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About this course

Objectives of the course
Upon completion of this course you will be able to:

- Understand the differences between harmonic and transient
analyses

- Define load and restraint excitations

- Ensure that the appropriate pre-requisites are defined for the
required excitation case

- Visualize and animate 3D images of the analysis results
- Generate translation, velocity and acceleration graphs
- Export result data in Text or Excel format

Targeted audience
Structural Analysts

Prerequisites

Students attending this course should have knowledge of CATIA V5
Fundamentals, Generative Part Structural Analysis Fundamentals

‘ 0.5 day
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¥pnalysis Nanager
ilr'@; Links Manager.1
il"@ Analysis Connection Manager.1
Finite Element Model. 1
f‘@g Nodes and Elements
f‘ﬁ Properties. 1

Introduction to Dynamic Analysis

You will see the different types of dynamic analysis and what they are for

AN ST

*L Modulations.1 Frequency case colution  Reference|

&% Static Case [ Load excitation
ir' A Frequency Case @ tew O Reference
T A Transient Dynaric RESporse Case  oanpna:e: New
Frequency Case Solution.1 'd Hide existing analysis cases
., Deformed Mesh.2 @ 5 | ol
. Load Excitation.1 .

a |'é'| Damping.1
E tETransient Dynamic Response Solution. 1
g @ Sensors.3
] %\ Harmanic Dynamic Response Case
+- A Harmenic Dynamic Resporse Case
§
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A ‘Dynamic Response Case’ can be seen as a combination between a Static Case and a
Frequency Case

When you define a Dynamic analysis, you have the choice between 2 cases:
= Harmonic Response Analysis

# Transient Response Analysis

What are they for?
# Harmonic Response Analysis:

You will define a such case if the amplitude of the excitation you are applying on a
part/assembly is fluctuating according to frequencies. Thus, it will allows you to answer
the question: What are the constraints and displacements in a part/assembly for given
frequencies?

# Transient Response Analysis:

You will define a such case if the excitation you are applying on a part/assembly is
fluctuating according to the Time. Thus, it allows you to answer the question: What are
the constraints and displacements in a part/assembly after a given time?

Copyright DASSAULT SYSTEMES
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Load and Restraint Excitation

CATIA allows you to define two different types of excitation.

Once you have chosen the type of dynamic response you want, you have to specify the nature of
the excitation. In both cases, you can either apply a “load” or a “restraint” excitation

D Load excikation

@ New O Reference

= Load Excitation Set: It allows to define a dynamic load, that will fluctuate according to the
frequency or the time, depending on the dynamic case you have chosen

# Restraint Excitation set: It allows you to impose motion of the support, that will fluctuate
according to the frequency or the time, depending on the dynamic case you have chosen

i—é Harmonic Dynamic Response Case I'-é Harmonic Dynamic Response Case
-4k Frequency Case Solution.1 #-{8% Frequency Case Solution.1
k. Load Excitation.1 li=_ Restraint Excitation. 1
" |'E|Damping.2 |'E|Damping.3 !
§ 52 Harmonic Dynamic Response Solution.1§ 8= Harmonic Dynamic Response Solution.2§
© | “ffisenors4 o S@semsoss
Instructor Notes:
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Prerequisites

When you define a dynamic analysis for the first time, you need:

Harmonic/Transient Analysis: Load Excitation

i—é Harmonic Dynamic Response Case
| -48% Frequency Case Solution.1
[, Load Excitation.1
|ﬁ| Damping.2 ‘
(_EHarmonic Dynamic Response Solution.li
Sensors.4 |

ll'-'A Transient Dynamic Response Case
-i0}k Frequency Case Solution.1
Pl Deformed Mesh.2
k. Load Excitation.1
|ﬁ| Damping.1 !
tETransient Dynamic Response Solution.1§
& Sensors.3 ‘

Pre-requisites

= A computed static analysis with the Load
you want to excite

#» A computed frequency analysis that allows
you to know the modal frequencies

Harmonic/Transient Analysis: Restraint Excitation

i:—é Harmonic Dynamic Response Case

. &5k Frequency Case Solution.1
E Restraint Excitation.1
|ﬁ| Damping.3 !
(_E Harmonic Dynamic Response Solution.2§
& Sensors.5 ‘

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

=-{cF Frequency Case Solution,1
i, Deformed Mesh.2
E Restraint Excitation.1
[ﬁ] Damping.4 3
(_ﬁTransient Dynamic Response Solution.2|
@ Sensors.6 |

Pre-requisites

= A computed frequency analysis with that
allows you to know the modal frequencies

Instructor Notes:
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GDY Pre-Processing

You will see how to define harmonic and transient dynamic case
&= Harmonic Response Case

= Transient Response Case
= To Sum Up

Copyright DASSAULT SYSTEMES
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Harmonic Response Case

You will see different excitations cases used in Harmonic Response Analysis
&= Harmonic: Load Excitation Case

&= Harmonic: Restraint Excitation Case
= To Sum Up

Copyright DASSAULT SYSTEMES
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Harmonic: Load Excitation Case

You will see how to define a Harmonic Response Case with a Load Excitation

o

§=1 Restraints.1
@ Masses. 1

; f‘@ Frequency Case Solution.1

|| #-40) Sensors.2

7-¢fh Harmonic Dynamic Response Case

i3} Frequency Case Solution.1

|-+, Load Excitation.1

[ﬂ Damping.2 1
(_ﬁ Harmonic Dynamic Response Solution.1§
€1 Sensors 4 ;

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Harmonic Dynamic Response Case = IEIIiI

Frequency case solution Referencel

4 Load excitation @ New () Reference

[ restraint excitation

|Dam|3ing sek Mew

\a Hide existing analysis cases

Copyright DASSAULT SYSTEMES
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General Process: Load Excitation
@

Compute a Static
analysis (loads and

Meshed part restraints)

@

@ Compute a frequency
@ analysis referencing to the
restraints of the static case

Define Dynamic Response case

Define a frequency referencing the frequency case
Modulation file, damping, with a new Load excitation set
load excitation | @ N~—1i—— —— —— —“/
. irmonicpyramicneepmes S i

i 1 |Freguency case solution Referencel Srequency Case Solution. 1
N i l & Load excitation | @ New O Refersnce
!

y [ Restrairit excitation

@ Results interpretation

Dynamic response e,
set computation

Harmanic Dynamic REsponais (= 5| B
Name | Harmenic Dynamic Response Salul = |

inimum sampling: [0Hz B
e | I ‘
Maxinum sampling: | 10Hz J |

humber of steps: [20

- © ok | Sca EE—————

Copyright DASSAULT SYSTEMES
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- Donner des proces généraux quand cela est possible pour illustrer

- What , How, Why ne sont pas obligatoires mais doivent guider et aider dans la
rédaction du foils.

Forme

- ATENTION de na pas modifier la taille du cadre intérieur de la diapo qui est
dimensionne pour pouvoir imprimer en format Américain aussi bien que Européen

- Essayer de respecter la palette de couleurs proposée

- Ne pas oublier de mettre a jour le titre du cours dans le masque
- Chaque mot du titre doit commencer par une majuscule

Style:

Utiliser You... A la place des phrases impersonnelles

Utiliser la voix active plutot que passive

Ecrire des phrases simples: Souvenez vous que ce document peut etre traduit en
d’autres langues et donc nous devons eviter toutes ambiguites.

Copyright DASSAULT SYSTEMES
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Defining a Harmonic/Load Excitation Case &
When defining a ‘Dynamic Response Case’ you have to select different data.
Harmonic Dynamic Rest it S =0l You must refer to the pre-computed
[Frequency case solution Reference] frequency analysis to take into account
3 Load exciation (@ e O Reference the modal frequencies of the system.
|D Restraintesctation When you define a dynamic case for the first
{Paripig st Net time, you have to check “New” load excitation.
B frta et Afterwards you can either select new excitation
3 or already created excitations as reference.

i AStath Case | On the left, you can see a typical tree of
FA Frequency Case i harmonic/load Excitation Case. Below are the main
! {=1Restraints.1 | components:
] Masses. 1 _ . First, you can see the frequency Case you have
? '@' Frequency Case Solution.1 ' referred and the different solutions you had
#-&]1 Sensors.2 . displayed.

#é Harmonic Dynamic Response Case
! 8} Frequency Case Solution.1
k. Load Excitation. 1

. Load Excitation: that is a very important thing. It will
i refer to the load of the pre-computed static analysis
. and it is on this load that you will apply a

g [ Damping.2 i modulation. It means, you will have to define a
5 ‘ &% Harmonic Dynamic Respanse Sclution. 1 modulation file. ( cf. jobaids presented further)
% 00 fffff flsensors4 Damping: Allows you to define the resulting damping
% == For this case, you must have computed a of the part once the force has been applied to this
5 static and a frequency analysis. part.
Instructor Notes:
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The modulation is absolutely needed to define the load excitation.

Reminder: You want to compute a harmonic dynamic case. It means, the modulation must
describe the behavior of the amplitude versus the frequency. Thus, you will have create an
Excel or txt file.

i Procedure to follow:

| The first column must contain the frequency values. “ (Hz)” must be written

. explicitly in the first cell. The values you define correspond to the excitation

i frequency range. You can put as many values as you want (the steps). Values
! must be in growing order.

" The second column contains the amplitudes of the excitation for each
frequency.

It can take the values you want ( must be positive).
Once the modulation file is ready, you have to import it.
-0l x|

You can check its content by click on edit.

NameIFrequencv Modulation. 1 | A AR R mmm i m A AR A e e mmy =
; 1 wCoard(Hz) | ¥Coord]) |
IND selection Erowse : i 0 0
" Edt 3 ! 320 0
5 1 3 320 t
2 @ ok | S| ; 3 450 |
2 : ; 450 0
H 3 ‘
g :
a PR S YOy VPR ) [ WO |
£ o =
: e -
g
o

Instructor Notes:
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How to define White Noise Modulation [

Remember that you have to import “modulation file” or define a “white noise
modulation” to be able to define a “Load Excitation Case”.

A White Noise Modulation is a particular case of frequency modulation:

The modulation is constant and equal to 1by default, used to get a uniform
modulation.

-‘lli"I‘g Modulations.1
N 5 Frequency Modulation.1 ;
L 1, 2D Display - Frequency Modulation.1 |
| L. white Noise.1 ‘
- & A static Case
D @ s *IrA Fl'equenF:y Case .

- =gh Harmonic Dynamic Response Case
L | #-4Bk Frequency Case Salution.l

@ . ks Load Excitation.1
Click on OK :

[E'I Damping.2 |
t_ﬂHarmc:nic Dynamic Response Solution.1 !
@Sensors."-l

Copyright DASSAULT SYSTEMES
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Defining a Load Excitation Set Case

You can not define a Load Excitation if you have not previously defined a modulation.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Frequency = [ Modulations. 1 i Y
Modulation : ! [‘\d : 3 A_

‘ 3 *—E‘] Restraints.1
® From a file—H] L, 2D Display - Frequehcy Modulation 1 | i JaLoads.l
@ white Nonse—*— White Noise.1 3
T A St e "

i J=1Restraints. 1
I-ﬂ@ Loads.1

L% Distributed Force.1
i‘ﬁ:{- Static Case Solution.1
; i"ﬂj Sensors.1
*‘A Frequency Case
r@ Harmonic Dynamic Response Case

#-48% Frequency Case Solution.1 N EmeTEe B
EL‘ Selected phase: | 0deg
@] Damping.2 phase: |
&% Harmonic Dynamic Response Solution. 1 Mnelzg || el et e
*ﬁ] Sensors.4

You must select the load on the previously computed statlc case. You must select a modulation:
either a customized one ( I.e from excel) or a white noise.

“Factor”: Value by which you multiply the modulation.

“Phase”: you can associate a phase component of dynamic load excitation.

Copyright DASSAULT SYSTEMES
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How to Define a Load Excitation Set Case

Before you begin, you must have defined either a “White Noise modulation”
(constant modulation) or have imported a modulation from a file. For more

information, see the following job aids: -100] x|

Double-click the load excitation set from the specification tree | |name [Load Excitation. 1 |
r—Selection

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

i '_[r:, Modulations. 1 Selected modulation:[Mo selection

|\ @ _® 1 Selected factor: | 1

L. 2D Display - Frequency Modulation. 1

Selected load: (Mo selection

Selected phase: IDdeg

‘Nh“:e NOISE 1 Index | Load Modulation | Factor | Phase 4
1 »f
i1 Restraints.1 i “Factor”: Value by which you multiply the
: -—@ Loads.1 . modulation

0 Distributed Force.1

“Phase”: you can associate a phase component
#%33 Static Case Solution.1 4 P P

of a dynamic load excitation

; #*ﬁj Sensors.l
T'_A Frequency Case ; Select the load you want to§ AEI_
3 "'@# Harmonic Dynaric Response Case 3 excite in the specification | | T~ #=IRestraints.1
t | *-48% Frequency Case Solution.1 tree ‘ %] Loads.1
g E“ &% Static Case Solution.1 |
E H Damping.2 3 I@Sensors 1 !
: §% Harmonic Dynamic Response Solution. 1 Select the desired modulation
A @,59’159@& ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, in the specification tree
g @ Define the desired Selected Factor
Instructor Notes:
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Modal (default) or Rayleigh
It is absolutely necessary to define a damping

; #Ir“; Modulations.1

‘ Frequency Modulation.1

L L. 2D Display - Frequency Modulation. 1
3 & White Noise.1

| ®- A Static Case

LA Frequency Case

§ &qﬁﬂamnm_MamLc_Re&pmsg_Casg

. | #-I8¥ Frequency Case Solution.1

How to Define a Damping Set (1/3)

Defining a Damping Set allows you to define the resulting damping of the part once
the force has been applied to this part. You can choose between two damping types:

to the modulation, a default value is automatically used if you do not define another one.

@ Double-click the damping set from the specification tree

set for dynamic analysis. However, in opposition

The “damping” dialog box appears

i
i b=mping. 1
<Damping tvpe:lMUdaI dampiu %

5 QK_] ﬂCanceI_I

F_«‘Q Load Excikation.1 ___
|E| Damping.2
8% Harmonic Dynamic Response Solution. 1 | @ Choose a damping type: “Modal” or “Rayleigh”
_@isensors4 ‘
g
Instructor Notes:
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How to Define a Damping Set (2/3)
151
Mame | Damping, 1
Diarnping type:IModaI darnping "I %
D [0 al darmping
i Rayleigh damping ncel_l i i
# Modal Damping - w Rayleigh Damping
The Modal Damping is a fraction of the The Rayleigh Damping is defined as
critical damping. The critical damping is follows:
computed as follows: (0] = (M) + BIK]
= + [a]k.
Cr = 2 mk
where m is the mass of the system and k where [M] is the mass matrix, [K] is the
the stiffness of the system stiffness matrix
Compute the frequency solution @ Compute the frequency solution
(You have to compute the frequency (You have to compute the frequency
solution before defining the damping solution before defining the damping
parameters) parameters)
g Click on the Component edition button ﬂ Click on the Component edition button ﬂ
g to define the damping parameters to define the damping parameters
é The Damping Definition dialog box The Damping Definition dialog box
g appears appears
Instructor Notes:
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How to Define a Damping Set (3/3)
® Modal Damping @ Rayleigh Damping
-0l x| =lojxf
— Critical damping ratio ———————————— — Global ratio: :
‘Global e I || Alpha {mass ratio); |
Beta (stiffness ratia): | 1
[ Definition mode by mode
R - [ pefinition mode: by mode:
Critical damping r atlc-l i} R (risss o). [B
{\Iu... I :r;g;z?nc I fritical S I Beta (stiffriess iatuo]lt‘l— =
5 29 5537 1 [T | Frequencyl Alpha {mass t... | Beta (st\ffn_asél
7 1
?  Ee 2 mew 1 i
' 3 93,9417 1 1
3 531.437 L 4 3517 1 1
& FE7.543 1 5 531437 1 1
7 836,799 1 [ 727543 1 1
g 1031.02 it 74 836,799 1 1
9 1126.95 1 a8 1031.02 1 1
il 144546 1 9 1126.85 1 1
10 144546 1 1
. Cte @ oK I
Global ratio: lets you define the factor of the Global ratio: lets you define the Alpha (mass ratio)
critical damping for all the modes and/or Beta (stiffness ratio) coefficients for all the
- . modes
Definition mode by mode: lets you define the
critical damping ratio independently for each Definition mode by mode: lets you define the Alpha
mode. Multi-selection is available in this case (mass ratio) and/or Beta (stiffness ratio)
£ coefficients independently for each selected mode.
2 @ Modify the modal damping parameters and Multi-selection is available in this Case
g click on OK Modify the Rayleigh damping
§ @ Click on OK in the Damping dialog box parameters and click on OK
H @ Click OK in the Damping dialog box

Instructor Notes:
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Harmonic Dynamic Response Set
Before you compute an analysis, you have to specify the frequency sampling.
1
I‘I]g Madulations. 1
i | =M Frequency Modulation.1 3
L L. 2D Display - Frequency Modulation.1 | Harmonic Dynamic Response Sek =101 x|
i White Noise.1 ‘ Marne IHarmonic Dynamic Response Solution. S |
3 *Ir A Static Case Minimumn sampling: | 0Hz |
i -‘lirA Frequency Case ! — :
3 ;"é . ic D ic R C i |Mazximurn sampling: |6SDUH2 ‘
i | ®-45% Frequency Case Solution.1 ; INL"“'JBF of steps: | 10000 |
ke, Load Excitation.1 @ ok | @cana
[l Damping.2 .
SEHarmonic Dynamic Response Solution.
*ﬂ]SensorsA

The response is computed in the frequency domain on a regular sampling.

The minimum and the maximum sampling correspond to the lower and the upper bounds of
the frequency range of interest. The Number of steps corresponds to the number of
calculated points inside the frequency range.

To get more precision in the peak value, you can either increase the number of steps inside
the frequency range, or focus on the peak by choosing a smaller frequency range. The
second solution is better.

Copyright DASSAULT SYSTEMES
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Harmonic: Restraint Excitation Case
You will see how to define a Harmonic Response Case with a Restraint
Excitation
i— darmonic Drmarmic Becoonse Cgoe
@ Frequency Case Solution. 1
B, Festraint Excitation. A
H Damping. 10
gHarmoni: Cr/namic Lesponse Solution.?
@ SChmors. 12
Harmonic Dynamic Response Case =2 ﬂ
!Frequency case solution ReFerenceI
[[1 Load excitation
on | @ Mew () Reference
iDampmg sek Mew
% 'd Hide existing analysis cases
E @ o I & cancel |
2 I
Instructor Notes:
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General Process: Restraint Excitation
™
Compute a Static
analysis (loads and
Meshed part restraints)
©) @
C
@ Define Dynamic Response case anal?/:?g Lrlgt;ear;:\i?: g rt‘g!{he

restraints of the static case

| ]
'; Harmonic Dynamic Response Case ]
|
)
ReFerenceI ]

]
'

Modulation file, damping,
Restraint excitation

Frequency case solution

[ Load excitation

@ new (O Reference

@ Results interpretation

2D Display
Local sensor

Dynamic response
set computation

Dynamic Response Set =1l ‘ ‘

o
i

=

=

1] -

E Iniame [Dynamic Response Soldtion (frequency). 1 | }

g [Minimum sampling: [ 0Hz B e
F - I

2 Maximum sampling: [200Hz ‘ |

<

a Number of steps: [ 1000

E

5

ES @ ok | @ cancel|

g o

o

Instructor Notes:

- Donner des proces généraux quand cela est possible pour illustrer

- What , How, Why ne sont pas obligatoires mais doivent guider et aider dans la
rédaction du foils.

Forme

- ATENTION de na pas modifier la taille du cadre intérieur de la diapo qui est
dimensionne pour pouvoir imprimer en format Américain aussi bien que Européen

- Essayer de respecter la palette de couleurs proposée

- Ne pas oublier de mettre a jour le titre du cours dans le masque
- Chaque mot du titre doit commencer par une majuscule

Style:

Utiliser You... A la place des phrases impersonnelles

Utiliser la voix active plutot que passive

Ecrire des phrases simples: Souvenez vous que ce document peut etre traduit en
d’autres langues et donc nous devons eviter toutes ambiguites.

Copyright DASSAULT SYSTEMES
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Defining a Harmonic/Restraint

Harmonic Dynamic Response Case

Excitation Case 'ﬁ

When defining a Dynamic Response Case, you have to select different data.
-0l x|

T
[Frequency case solution Referenced

You must refer to the pre-computed frequency

| Load excitation
Feference

Mew

iDampmg sek

— analysis to take into account the modal
frequencies of the system.

4 Hide existing analysis cases

@ o I JCanceI!

When you define a dynamic case for the first time,
you have to check “New” restraint excitation.

+r- A\ static Cage

*IrA Frequency Case

L -0k Frequency Case Sclution.1
E‘:ﬁ Restraint Excitation. 1
[E'I Damping.3 ;
(_EHarmonic Dynamic Response Solution.2§
ﬂ]Sensors.S :

On the left, you can see a typical tree of
harmonic/Restraint Excitation Case. Below are the main
components:

First, you can see the frequency Case you have referred
and the different solutions you had displayed.

Restraint Excitation: that is a very important thing. It
will refer to the restraint defined in the static analysis
and that is on it that you will apply a modulation and an
acceleration. It means, you will have to define a
modulation file.

Damping: Allows you to define the resulting damping of
the part once the force has been applied to this part.

Copyright DASSAULT SYSTEMES

™
@ You need to compute a static and a frequency analysis.

Instructor Notes:

Copyright DASSAULT SYSTEMES

23



Generative Dynamic Response Analysis

INSTRUCTOR GUIDE

Defining a Frequency Modulation

The modulation is absolutely needed to define a restraint excitation.

Reminder: You want to compute a harmonic dynamic case. It means, the modulation must
describe the behavior of the amplitude versus the frequency. Thus, you will have create an
Excel or txt file.

A& | B | Procedure to follow:
%X(HZ) o v D§ The first column must contain the frequency values. “ (Hz)” must be written
ER 320 o: explicitly in the first cell. The values you define correspond to the excitation
4 320 1: frequency range. You can put as many values as you want (the steps). Values
5 | 450 1! must be in growing order.
|6 | 450 i}

%~ The second column contains the amplitudes of the excitation for each
frequency.

It can take the values you want ( must be positive).
Once the modulation file is ready, you have to import it.

)

Mame iFrequency Modulakion, 1 |

IN:- selection Browse

Edlt

@ o | @]

Copyright DASSAULT SYSTEMES
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Defining a Restraint Excitation Set Case

You can not define a Restraint Excitation if you have not previously defined a modulation

b L. Modulations.1 =10l
. FIH]UEHCY Modulation 1 larme |Restraint Excitation.1| |
R —hxis Syskem
[ é* 2D Dlsplay.- Frequency ) =l
Time Modulation.1 Ll e

A Static Case
g /A, Frequency Case
=& Harmonic Dynamic Response Case
434 Frequency Case Solution.1
Restraint Excitation.4
%Damping.lﬂ

—Selection

Selected modulation:INo selection

Selected acceleration: | im_s2

Selected phase: [ Ddeg

Degree | Modulation | Acceleration | Phase

&% Harmonic Dynamic Response
TV Mo Selection 1 {m_sZ) 0 {deq)
@ Sensors.12 TZ MoSelection 1 (m_sz)  0(deg)
R Mo Selection 1 {rad_s2) 0 {deg)
RY Mo Selecktion  1{rad_s2)  0{deg)
RZ Mo Selection 1 {rad_s2)  0(deqg)

The excitation will be automatically applied on the restraints

of the static case. You must select a modulation, but you

can not use a white noise. You will have to apply a modulation and specify an acceleration
for the rigid-body motions of the support (RX, RY, RZ, TX, TY, TZ) of your choice.

“Phase”: you can associate a phase with each rigid-body.

Copyright DASSAULT SYSTEMES
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Modal (default) or Rayleigh
It is absolutely necessary to define a damping

; #Ir“; Modulations.1

‘ Frequency Modulation.1

L L. 2D Display - Frequency Modulation. 1
3 & White Noise.1

| ®- A Static Case

LA Frequency Case

§ &qﬁﬂamnm_MamLc_Re&pmsg_Casg

. | #-I8¥ Frequency Case Solution.1

How to Define a Damping Set (1/3)

Defining a Damping Set allows you to define the resulting damping of the part once
the force has been applied to this part. You can choose between two damping types:

to the modulation, a default value is automatically used if you do not define another one.

@ Double-click the damping set from the specification tree

set for dynamic analysis. However, in opposition

The “damping” dialog box appears

i
i b=mping. 1
<Damping tvpe:lMUdaI dampiu %

5 QK_] ﬂCanceI_I

F_«‘Q Load Excikation.1 ___
|E| Damping.2
8% Harmonic Dynamic Response Solution. 1 | @ Choose a damping type: “Modal” or “Rayleigh”
_@isensors4 ‘
g
Instructor Notes:
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How to Define a Damping Set (2/3)
151
Mame | Damping, 1
Diarnping type:IModaI darnping "I %
D [0 al darmping
i Rayleigh damping ncel_l i i
# Modal Damping - w Rayleigh Damping
The Modal Damping is a fraction of the The Rayleigh Damping is defined as
critical damping. The critical damping is follows:
computed as follows: (0] = (M) + BIK]
= + [a]k.
Cr = 2 mk
where m is the mass of the system and k where [M] is the mass matrix, [K] is the
the stiffness of the system stiffness matrix
Compute the frequency solution @ Compute the frequency solution
(You have to compute the frequency (You have to compute the frequency
solution before defining the damping solution before defining the damping
parameters) parameters)
g Click on the Component edition button ﬂ Click on the Component edition button ﬂ
g to define the damping parameters to define the damping parameters
é The Damping Definition dialog box The Damping Definition dialog box
g appears appears
Instructor Notes:
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How to Define a Damping Set (3/3)
® Modal Damping @ Rayleigh Damping
-0l x| =lojxf
— Critical damping ratio ———————————— — Global ratio: :
‘Global e I || Alpha {mass ratio); |
Beta (stiffness ratia): | 1
[ Definition mode by mode
R - [ pefinition mode: by mode:
Critical damping r atlc-l i} R (risss o). [B
{\Iu... I :r;g;z?nc I fritical S I Beta (stiffriess iatuo]lt‘l— =
5 29 5537 1 [T | Frequencyl Alpha {mass t... | Beta (st\ffn_asél
7 1
?  Ee 2 mew 1 i
' 3 93,9417 1 1
3 531.437 L 4 3517 1 1
& FE7.543 1 5 531437 1 1
7 836,799 1 [ 727543 1 1
g 1031.02 it 74 836,799 1 1
9 1126.95 1 a8 1031.02 1 1
il 144546 1 9 1126.85 1 1
10 144546 1 1
. Cte @ oK I
Global ratio: lets you define the factor of the Global ratio: lets you define the Alpha (mass ratio)
critical damping for all the modes and/or Beta (stiffness ratio) coefficients for all the
- . modes
Definition mode by mode: lets you define the
critical damping ratio independently for each Definition mode by mode: lets you define the Alpha
mode. Multi-selection is available in this case (mass ratio) and/or Beta (stiffness ratio)
£ coefficients independently for each selected mode.
2 @ Modify the modal damping parameters and Multi-selection is available in this Case
g click on OK Modify the Rayleigh damping
§ @ Click on OK in the Damping dialog box parameters and click on OK
H @ Click OK in the Damping dialog box

Instructor Notes:
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Harmonic Dynamic Response Set
Before you compute an analysis, you have to specify the frequency sampling.
"fi% Harmonic Dynamic Response Case
=-18% Frequency Case Solution.1 Harmonic Dynamic Response Set =10l =]
(’)1; Deformed Mesh Naﬂl Harmonic Dynamic Response Salution. & |
L, Von Mises Stress (nodal values) Minimum sampling: [0Hz |
(’)’b Translational displacement magnitude |Maximum sampling: [E50002 ‘
—@l Restraint Excitation.5 |N ber of stepei [ 0000 |
; umber or sCeps:
— ] Damping.14
Harmonic Dynamic Response Solution.9 oy @ ok | @ cancel|
—4&ll| Sensors. 16

The response is computed in the frequency domain on a regular sampling.

The minimum and the maximum sampling correspond to the lower and the upper bounds of
the frequency range of interest. The Number of steps corresponds to the number of
calculated points inside the frequency range.

To get more precision in the peak value, you can either increase the number of steps inside
the frequency range, or focus on the peak by choosing a smaller frequency range. The
second solution is better.

Copyright DASSAULT SYSTEMES
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INSTRUCTOR GUIDE

To Sum Up ...

In the lesson, you have seen how to define 2 types of Harmonic
Dynamic Analysis :

& Load Excitation Case
& Restraint Excitation Case

Copyright DASSAULT SYSTEMES

Instructor Notes:
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Transient Response Case

You will see different excitation cases used in Transient Response Analysis
&= Transient: Load Excitation Case

& Transient: Restraint Excitation Case
= To Sum Up

Copyright DASSAULT SYSTEMES

Instructor Notes:
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Transient: Load Excitation Case

You will see how to define a Transient Response Case with a Load Excitation

& A Transient [ ic F -
QA@ Frequency Case Solution.1
k. Load Excitation.3
{E Damping.11
LETr&msient Dynamic Response Sclution.4
@Sensors.ﬂ

Transient Dynamic Response Case = ] |

I
[Frequency case solution Refererce|

4 Load excitation @ flew O Reference
[ restraint excitation

iDamping sek Mew

4 Hide existing analvsis cases

Copyright DASSAULT SYSTEMES
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General Process: Load Excitation
@

Compute a Static
analysis (loads and
restraints)

Meshed part

®

Define Dynamic Response case
@ referencing the frequency case
with a new Load excitation set

Define a Time
Modulation file, damping,
load excitation

i '
5 Transient Dynamic Response Case i

Frequency case solution Reference]

3 Load excitation @ new O Reference

[ Restraint excitation

@

analysis referencing to the
restraints of the static case

Compute a frequency

®

[ Dynamic response ]

set computation

Results interpretation
2D Display
Local sensor

e T 2nsient Dynamic

Minirum sampling: | 0s
Masimum sampling: | 10s
MNumber of steps: I 20

Copyright DASSAULT SYSTEMES

@ ok I ﬂCanta\I

Instructor Notes:

- Donner des proces généraux quand cela est possible pour illustrer

- What , How, Why ne sont pas obligatoires mais doivent guider et aider dans la

rédaction du foils.
Forme

- ATENTION de na pas modifier la taille du cadre intérieur de la diapo qui est
dimensionne pour pouvoir imprimer en format Américain aussi bien que Européen

- Essayer de respecter la palette de couleurs proposée

- Ne pas oublier de mettre a jour le titre du cours dans le masque

- Chaque mot du titre doit commencer par une majuscule

Style:
Utiliser You... A la place des phrases impersonnelles
Utiliser la voix active plutot que passive

Ecrire des phrases simples: Souvenez vous que ce document peut etre traduit en
d’autres langues et donc nous devons eviter toutes ambiguites.

Copyright DASSAULT SYSTEMES

33



Generative Dynamic Response Analysis

INSTRUCTOR GUIDE

Defining a Transient/Load Excitation Case &

When defining a “Transient Dynamic Response Case” you have to select different data.
Reminder: You must have compute a static and a frequency analysis.

Harmonic Dynamic Response Case =2 ﬂ
You must refer to the pre-computed frequency

[ . .
[Frequency case solution  Reference] analysis to take into account the modal
3 Load excitation O Reference frequencies of the system.

[ restraint excitation

When you define a dynamic case for the first time,
you have to check “New” load excitation.

iDamping sek Mew

'd Hide existing analysis cases

@ o I i
—
, . _ On the left, you can see a typical tree of transient/load
=-#h Transient Dynamic Response Case Excitation Case. Below are the main components:

T %GF Frequency Case Solution.1 First, you can see the frequency Case you have

fia Deformed Mesh referred it and the different solutions you had

FL, Von Mises Stress (nodal values) displayed.

£ Translational displacement magnitude| | oad Excitation: that is a very important thing. It will
. —%5_ Load Excitation.3 refer to the load of the pre-computed static analysis
§ —%{ﬂ Damping.11 and that is on this load that you will apply a time
2 —ﬁTransient Dynamic Response Solution 4 modulat!on. !t means_, yoy will have to define a time
3 modulation file. ( cf. jobaids presented further)
2 —@I Sensors.13
] Damping: Allows you to define the resulting damping
H of the part once the force has been applied to this part.

Instructor Notes:
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Defining a Time Modulation

In a transient dynamic case, modulation describes the behavior of the amplitude versus TIME.
Thus, you will have create an Excel or txt file. The modulation is absolutely needed to define the
load excitation.

i A | B [Procedure to follow:
1 [R(s) Signal 1 i ) ) " i L.
= 0 o: The first column must contain the time values. “(s)” must be written explicitly
i3 | 5 11in the first cell. You can put as many values as you want (the steps).
P 4 10 1l . . I .
5 15 5: The second column contains the amplitudes of the excitation for each time
N —
% gg é It can take the values you want ( must be positive).
P Once the time modulation file is ready, you have to import it.
You can check its content by click on edit. Imported TableWid fed
¥Coord(s
= =1 B3 i 0
et T e i 5 1
Marne | Time Modulation, 2 10 1
| Mo selection Browse 3 :g f
Edit 1 <:> 20 1
ﬁ ‘ 20 i}
& @ o ||&
4 i i
2 =
2 e i
° -

Instructor Notes:
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Defining a Load Excitation Set Case

You can not define a Load Excitation if you have not previously defined a modulation.

[ Modulations. 1
=-f] Time Modulation.2 Mame | Load Excitation. 3 |
L. 2D Display - Time Madulation.2 —Selection ;
+‘ 7% Static Case Selected load: [Loads. 1
*‘ &% Frequency Case elecked modulation:
=- | Transient Dynamic Response Case | Selected factor: 1
= Frequency Case Solution.1 Index | Load Modulation | Fackor
Fl, Deformed Mesh
Fi, Von Mises Stress (nodal values) . _
P, Translational displacement magnitude T4 Static Case
—ks Load Excitation.3 g Pelreszaints.
—ﬁ] Damping.11 éa!_oads.l
— B Transient Dynamic Response Solution .4 ¥ surface Force Density. 1
21 Sensors.13 f‘ §% Static Case Soltion, 1
You must select the load on the previously computed static case. *"ﬁj SerRors. 1

You must select a TIME modulation ( from a file).
The selected modulation will apply on the selected load.

“Factor”: Value by which you multiply the modulation.

Copyright DASSAULT SYSTEMES
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Modal (default) or Rayleigh
It is absolutely necessary to define a damping

; #Ir“; Modulations.1

‘ Frequency Modulation.1

L L. 2D Display - Frequency Modulation. 1
3 & White Noise.1

| ®- A Static Case

LA Frequency Case

§ &qﬁﬂamnm_MamLc_Re&pmsg_Casg

. | #-I8¥ Frequency Case Solution.1

How to Define a Damping Set (1/3)

Defining a Damping Set allows you to define the resulting damping of the part once
the force has been applied to this part. You can choose between two damping types:

to the modulation, a default value is automatically used if you do not define another one.

@ Double-click the damping set from the specification tree

set for dynamic analysis. However, in opposition

The “damping” dialog box appears

i
i b=mping. 1
<Damping tvpe:lMUdaI dampiu %

5 QK_] ﬂCanceI_I

F_«‘Q Load Excikation.1 ___
|E| Damping.2
8% Harmonic Dynamic Response Solution. 1 | @ Choose a damping type: “Modal” or “Rayleigh”
_@isensors4 ‘
g
Instructor Notes:
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How to Define a Damping Set (2/3)
151
Mame | Damping, 1
Diarnping type:IModaI darnping "I %
D [0 al darmping
i Rayleigh damping ncel_l i i
# Modal Damping - w Rayleigh Damping
The Modal Damping is a fraction of the The Rayleigh Damping is defined as
critical damping. The critical damping is follows:
computed as follows: (0] = (M) + BIK]
= + [a]k.
Cr = 2 mk
where m is the mass of the system and k where [M] is the mass matrix, [K] is the
the stiffness of the system stiffness matrix
Compute the frequency solution @ Compute the frequency solution
(You have to compute the frequency (You have to compute the frequency
solution before defining the damping solution before defining the damping
parameters) parameters)
g Click on the Component edition button ﬂ Click on the Component edition button ﬂ
g to define the damping parameters to define the damping parameters
é The Damping Definition dialog box The Damping Definition dialog box
g appears appears
Instructor Notes:
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How to Define a Damping Set (3/3)
® Modal Damping @ Rayleigh Damping
-0l x| =lojxf
— Critical damping ratio ———————————— — Global ratio: :
‘Global e I || Alpha {mass ratio); |
Beta (stiffness ratia): | 1
[ Definition mode by mode
R - [ pefinition mode: by mode:
Critical damping r atlc-l i} R (risss o). [B
{\Iu... I :r;g;z?nc I fritical S I Beta (stiffriess iatuo]lt‘l— =
5 29 5537 1 [T | Frequencyl Alpha {mass t... | Beta (st\ffn_asél
7 1
?  Ee 2 mew 1 i
' 3 93,9417 1 1
3 531.437 L 4 3517 1 1
& FE7.543 1 5 531437 1 1
7 836,799 1 [ 727543 1 1
g 1031.02 it 74 836,799 1 1
9 1126.95 1 a8 1031.02 1 1
il 144546 1 9 1126.85 1 1
10 144546 1 1
. Cte @ oK I
Global ratio: lets you define the factor of the Global ratio: lets you define the Alpha (mass ratio)
critical damping for all the modes and/or Beta (stiffness ratio) coefficients for all the
- . modes
Definition mode by mode: lets you define the
critical damping ratio independently for each Definition mode by mode: lets you define the Alpha
mode. Multi-selection is available in this case (mass ratio) and/or Beta (stiffness ratio)
£ coefficients independently for each selected mode.
2 @ Modify the modal damping parameters and Multi-selection is available in this Case
g click on OK Modify the Rayleigh damping
§ @ Click on OK in the Damping dialog box parameters and click on OK
H @ Click OK in the Damping dialog box

Instructor Notes:
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Transient Dynamic Response Set
Before you compute an analysis, you have to specify the time sampling.
té Iransient Dynamic Response Case Transient Dynamic Response Set: =100 =]

=~ Frequency Case Solution. 1

F., Deformed Mesh

F., Von Mises Stress (nodal values) |
P., Translational displacement magnitude scimum samping: [ 105 }

Minimum sampling: | 0s

_&; Load Excitation.4 |Number of steps: [ 20
ﬂDamping.lS @ i

l o Cancel
I—ﬁ Transient Dynamic Response Solution.b . S

:‘ﬂjSensors.lif

The response is computed in the time domain on a regular sampling.

The minimum and the maximum sampling correspond to the lower and the upper bounds of
the time range of interest. The Number of steps corresponds to the number of calculated
points inside the time range.

To get more precision in the peak value, you can either increase the number of steps inside
the time range, or focus on the peak by choosing a smaller time range. The second solution
is better.

Copyright DASSAULT SYSTEMES
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Transient: Restraint Excitation Case
You will see how to define a Transient Response Case with a Restraint
Excitation
T8 Frequency Case Solution. 1
P, Deformed Mesh
,['fg Yon Mises Stress (nodal values)
Eﬁ Translational displacement magnitude
—%:_ Restraint Excitation.2
_rcil Damping.12
— &= Transient Dynamic Response Solution.5
_@ SenSOIS . 14 Transient Dynamic Response Case = ] |
iFrequencv case solution Referencel
- | Load excitation
E 1| @ New (O Reference
% o Hide existing analvsis cases
-(Eg o @ o I & Cancel |
Instructor Notes:
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INSTRUCTOR GUIDE
General Process: Restraint Excitation
@™
Compute a Static
analysis (loads and
Meshed part restraints)
@

Compute a frequency
analysis referencing to the
restraints of the static case

®

Define Dynamic Response case
referencing the frequency case with
a new Restraint excitation set

Define a Time Modulation
file, damping, Restraint
excitation

T i Transient Dynamic Response Case i

Frequency case solution

.D Load excitation :

Reference|

Mew () Reference

[

Results interpretation

Dynamic response
2D Display

set computation

Local sensor

ki -
Minimum sampling: IDS— !
Maximurn sampling: '105— u
Mumber of steps: IZU—
@ ok I ' Cancel I o

Instructor Notes:

- Donner des proces généraux quand cela est possible pour illustrer

- What , How, Why ne sont pas obligatoires mais doivent guider et aider dans la
rédaction du foils.

Forme

- ATENTION de na pas modifier la taille du cadre intérieur de la diapo qui est
dimensionne pour pouvoir imprimer en format Américain aussi bien que Européen

- Essayer de respecter la palette de couleurs proposée

- Ne pas oublier de mettre a jour le titre du cours dans le masque
- Chaque mot du titre doit commencer par une majuscule

Style:

Utiliser You... A la place des phrases impersonnelles

Utiliser la voix active plutot que passive

Ecrire des phrases simples: Souvenez vous que ce document peut etre traduit en
d’autres langues et donc nous devons eviter toutes ambiguites.
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Defining a Transient/Restraint Excitation Case &5

When defining a“Dynamic Response Case” you have to select different data.

Trans'ent MUt =t You must refer to the pre-computed frequency
[Frequency case solution Reference] = analysis to take into account the modal
| Load excitation frequencies of the system.
= R . ! Reference
iDampmg sek ew
3 Hide existing analysis cases When you define a dynamic case for the first time,
. you have to check “New” restraint excitation.
@ o I w8 Cancel I
-

‘&~ & Transient Dynamic Response Case | On the left, you can see a typical tree of Transient/Restraint
; 1 Excitation Case. Below are the main components:

=-{3 Frequency Case Solution.1
Fl, Deformed Mesh First, you can see the frequency Case you have referred and

PL \ion Mises Stress (nodal values) below, the different solutions you had displayed.

51' Translational displacement mag Restraint Excitation: that is a very important thing. It will

i Restraint Excitation.2 1 refer to the restraint of the pre-computed static analysis
_Eﬂ Dambing. 12 and it is on this load that you will apply a time modulation
ping. i and an acceleration.
— &% Transient Dynamic Response Solut ] ] ] )
| —@S :  Damping: Allows to define the resulting damping of the part
; ensors, 14 \ . .
o L L i1 0NCe the force has been applied to this part.

(<)
@ You need to compute a static and a frequency analysis.

Copyright DASSAULT SYSTEMES
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Defining a Time Modulation

In a transient dynamic case, Time Modulation describes the behavior of the amplitude versus
TIME. Thus, you will have create an Excel or txt file. The modulation is absolutely needed to
define the load excitation.

‘ A& | B [ Procedure to follow:
P [Hs) Signal | . . . ) ; ‘i
= 0 g: The first column must contain the time values. “(s)” must be written explicitly
3 5 1. in the first cell. You can put as many values as you want (the steps).
% ?]g ; The second column contains the amplitudes of the excitation for each time
B 15 1jSter.
L 7 20 1! It can take the values you want ( must be positive).
I EL N— 0} Once the time modulation file is ready, you have to import it.
You can check its content by click on edit. Imported Table Wi &3
e Hochiaion MEIES
Mame | Time Modulation. 2 e AT 1 ?D i
|N0 selection Bromse i 15 2
it i 15 i
. gt i D o
= : z0 0
& @ o ||% ]
g [ - i
H =
] I e 1
: . EEEEEEEEE -

Instructor Notes:
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Defining a Restraint Excitation Set Case
You can not define a Restraint Excitation if you have not previously defined a
time modulation.
[%3 Modulations. 1 =101.x]
=- & Time Modulation.2 |
1, 2D Display - Time Modulation.2 [ Pdis System
?&% Static Case Tvpe IGI:-I:-aI j
*_&%; Frequency Case [ pisplay locally
=M\ [Tiansi ' |
=-i0} Frequency Case Solution. 1 —Selection
l'JlJ Deformad Mesh selected modulation: [Ha selection
FL, Von Mises Stress (nodal values) Selected acceleration: [1m s2
& Translational displacement magnitude Dearee | Modulation | Acceleration
iy, Restraint Excitation.2 | o No Soioction 1 (m_o2)
— Damping.12 I Mo Seleckion 1 (m 52}
—g Transient Dynamic Responsa Solution.5
—@ Sensors. 14

The excitation will be automatically applied on the restraints
of the static case. You must select a TIME modulation.

You will have to apply this time modulation on the rigid-body motions of the support (TX, TY, TZ)
of your choice and, specify an acceleration.

“Phase”: you can associate a phase with each rigid-body

Copyright DASSAULT SYSTEMES
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Modal (default) or Rayleigh
It is absolutely necessary to define a damping

; #Ir“; Modulations.1

‘ Frequency Modulation.1

L L. 2D Display - Frequency Modulation. 1
3 & White Noise.1

| ®- A Static Case

LA Frequency Case

§ &qﬁﬂamnm_MamLc_Re&pmsg_Casg

. | #-I8¥ Frequency Case Solution.1

How to Define a Damping Set (1/3)

Defining a Damping Set allows you to define the resulting damping of the part once
the force has been applied to this part. You can choose between two damping types:

to the modulation, a default value is automatically used if you do not define another one.

@ Double-click the damping set from the specification tree

set for dynamic analysis. However, in opposition

The “damping” dialog box appears

i
i b=mping. 1
<Damping tvpe:lMUdaI dampiu %

5 QK_] ﬂCanceI_I

F_«‘Q Load Excikation.1 ___
|E| Damping.2
8% Harmonic Dynamic Response Solution. 1 | @ Choose a damping type: “Modal” or “Rayleigh”
_@isensors4 ‘
g
Instructor Notes:
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How to Define a Damping Set (2/3)
151
Mame | Damping, 1
Diarnping type:IModaI darnping "I %
D [0 al darmping
i Rayleigh damping ncel_l i i
# Modal Damping - w Rayleigh Damping
The Modal Damping is a fraction of the The Rayleigh Damping is defined as
critical damping. The critical damping is follows:
computed as follows: (0] = (M) + BIK]
= + [a]k.
Cr = 2 mk
where m is the mass of the system and k where [M] is the mass matrix, [K] is the
the stiffness of the system stiffness matrix
Compute the frequency solution @ Compute the frequency solution
(You have to compute the frequency (You have to compute the frequency
solution before defining the damping solution before defining the damping
parameters) parameters)
g Click on the Component edition button ﬂ Click on the Component edition button ﬂ
g to define the damping parameters to define the damping parameters
é The Damping Definition dialog box The Damping Definition dialog box
g appears appears
Instructor Notes:
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How to Define a Damping Set (3/3)
® Modal Damping @ Rayleigh Damping
-0l x| =lojxf
— Critical damping ratio ———————————— — Global ratio: :
‘Global e I || Alpha {mass ratio); |
Beta (stiffness ratia): | 1
[ Definition mode by mode
R - [ pefinition mode: by mode:
Critical damping r atlc-l i} R (risss o). [B
{\Iu... I :r;g;z?nc I fritical S I Beta (stiffriess iatuo]lt‘l— =
5 29 5537 1 [T | Frequencyl Alpha {mass t... | Beta (st\ffn_asél
7 1
?  Ee 2 mew 1 i
' 3 93,9417 1 1
3 531.437 L 4 3517 1 1
& FE7.543 1 5 531437 1 1
7 836,799 1 [ 727543 1 1
g 1031.02 it 74 836,799 1 1
9 1126.95 1 a8 1031.02 1 1
il 144546 1 9 1126.85 1 1
10 144546 1 1
. Cte @ oK I
Global ratio: lets you define the factor of the Global ratio: lets you define the Alpha (mass ratio)
critical damping for all the modes and/or Beta (stiffness ratio) coefficients for all the
- . modes
Definition mode by mode: lets you define the
critical damping ratio independently for each Definition mode by mode: lets you define the Alpha
mode. Multi-selection is available in this case (mass ratio) and/or Beta (stiffness ratio)
£ coefficients independently for each selected mode.
2 @ Modify the modal damping parameters and Multi-selection is available in this Case
g click on OK Modify the Rayleigh damping
§ @ Click on OK in the Damping dialog box parameters and click on OK
H @ Click OK in the Damping dialog box

Instructor Notes:
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Transient Dynamic Response Set

Before you compute an analysis, you have to specify the time sampling.

I@& Transient Dynamic Response Case
=10k Frequency Case Solution.1

Transient Dynamic Respo

WELN T ransient Dynamic Response 5 |

Ei Deformed Mesh Minimun sampling: | 0s |

P, Von Mises Stress (nodal values) Masimum samping: 105 \

PL, Translational displacement magnitude Purber of steps: [20 |

—QL Restraint Excitation.2 - @ ok | @ can |
—ﬂ Damping.12

— &% Transient Dynamic Response Solution.5

:ﬁ] Sensors. 14

The response is computed in the time domain on a regular sampling.

The minimum and the maximum sampling correspond to the lower and the upper bounds of
the time range of interest. The Number of steps corresponds to the number of calculated
points inside the time range.

To get more precision in the peak value, you can either increase the number of steps inside
the time range, or focus on the peak by choosing a smaller time range. The second solution
is better.

Copyright DASSAULT SYSTEMES
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To Sum Up ...

In the lesson, you have seen how to define two types of Transient
Dynamic Analysis :

& Load Excitation Case
& Restraint Excitation Case

Copyright DASSAULT SYSTEMES
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To Sum Up ...

In the lesson, you have seen how to define two types of Dynamic
Analysis :

& Harmonic Case
& Transient Case

Copyright DASSAULT SYSTEMES
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Results Visualization

In this lesson, you will see how to visualize GDY results
&= Generating Images

& Generating 2D Display
= To Sum Up

Copyright DASSAULT SYSTEMES
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Generating Images

You will see how to generate images corresponding to analysis results.

3 +—I§_a-, Modulations. 1

& & Static Case

¥§% Fraguency Case

| & Alzlﬂmgm_[lmamm_aesmnsgﬁﬁsg
T4k Frequency Case Solution.1

P\, Deformed Mesh

1x FL, Von Mises Stress (nodal values) ;
Mesh | Selections |, Pl Translational displacement magnitude
Number of modesl Frequency (Hz) | —E:;_ Load Excitation.4 |
é gnoé:i; —[ﬂ Damping.13
: =~ N= Harmonic Dynamic Response Solution.8
2 T f4, Von Mises Stress (nodal values)
: ot  L@isensors1s
g - L [ B B
1o 104,089

@ oK l - Cancel] Hresiei I
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Introduction

You will see the different way to visualize results. To display Dynamic Analysis
results you will use the same tools as the ones you use under GPS/EST License.

Whatever the dynamic case you have computed, you can visualize:
@ The deformed mesh %
w The Von Mises Stress [&

# The Displacements

#-28} Frequency Case Solution. 1
—[i‘ Load Excitation 4

—[ﬂ Damping.13 |

Harmonic Dynamic Response Solution.8

Yon Mises Stress (nodal values)

As under GPS, the contextual menu is available and Deformed Mesh
allows you to customize the visualization: 1

w The Principal Stress
= The Precision Q

Wom Mses Stress (nodal values) object

() &ctivete/Deackiate

Expoar: Data

Il Save As Mew Template

Renntt
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Harmonic Dynamic Analysis Results Visualization
Image

' & g,

It means, you don’t want to display the results of the static case only, neither the results of the

frequency case only but, a combination of both, according to your modulation file and the frequency
sampling you have defined for the computation.

You will see how to display results according to the frequency.

3 ;.,-# Harmonic Dynamic Response Case i By double-clicking on the results (in the tree) or using
#4538 Frequency Case Solution. 1 . the contextual menu, the image edition dialog box will
o allow you to choose the occurrences. Just select the
i, Load Excitation 4 . one you want and corresponding images will be
=] Damping 13 . automatically displayed.
rj@ Harmonic Dynamic Response Solution. 2]

f4, Von Mises Stress (nodal values) Mesh | Slections

Pl Deformed Mesh | b of mordes | Frequency (52 |
0 !

1 9.01714

2 20,2413
3 23,3203

('):h Translational displacement vector
54,1583

@
Sensors.15 ?\
' 55.266

5
&

,,,,,,,,,,,,,,,,,,,, st 7 &4.9028
a 92,5168
9 102,926
1 104,083

=]

You can not visualize occurrences results

Minimurn sampling: iDHz

that are out of the frequency range.

@ Maximum sampling: ISUUHZ 1
E Mumber of steps: | 5000 @ ok I 3 cancel ] Brevien |
2 - -
5 @ oK l 8 Cancel I %9 - - — - - .
4 — Harmonic dynamic analysis is a combination between a static case and
% a frequency case on which you have applied a frequency modulation.
H
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Animate Images

—f. Load Excitation.4
—ﬁ] Damping.13

Fi, Deformed Mesh

[2, Von Mises Stress (nodal values)

Fi, Translational displacement vector

&

#-48% Frequency Case Solutian.1

% Sensors.15

3 @ i You can select all the frequencies available or animate the
; : occurrence of your choice

18 —Anirnate On
J.' ) all occurrences [ Memorize frames
E‘l*ll"llll“l’lﬂl‘Oneoccurrence <l4 i —
@
@
E D Steps number |ZD "I 3 Interpolate values
E | Speed J‘— | 4 Interpolate displacements
3
<
g <<less I
E‘ Close I

You will see how to animate images according to the occurrences of your choice. To
display GDY results you will use the same tools as the ones you use under GPS/EST.

+—— Display the image of your choice

Nurnber of modes I Frequency (He I

9.01714
20,2413

5&.266

04,9028
92,5168
102,926
104,089
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Generating 2D Display

You will see how to generate 2D display for local results exploitations

Harmonic Dynamic Response Solution. 1 object L3

ﬁ igenerate Image

eén Solution External Storage Clean-up

+r§ Modulations. 1
*‘ .3 Static Case
¥ & Frequency Case

[ 11006 ygapha Growppies ]
. {o8g su000 ;

122
= A Harmonic Dynamic Response Case 52 o ;
& i
- { e S
= Frequency Case Solution.1 Plol | NODE | DOF | MAGNITUDE | AXIS | TYPE ]
—— 1828 T2 | Accoleration | Relalive | Dynamio Response solutionin | |
@26 | TY | Accelerstion | Relative | Dynamic Response solLtion inf |
& Deformed Mesh —— [e2 | TX | Acosleration | Relative | Dynamis Responss solutionin' |
o 12°fmygraph2 i Groupvel) !
23w 20— i
E 35‘ prys :

. . . . 2 E

P, Translational displacement magnitude % :
1

Plot | NODE | DOF | MAGNITUDE | AXIS ] TYFE
—— iees  [TZ | Velocity Relative | Dynamic Response solution n { 1
TY | Velogity Relative | Dynamic Response solution in f |
626 | TX | Velocity Relative | Dynamic Response solution in f !

]
72 fnygraphi { GroUpDisp] i
& i

i

4 i

i

Q T ———

—fi2, Load Excitation.4

—|g| Damping.13

=- & Harmonic Dynarnic Response Solution .8
& Yon Mises Stress (nodal valuss)

—@ Sensors.15

Y axis
Amplitude
MM

@
B
5

Plot i NODE | DOF i MAGNITUDE | AXIS TYPE

FL, Von Mises Stress (nodal values)

626 | TZ | Displacemeri | Relalive i Dynamic Response salulionin |

626 T Displacement | Relative | Dynamic Response solution in 1
—— 626 | TX | Displacement | Relative i Dynamic Respanse solutionin 1
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What are 2D Displays

The “Generate 2D-Display” tool is available in the contextual menu of the dynamic
response solution sets. @ e

The “2D display” tool allows you to know : | I:E, Yon Mis«EREREEERR S epon=eeclicniloec. -+
w Translations (X, Y, Z) 3 Pl Translat i@l Zenerate Image

w Translational velocity T €3 Solufinn Fukemnalstarage dear-up
) 8 e —
w Translation acceleration

¥ Zenerate 20 Jisplaw
of any nodes of the mesh and also to visualize their behaviors versus time or frequency ( according
to the kind of dynamic case you have computedR(m)

A node w  TO00fmygrapha ( GroupAco)
-
AT S NAAWAR

DOF | MAGNITUDE | AXIS | TYFE

v
=}
=
{s}
w

1025 TZ Acceleration | Relative | Dynamic Response solution in time domain
1025 | TY | Acceleration | Relative | Dynamic Respanse solution in time domain
Accoleration { Relative | Dyramic Response solution in time domain

2
g8
&
=
=4

\Oraph2 ( Groupvely

N [
28 08|
5% Tlosf /\/\/\ /\ /\ m q /\
>E=04 - i /\/\,\/\
£ E
05F | ,\ TN T
Piol | NODE | DOF | MAGNITUDE | AXS I TYPE
—— 1025 iTZ | Velosity Relative | Dynamic Response solution in time domain
=> {1025 [TY | velociy Relalive | Dynarmic Response solulion i ime domain
1025 T Velocity Relative | Dynamic Response solution in time domain

9.083 Frygraph1 (GroupDisp)

¥ axis
Amplitude
]
o
=
8

[
0004 00044 00046 0.0052 00056 0006  0.0064 00068 00072 9.0076 0008
SEGOND

Linear
Xaxis

Plot | NODE | DOF | MAGNITUDE | AXIS | TYPE
—— 11025 Tz | Displacemen! | Relalive | Dynamic Response slution in lime comain

~—— {1025 TY | Displacement : Relative | Dynamic Response solution in ime domain ( ) ( )
—— 1025 {TX | Displacement | Relative | Dynamic Respanse solution in time domain F(Hz or T(s
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Two Types of Axis Systems

You can display 2D Curves results either in relative axis or in absolute axis.

When you define a dynamic analysis (Transient or Harmonic case), you have to choose between

two types of excitation:
w Load

# Restraint

If you choose the restraint excitation, you will be able to visualize results (using 2D Display tool),

either:

[l St Tty i Tl R T TSN R D] TR RSIEE T T T T T T TS T TS ossssmmeee
' (EE
'

B i
=l E)(tl'ema E Open Jus-Tree

®-8} Frequency Cas .
_E Restraint Excit Q& Soution Zxkernal S:orage Clean-up
—|'§| Damping.2 * o

— &€ Transient Dynamic Response Solution.2

Global Ma :‘ﬁ e ‘
fi, Von Mises Sﬁﬁipt Ztl:
L Resultsinre S
i _@ Sensors.3 Delee
= A Transient Dynam—

“rarsirn” Mynanic Resarnse Solikine .7 nhjark 3

Resulks in relative axis

Fesults in absolute axis

i ariceld

| Pisviols I Mext I Finish |

(€<
== It will allows you to visualize the deformation without the rigid body motion.
(it can be useful to display the flexible part of the deformation only)
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2D Output: Three Types of Results

For each node, you can now display translational velocity and translational acceleration.

When defining a 2D display, the dialog box below asks you to choose between:

_io|x|| Meaning:
1 Graph: Translations

2 graphs
3 graphs

2 Graphs: Translations and Translational velocity

3 Graphs: Translations & Translational velocity & Acceleration

. W77 T T SR (GroupAGd)
Acceleration mouajy& /M\w&@\q W
AATARREY AR

E_| DOF | MAGNITUDE | AXIS | TYFE

¥ aie
Arnplitucte

M_S2

ol
=2
z
o
=]

1025 | TZ | Acceleration | Relative | Dynamic Response solution in time domain
1025 | TY | Acceleration | Relative | Dynamic Response solution in time domain
™ Accelaration | Relative | Dyrianic Responss solution in time domain

12 rnygraphz ( Groupvel)

Cancell previous | (et | Finish |

2
B
&

P
23 0 08
V | t é%§\o.e_ A
elocity >E=oaf /\f\ R /\/\—\/\
4 X
L v \ N R Y ol \
Plot__| NODE | DOF | MAGNITUDE { AXIS | TYPE
1025 {TY | velocily Relalive | Dynamic Response solulion in lime domain
1025 | TX | Veloity Relative | Dynamic Response solution in time domain
0.063 Fvyygraph1 ( GroupDisp]
35 005
~g= E
. <
Translation o

€

You can visualize the relative displacements,
velocities or accelerations due to the restraint
excitation.

Plot NGDE | DOF | MAGNITUDE @ AXIS TYPE,
—— 11025 {72 | Displavemen | Relaive | Dynamic Response salulion in lime domain

1025 ™ Digplacement | Relative | Dynamic Response solution in time domain
—— {10s5 {7x | Displacement | Relstive | Dynamic Response solution in time domain

|
i
]
|
]
i
i
]
i
|
i
]
i
i
i
|
|
i
i
i
i
]
|—— i10s8 7z | velociy Relative | Dynamic Response solution in time demain
i
i
i
]
|
]
i
i
i
]
i
i
|
i
]
i
i
|
|
i
i
]
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How to Generate a 2D Display (1/2)

You will see how to display 2D Results

| i
7 SEHarmpnic Dynamic Response Solution.1.
@ Right'cllck on }| Harrrnnic Mynami- Respons= Soltion. 1 FS (nﬂdal Va|ues).2 i @ Decide which output results

! P, Translational displacement vector.1 you want to display

: New Function Display
Click on
@ Harmanic Dyramic Response Solution. 1 object 4

ﬁ aenerate Imsge

ernal Storage Clean-up

@ According to the dynamic case, you may have
to choose between 2 types of axis

=loix] T

1 Graph: Translations

Next‘ Finish I )

MNew Function Disp

Results in relative axis
Results in absolute axis

2 Graphs: Translations & translational velocity

3 Graphs: Translations & translational velocity & acceleration

Cancell Pricviou Al {hiesdt Finishl

@ Click on next @ Click on Finish
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How to Generate a 2D Display (2/2)

The “Select Data” dialog box appears. You have to specify a node .

@ Select a node on your part/assembly, l.e 323 @ Click on add

fhiode Node |Tx |Tv |12 |

= Ty 323 W W W

Select Data ﬂﬂ

{ ¢ T2 1 838 frvorapha { Grouphcc) )
1o sooo00 H
(BE 7| 600000 H
1=E= 400000 1

Selection Layout [ 200009 '
0 —

Plet _; NODE | DOF | MAGNITUDE | AXIS [ TYPE

Mode uf 1
ISQD? Node I T | Ty I Tz I {—— 1323 T2 | Acoeleration | Relative | Dynarmic Response seluion in freguency domain |
oy 5722w w Y 1 323 | TY | Acceleraiion | Relaiive | Dynamic Response soluiion in frequency domain i!
{—— 1823 TX :Acceleration :Relative | Dynamic Response solution in frecuency domain |
Ty i ! . 8 Eygrapha ( Groupvely :
- Delete << 1 #3 e S0 i
d Tz ._......__I i M i
= i
Clear I ! FE = ;0 B )
i
Plot NODE | DOF | MAGMITUDE AXIS TYPE,
—— 1323 Tz | Velocily Relalive | Dynamic Response salulian in Irequency domain
28 ITY | Velocity Relafive | Dynamic Response solufin in frequency domain
523 | TX | Valosity Rolativa | Dynamic Response solution in frequency domain

& mygraphi [ GroupDisp)

According to the case you have computed (harmonic or
transient) you will get the amplitude versus Frequency
or versus time. You can Double-click on the axis to

customize. — = |

5[
0

1400 1349 1380 1520 1560 1600
HERTZ
Linear

]
'

]

]

]

il

'

'

E '
'

'

'

]

]

'

a ]

Xaxis 1

DOF | MAGNITUDE [ AXIS | TYPE
—— 1393 [ TZ | Displacement | Relative | Dynamic Response solution in frequency domain
T
T

Displacement | Relative | Dynamic Respanse sciLtion in frequency domain
Displacement | Relative | Dynamiz Responss sclution in frequency domain
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How to Export 2D Display Data

B 17000 Emygraphs (Gmupm:c]
232 8 1o00EL | -

a5 \. WA
g E '\‘ L Al M

o
FPlol___;.NODE ; DOF | MAGNITUDE ; AXIS I TYPE

—— 1025 {TZ : Acceleration : Relative ! Dynamic Response solution in time domain
1025 | TY : Acceleration : Relative ! Dynamic Respense solution in time domain
—— 1025 :TX : Acceleration ; Relative | Dynamic Response solution in time domain

Plot DOF

— 1026 [TZ
1025 (TY
1025 | TX

0.083 —wygrapm ( GroupDisp)

2% m.,,
FEFRY
»g=

<

Plot___{ NODE | DOF | MAGNITUE S

1025 [ TZ
1025 (Y

Dynamic Response solulion in lime domain
Dynamic: Response solution in time domain
—— 1025 | TX | Displacement | Relative | Dynamic Response solution in time domain

Copyright DASSAULT SYSTEMES

Once you have generated 2D results you can export curves Data

OO

Right-click on a curve

Click on Export Data

Choose a format

Texst t

W
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To Sum Up ...

In the lesson, you have seen two ways to generate images :

& Using the GPS tool
& Using the 2D Display GDY tool
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Master Exercise: Transient Dynamic
Analysis

You will practice concepts learned throughout the course by building the
master exercise and following the recommended process

&= Hood Analysis Presentation

= Transient Dynamic Analysis: Computing a Static Analysis on
the Hood

&= Transient Dynamic Analysis: Computing the Frequency
Analysis on a Hood

= Transient Dynamic Analysis: Defining the Transient Dynamic
Case on a Hood
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[} Exercises marked with this
Exel‘Clse callout will work in P2

configuration only

Transient Dynamic Analysis: Presentation

‘ 60 min

You will compute a Transient Dynamic Analysis to simulate a chock on a hood.
You will be able to visualize stress and displacements versus time.
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Transient Dynamic Analysis

Step 1 - Computing a Static Analysis on the hood

‘ 20 min.

In this step you will :
¥ Complete a Static Case Analysis
Apply Loads

Define Restraints
Compute the Static Case

& & 8
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Transient Dynamic Analysis

Step 2 - Computing the Frequency Analysis on a hood

‘ 10 min.

In this step you will :
¢ Define a Frequency Case
&« Reuse the static restraints

Copyright DASSAULT SYSTEMES
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Transient Dynamic Analysis

Step 3 - Computing the Transient Dynamic Case

‘ 30 min.

In this step you will :

¥ Define a Transient dynamic case
using the static and frequency
cases previously defined.

¥ Visualize the results
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To Sum Up ...

In the course, you have seen how to define the different types of
Dynamic Analysis :

& Harmonic
& Transient

And how to visualize the results.
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