITHD

Refresh Select Front Back Top Bottom Left Right

Salid
Settings Description

v Geometry
Dimensions
Export

Inertia
v Graphic
Type
w Visual Properties
Diffuse Color
Opacity
Frames

® & -

lsometric  Fit Frames Inertia Background

b
[ ]

O]

[3011] m ~ |Compile-time ~
From Geometry

Simple

[1.00.00.0]

10 | compite-time
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Tvorba modelu -

e Stvorklbovy mechanizmus  © . -

World Frame1

Block Parameters: Rigid Transform1 X |
7R
Iy
Rigid Transform Auto Apply @ ’ é)« D
Mechanism r2a
Settings Description Configuration1 -
p 4|
v Rotation
Block Parameters: Transform Sensor1 X Block Parameters: Revolute Joint3 b4
Method None v ° :
Transform Sensor Auto Apply
i i ™
v Translation cettings - Revolute Joint Auto Apply @
: g Description Seftings Description
Method Cartesian M
~
. - M t Fi World v imiti
Offset [0800] m * |Compile-time casurement Frame v Z Revolute Primitive (Rz)
Sequence for Rotation Sequence X-Y-X »
V State Targets
Rotation [ specify Position Target
- .
Angular Velocity [[] specify Velocity Target
[] omegax W Internal Mechanics
[] omegay Equilibrium Position 0 deg ~ |Compile-time
Omega Z Spring Stiffness o N*m/deg v |Compile-time
[[] omega xvz Damping Coefficient 0 N*m/(deg/s) ~ |Compile-time ~
D Quaternion Limits
D Transform “ Actuation
["] Rotation Sequence Torque None v
Angular Acceleration Motion Automatically Computed Rz
Translation v Sensing
Velocity D Position
Acceleration Velocity
D Acceleration
D Actuator Torque
D Lower-Limit Torque
O Upper-Limit Torque
Mada Canfi i hd
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Tvorba modelu

* Prepojenie MATLABuU a Simscape Multibody

Block Parameters: To Workspace1 X
To Workspace f(x)=0p— B %< Fl— IR 6o ‘
Write input to specified timeseries, array, or structure in a ] i
workspace. For menu-based simulation, data is written in the Solver Rigid
MATLAB base workspace. Data is not available until the simulation Configuration
is stopped or paused. Transform
To log a bus signal, use "Timeseries" save format. ; 1
Parameters kw—“—'ﬁ 8 t Mz > > D R ;
Variable name: az Pozicia —
: : ) pozicia !
| World Frame i
Limit data points to last: D
. . —P> :
) out.simout \lnf | . -
o 3 Rychlost
Decimation: ¥ c ) rychlost
To Workspace1 1 E o 3 !
Save format: Timeseries ~ Mechanism >h > D i
Log fixed-point data as a fi object Configuration Zrychlenie zrychlenie
Sample time (-1 for inherited): :
-1 J S— ' F 5 o j
- T ' ***********
Cancel Help Apply
—P out.v
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Tvorba modelu

* Optimalizacia vysky lopticky

Rychlost [m/s]

50 60 70 80 90 100
Cas [s]

f(x) =0 F

Solver
Configuration

<

World Frame

Q!
6‘* Cr—@
Mechanism
Configuration

B

»— B

|
Rigid
Transform
=
> >p ) —
- | Pozicia —
pozicia i
U
Rychlost
rychlost
e |
Zrychlenie )
zrychlenie i
! Y — | 15 G ’
—P out.v
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% skript na prepojenie Simscape Multibody a MATLAB
clc;

clear;

close all;

Tvorba modelu s % e+ sk 5o autites spusten

% zbehnutie simuldcie
simIn = Simulink.SimulationInput("volny_pad_prepojenie");

° ° 4 ° -4 * Vv % nafitanie vystupu simuldcie
* Optimalizacia vysky lopticky = simisndnyy
% priradenie do premennej
rychlost = out.v.Data;

% vykreslenie priebehu rychlosti
figure
10 T T T T T T T T plot(rychlost)
xlabel("Cas [s]")
ylabel("Rychlost [m/s]")
drawnow

=1 hold on
pocet_simulacii = 1;
| while true
if max(abs(round(rychlost,2))) »= 12
rychlost_vysl = rychlost;
- break
else
vV = v+8.5;
] try
out = sim(simIn);
= catch
vV = v+8.5;

Rychlost [m/s]

end
end
rychlost = out.v.Data;
- hold on
plot(rychlost)
xlabel("Cas [s]")
ylabel("Rychlost [m/s]")
drawnow

15 | | I I I I 1 I | pocet_simulacii = pocet_simulacii+i;
0 10 20 30 40 50 60 70 80 90 100 end
Cas [s]

fprintf("Potrebnd vyska je h = %d m\n",...
round(rychlost_vysl,2))
fprintf("Pocet simuldcii bol %d\n",pocet_simulacii)
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Tvorba modelu ! |

Pos,X-body-5 Pos X-body-4 & vt
. . .
. e - e /0 ra ' PosX-boty-2 . Thvats

| ! s . Pos X-body-3 *
= 5 @ 5 - ¥ m

‘? ot o e s L ‘ﬂ’ Joint 1Beit-Cable End1 Ij Jont 1-Rig ‘r Joint 1Belt-Cable End £y | dom g 'r Joint 2Bekt-Cable End1 £ ot 2-rgia T‘ Joint 3Belt-Cable End2 £ | soint >-rigia

kw | i - & g JA | Transtormz u AL | Transformi w — A% | Transtorm2 o 2| Transtomi
Y s : N Q H F Q H F U i 3 ﬁ
1) o (S £ »
# Joint 1Belt-Cable Joint 1Belt-Cable Joint 2Belt-Cable Joint 3Belt-Cable
Joint 1Belt-Cable Propertiest i Properties 1 i Properties 1 i Properties2 !
" w Properties @ e J‘ Joint 1-28ell.Cable End | ~¢9~ | Joint 1-Bushing Joint .ﬂ‘ Joint 2-28ell-Cable Endt | ~¢3~ | Joint 2-Bushing Joint J‘ Joint 3-2Bell.Cable End2 | ~{3 | Joint 3-Bushing Joint
o v .j. Joint 1-2Belt-Cable End1 _{J:_ Joint 1-Bushing Joint1 aint 1-2Belt-Cable En ) joint 1-Bushing Join joint 2-2Belt-Cable En Z joint 2-Bushing Joint joint 3-2Belt-Cable En 'z loint 3-Bushing Join!
doin 1-286lt-Cable End2 |~ 0 A <= ' z X e a

3 o
. 4 . .

+

) Body-5 ) Body-4 ) Body-1 ) Body-2 ) Body-3

o © o o o

. e . .
&
4\ scope - a X 4\ scopet - O x

MEASUREMENTS % 0lr®| 0 MEASUREMENTS % Olr®| e

Ready Sample based T=10.0000 Ready Sample based T=10.0000
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Tvorba modelu

* Newtonovo kyvadlo !

Solver
Cor ion
[*&] Black Parameters: Mechanism Configuration X
| Mechanism Configuration [~] Auto Apply @
w )
Settings  Description k
World Frami
~ Uniform Gravity Constant . orld Frame
Gravity [0 -9.80665 0] mfsh2 » (u’npile—lim! b
Li Dek 0001
inearization Delta _‘xc
Joint Mode Transition #
Mechahism
figuration
.
p Block Parameters: Joint 1-Rigid Transform3
—

Rigid Transform

Y Joint 1Belt-Cable End2 W o

Description

X
Auto Apply @

w v Rotation

° P Method None

# ¥ Translation

~

Method Cartesian
Joint 1Belt-Cable

Offset ‘[() -0.20]

~ |Compile-time >

Properties2

Joint 1-2Belt-Cable End2

’@”—— Bushing joint

L 4 H|3=E

Y S
Wl el
% A slp

Block Parameters: Rigid Transform8

Rigid Transform

Settings Description

¥V x

Auto Apply @

v Rotation
Method None
¥ Translation

Method Cartesian

~

Offset [0.2*sind(60) -0.2%cosd(60) 0]

~ |Compile-time
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Tvorba modelu

* Newtonovo kyvadlo

Configuration L * *

b Y Y Y 1Y A i

World Frame ' [
g0 © WU C Wl v W0 v w0

4\ Block Parameters: Body-5

3 w 3
[ . . < i
Refresh Select Front Back Top Bottom Left Right lIsometric Fit Frames Inertia Background 3 3 "‘) “‘)
VIEW ) ) e @
9 L a 1
Solid S
Seftings  Description
P . F . F . F
Vv Geometry
Radius 0.02 m ~ | Compile-time
v Export
[“] Entire Geometry A
> Inertia Block Parameters: Spatial Contact Force3 X
v Graphic
raph Spatial Contact Force Auto Apply @
Type From Geometry e
 Visual Properties Simple v Seftings  Description
Diffuse Color [0.21.01.0]
Opadly 1.0 Compile-time ~ ~ Normal Force
> Frames ECJ -
Method Smooth Spring-Damper -
Stiffness 1e9 N/m ~ |Compile-time
Damping 10 N/(m/s) ~ |Compile-time
Transition Region Width le-4 m ~ |Compile-time
Frictional Force
Sensing
7 Zero-Crossings
k
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Tvorba modelu

[ ) Solver
Configuration - >
- I< 3 £l = @
8lock Parameters: wl . \f T . ¥ _T' -
HOME : ¥ ')t: | /L;.
T T = | f a1 World Frame
e RAPAFAIY @ H L & ¢
Refresh Select front Back Top Bottom Left Right Isometric Fit |Frames| Inertia Background L "’# . "#
VIEW w & ) < &
salid ® A j\ e lﬂ\
Sellings  Description = - {"
3 w .
v Gao Cgfiguration . 4 It
Dimensians [0.2002004] [m  |compile-time
~ Export
[] entire Geometry & © 3
Inertia ) ) )
Graphic
~ Frames qp o | -] @ |
[ show Port R
Framel F1 Vd
- @
Block Parameters: Rigid Transform3 ‘ X
Rigid Transform Auto Apply @ Block Parameters: Rigid Transform5 ‘ X
Settings Description Rigid Transform Auto Apply @
Seltings Description
¥ Rotation
7
k' Method None v v Rotation
¥ v Translation — — .
histhed (AT Y . 3id Transform7 ‘& X
v Translation
Offset [-0.040002] m ~ ‘Compile-\ime
¥ Method Cartesian v Auto Apply 0
Block Parameters: Rigid Transform1 X i -
Offset [0.04 0.0.02] m ~ |Compile-time v
Rigid Transform Auto Apply @ Block Parameters: Rigid Transform9 *
Seftings  Description Rigid Transform Auto Apply @
Seftings  Description IR
¥ Rotation Method None e
Method None % v Rotation .
v Translation
+ Translation Method None ~
i ~
Method Cartesian £3  Translation Method Cartesian
Offset |['0-0400] m ~ |Compile-time v Method Cartesian v Offset |[0.04 00] |m hd |Compileftime w
Offset [00002] m ~ |Compile-time ~
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Dakujem za pozornost

ondrej.piroh@fstroj.uniza.sk




	Snímka 1: Modelovanie dynamiky sústav telies v SIMSCAPE MULTIBODY 
	Snímka 2: Simscape
	Snímka 3: Simscape Electrical
	Snímka 4: Simscape Battery
	Snímka 5: Simscape Fluids
	Snímka 6: Simscape Multibody
	Snímka 7: Simscape Driveline
	Snímka 8: Tvorba modelu 
	Snímka 9: Tvorba modelu 
	Snímka 10: Tvorba modelu 
	Snímka 11: Tvorba modelu 
	Snímka 12: Tvorba modelu 
	Snímka 13: Tvorba modelu 
	Snímka 14: Tvorba modelu 
	Snímka 15: Tvorba modelu 
	Snímka 16: Tvorba modelu 
	Snímka 17: Tvorba modelu 
	Snímka 18: Tvorba modelu 
	Snímka 19: Tvorba modelu 
	Snímka 20: Tvorba modelu 
	Snímka 21: Tvorba modelu 
	Snímka 22: Tvorba modelu 
	Snímka 23: Tvorba modelu 
	Snímka 24: Tvorba modelu 
	Snímka 25: Tvorba modelu 
	Snímka 26: Tvorba modelu 
	Snímka 27: Tvorba modelu 
	Snímka 28: Tvorba modelu 
	Snímka 29: Tvorba modelu 
	Snímka 30: Tvorba modelu 
	Snímka 31: Tvorba modelu 
	Snímka 32: Tvorba modelu 
	Snímka 33: Tvorba modelu 
	Snímka 34: Ďakujem za pozornosť

