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Forced Response of
Coupled Plate and Cavity
with Increased Structure
Damping and Added Foam

Actran Student Edition Tutorial



Workshop description



Introduction

« This workshop demonstrates Actran capabilities to * Pre-requisites - before going through this presentation,
model high damping solid material and porous material the reader should have read and understood the

following presentation:

« Workshops : Forced response of coupled plate and

* The objectives of this workshop are the following : cavity

» Get introduced to modeling of porous materials in
Actran

« Evaluate the effectiveness of adding structure
damping and foams in order to smooth the FRF
responses on the plate and in the cavity

« Software version:
e Actran 2021.1 Student Edition
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Workshop description

Plate

Point load

» The previously created plate / cavity coupled model is

modified, in two different ways

* A high damping factor is used for the solid material of

hhhhhhhhhh

the plate
» Four foam blocks are put at the cavity’s four lower

and field points
positions remain the same as in previously built model

corners
» The mechanical load, support condition
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Cavity

Foam
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Workshop pre-processing
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Start ActranVI

« Start ActranVi.
» Shortcut is available through the Windows Start Menu

l FFT

Actran [Student_Edition_2021.1]
Ac

1 ActranV| [Student_Edition_2021.1]

PLTViewer [Student_Edition_2021.1]

(Windows Start Menu)
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Set the working directory

Select the
workshop
Input

directory as
the working
directory

« The working directory is
the project directory
where all ActranVI
related files are output

The working directory path should not
contain any space or special character
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Home Mesh Analysis Run
[~ Load Actran 2021 Project Ctri+0
B Save Actran 2021 Project Ctri+5
B Save as new Actran 2021 Project

4 Load Session...
4 Load Recent Session b
4 Save Session..

~{ Impert Analysis

7 Impert Recent Analysis

&) 'mport Mesh

&) 'mport Recent Mesh

- v | T v

+ Export Image...

[~ Set Working Directory... I

Settings

{4 Clear All Ctri+N
Idle Mode

3 Exit Actranwi

ActranVl d
Working directory: ;I C:\Users\...\Current_Workshop\input D:EI

OK || Cancel |




Import the analysis of “Plate force response”

* @i Topologies | Analysis
° |mport the input_plate_cavity_forced.edat anaIySiS ~ @1 TOPOLOGY_input_plate_cavity forced.e... ~ || Direct Freguency Response (input_plate...
- Mesh = I Components
- 2D v & Cavity 2
v LINEAR b 4 thin_shell 1
b # FiniteDomain.1 linear.2.0.0 = 4¥ Connectors
- 1D b “ coupling_surface 1
- LINEAR b 2= coupling_surface 2
b @ FiniteDomain.2 linear.1.0.0 b 2% interface 1

i

~ ‘@ Domains 4t Boundary Conditions

) r WAL v 3¢ simply supported edges 1
File Home Mesh Analysis o - -
- lys 1 v # simply_supported_edges 4 point_load excitation 2

gro) 3 3 \ﬁ? % b @ Thin_shell ¢ Loadcases
' Wl ol ¥y Partitions b5 PostProcessing

i

Import MNew Mew Materials  Impo - ‘ Cavity 3 * b5 Output FRF
MﬂEsis ﬁ.nal",rsis Utilit'; . Materi Mesh b A, field point 1
. . P .

B Actran analysis (* DAT, * EDAT) ” @ Domains _ '« field_point 2

v B AILS ~ = Solver

b % cavity coupling_surface ’T MUMPS

» # cavity_volume

"y Partitions

- 'i Materials
v i AIr2

v @ materiall 1
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Increase the damping of the plate material

% Materials
b i AIr2
Open Property  [@ materiall1 |
window of solid
material
Change the Young's @ materiall 1 X
mOdUIUS |mag|nary part Isotropic Solid Material (Yo = ||materiall [[1
from 7*108 (0] 7*109 Unit System |m-kg-s (51} « | &3 ¥

»« Elastic Properties

*Young Modulus
| 70e5+7e9 9 |Pa | E.|

Y T DR .

Close the

window
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Change the output file name

Analysis
- Direct Frequency Response (input plate. .
~ I Components
b B Cavity 2
+ ¥ thin shell 1
= 4F Connectors

Open Property '

= b coupling surface 2
window of Output {

FRF node ~ 4t Boundary Conditions

b ¢ simply_supported_edges 1
4 point load excitation 2
" Loadcases

Double click

= pii PostProcessing

= b Output FRF
Change the name of I»‘s:. field_point 1 '0
PLT f”e b . field_point 2

B4 Dutput FRF X

+ Main Output File

Cutput Filename
Close the Ifleld_pmnt_resuIE_hlgh_damplng.plte

window

= Additional QOutput Options
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Launch the Actran analysis in ActranVI

1

File me Mesh Analysis m Results Tools View Help

Launch the computation i
¥port Run

Analysis

Export and Run

x & 1 Done
% LLEdring atll LUpuLoygles, diidlyseESs, MdleT 1dls diia tauies TlimeET wus, widly sus, mems Lo/ L/ojror -
© . done { Clearing all topologies, analyses, materials and tables } (time: 00s, total: 40s, mem: 167[176]1MB) I
E . done { Post-run sequence. } (time: 00s, total: 40s, mem: 167[1761MB)
n Writing run report (time: 00s, total: 41s, mem: 168[1761MB)
Local resources:
total physical memory 65373MB
o total disk space
o - current directory 931GE
s - scratch directory 931GE
Q Resources usage:
. - free disk space
- current directory 752GB
Check the log showing  Soin e
o free physical memory 55921MB
- 2 peak process memory 176ME
the Com utatlon = The generated report file is stored in the 'C:\\Users\‘\gaetan.jacquemini\OneDrive - Hexagon\‘\Documents‘‘Material update ULB\\Coupled plate cavity and baffled plate\
o \12_Baffled_Plate_transmission\\input\\report.DFR_1026124946' directory
done { Writing run report (time: 00s, total: 41s, mem: 179[190]1MB)
progress W End of computational job -§Tue Oct 26 12:50:29 2021
5 " s pacqueminiOneDrive - Hexagon‘\Documents\Material update ULB\Coupled plate cavity and baffled
o platey12_Baffled_Plate_transmission\input\DFR_1026124946.edat]"
> I~
.| | ﬂ Close tab | | LjLDg | | ElTrace | | '@Repnrt | | QGIDbaI info | | mF‘It | | nMap

(‘ HEXAGON
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Reduce the damping of the plate material to its original value

% Materials
Open Property ]
window of
solid material
Change the Young’s @ moteriain1 X
mOdUIUS Imaglnary part Isotropic Solid Material (Yo = ||materiall [[1

from 7*10° to 7*108

. . Unit System |m-kg-s (SI) « | & ¥
(original value) — S

=~ Elastic Properties

*¥Young Modulus
| 70e5+7e8] e | Pa [ 2]

Close the

window
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Update the cavity mesh

~ @} Topologies
» @3 TOPOLOGY input_plate_cavity forced.e...

~ @ Cavity T & Expand all ‘Ac| Actran Student Edition 2021.1

- i & Collapse all ” WSS Run Resu
v WAl =] set as splitted tree root = T 7 )
» # ca & Load mesh = & . E
’ w s Export mesh b < Import Creation Edit Edge Surface \
¥ Partit @ B n Recent
- @ Materials IF Setauto colors bt il l l il
. . N B Bir 2 i add domain E ﬁ MFF - Mative Femtown Format Directory
Remove the eXIStIng » @ materi E & ﬁ % EDAT - Extended Actran Input Format File ,
Cav":y mesh E Iab:es. Edit Cavity 3 properties i :g 3§ BDF - Bulk Data File
- nalvsis
Load the new mesh with
foam parts - & Cavity 3
o o Mesh
cavity_with foam.edat - % Domains
r W AIL3
3 i cavity_coupling_surface
» @ foam

C h eC k th e Li reduced cavity volume
topology
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Assign Cavity domains

« As the cavity mesh was replaced, domains must be
assigned to the components that are already defined in the
analysis

« To assign the domains to the components directly from the
topological tree, select a domain by left clicking on it and
then, without releasing the button drag it to the
corresponding component (drag & drop)

» Once the domain is assigned to a component it can be seen
in the “Scope” of the component

» Assign the domain cavity coupling_surface to the
coupling_surface 2 component

» Assign the domain reduced_cavity volume to the cavity 2
component
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@] Topelogies
b @ TOPOLOGY_input_plate_cavity forced.e...

~ @ Cavity 3

Mesh

~ @ Domains

Al 3

o 7 -
' cavity coupling_surface o Drag the domain

b foam
b g reduced_cavity_volume e Drag the domain
“w Partitions '

aterials

Air 2

materiall 1

bles

alysis

= | Direct Frequercy Response (input plate...

Compone

b

b |%- Cavity 2 @ @ Drop it on Cavity 2

thin_shell 1

= «% Connectors

p

coupling surface 1

P+ coupling_surface 2 Drop it on
v £F interface 1 coupling surface 2
* 4t Boundary Conditions
b )I- Simply supported edges 1
4 peint load excitation 2 (“ HEXAGON




Create a Porous Rigid component for the foam (1)

Run Results Tools View Help

o O WO Viscothermal bl 4
| [ [
ﬁ Structure Connectors+ | 4
Import Me w MNew Materials Import Acoustics  Structure
Analysis  Analysis  Utility Material B misc - | o
- - - - - - d
Analysis Materials -ﬂ- Porous Delany Bazley
O ~ & Topologies 4} Porous Miki
L 7] » @3 TOPOLOGY input_plate_cavity forced.e... £+ Porous Lumped
L] ~ @ Cavity 3
o Mesh ¥ Porous UP
o® ~ @ Domains

Add a Porous Rigid

component

Set up the foam

component domain
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'ﬂ' rigid_porous 3 X we 3
Porous Rigid « ||rigid_porous [ 3 [#] @
» Component Definition
*Material
| B
Power Evaluation
| MKS
+ Orientation & Direction
« Domain Assignment
v| 0D [V| 1D V] 2D [¥| 3D | |Enter text to match | % & &

- @} Cavity 3
| ]

#® cavity_coupling

- ‘ TOPOLOGY _input_plate_cavity forced.edat 1
WA
# Simply_supported_edges
@ Thin_shell
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£ rigid_porous 3 D feam3 X w N

Peroelastic Material [Youni « ||foam I3 |=| @

Create a Porous Rigid component for the foam (2) = res==0

+ Elastic Properties

& Fluid Properties

Fluid Bulk Modulus

[Default - 101300 0 |Pa[E.] O
Fluid Density
4 rigid_porous 3 X w9 [Default - 1.225 |ka m| [ | O
— — Fluid Thermal Conductivity
Porous Rigid « ||rigid_porous [ 3 |#| @ [Default - 0 0256 Wtk O
e el Dynamic Viscosity
=~ Component Definition [Default - 1.82e-05 pas [ O
*Material Specific Heat (Constant Pressure)
- |Default - 1004 0 [) kg k2| [ £F
| - & |® &) O
. . . - Specific Heat (Constant Wolume)
; ® Poroelastic Material (Young-Poisson) -
Power Evaluation Y [Default - 716.0 kg k2| 1|

| - | 0 Poroelastic Material (Lame)

o) Poroelastic Anisctropic Material » ~ Fluid-ckeleton Interaction Properties

*Flow Resistivity

= Orientation & Direction

[22000 [Ns s [
Solid Porosity

(097 (&)
Tortuosity

138 || B &
. . 9' |EI!3|Z:EFua|:t0]r. 0 || B O
* Add a Fluid Material _ _
« Set the properties Viscous Lenth

[1.7e-05 |m [ &,

Define a

material
for foam

Thermal Length
|4e-05 |m| E.|

Close both property windows
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Change the output file name

Open Property
window of Output
FRF node

Change the name of
PLT file

Close the

window
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Analysis
- Direct Frequency Response (input plate.. .
= || Components

v 8 Cavity 2
v 44 rigid_porous 3
v & thin shell 1

= 4F Connectors

b % coupling_surface 1
b “ coupling_surface 2
b 25 interface 1
= 4 Boundary Conditions
b %IIII Simply_supperted edges 1
4 point_load excitation 2
%] Loadcases

Double click

= [ PostProcessing
= |t Output FRF
v o, field_point 1
b A, field point 2
- Solver
MUMPS

B Qutput FRF X

=~ Main Output File

Qutput Filename

Ifield_pnint_res ults_with foam|plt g

= Additional Output Options

(‘ HEXAGON




Launch the Actran analysis in ActranVI

Launch the
computation

Check the log
showing the
computation progress

Import the *.plt
computation result file
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[ Actranwt x

. Conscle

.l ¥ Runs | @ Infos

1

Tools View Help

File me Mesh Analysis m Results
Export Run
Analysis
-
Export and Run

# 1 Done
LLEdring atll LUpuLoygles, diidlyseESs, MdleT 1dls diia tauies TlimeET wus, widly sus, mems Lo/ L/ojror -
. done { Clearing all topologies, analyses, materials and tables } (time: 00s, total: 40s, mem: 167[176]1MB) I
(time: 00s, total: 40s, mem: 167[176]MB)

. done { Post-run sequence. }
Writing run report (time: 00s, total: 41s, mem: 168[1761MB)
Local resources:

total physical memory 65373MB
total disk space
- current directory 931GE
- scratch directory 931GE
Resources usage:
free disk space
- current directory 752GB
- scratch directory 752GB
55921MB

free physical memory
peak process memory 176ME
The generated report file is stored in the 'C:\\Users\‘\gaetan.jacquemini\OneDrive - Hexagon\‘\Documents‘‘Material update ULB\\Coupled plate cavity and baffled plate\

\12_Baffled_Plate_transmission\\input\\report.DFR_1026124946' directory
done { Writing run report (time: 00s, total: 41s, mem: 179[190]1MB)

End of computational job -§Tue Oct 26 12:50:29 2021
k i pacqueminiOneDrive - Hexagon‘\Documents\Material update ULB\Coupled plate cavity and baffled

platey12_Baffled_Plate_transmission\input\DFR_1026124946.edat]"
-

| ﬂ Close tab | | LjLDg | | ElTrace | | '@Repnrt | | QGIDbaI info mF‘It | nMap
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Post-processing in the
PLTViewer



Load the results of multiple calculations

20

Load the results from:

Cavity with foam (already done)

Original simulation
(field_point_results_original.plt provided)
Simulation with increased damping in plate
(field_point_results_high_damping.plt)

hexagonmi.com

G | Figure utilities Help
4 Load Sessien... m - kg - s (S]]

4 Load Recent Session b

¥ Save Session...

& Open PLT File._.

" Dpen Text File___

* Dpen CSWY File_ .

* Cpen UNV File__.

* Dpen Actran VWSWE File_
* Dpen PUMNCH File. ..

File Figure Utilities Help

k L'“j Pltset 1 [field point_results_with foam plt. m - kg - 5 (S1)]
3 L'“j PitSet 4 [field point results _original plt]

k L'“:: PltSet 5 [field_point_results _high_damping.plt. m-kg-s._..

v

|
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Evaluate the structural displacement

* The plate vibrates along the Z axis,
the amplitude of structural
displacement along the Z axis is
plot for each point

» Visualize the plot using a logarithm
scale for displacement amplitude
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- l"‘] PitSet 2 [field peint results plt. m - kg - s (S]]

* DOMAIN

b Acoustic2 [acoustic]

b Dshelll [thin_shell]
+ |INTERFACE

b Interfacel [interface]
~ POINT 1

+ 1 [coordinates = [0.2. 0.1, 0.0]]

Bl f [f]

| Loadcase List

| Solid_RotX [srx]
| Solid_RotY [sry]
Solid_RotZ [srz]
Solid_UX [sux]
Solid UY [s

=

=

—

=

=
[

-
%

7

b 2 [coordinates = [0.2, 0.2
b 3 [coordinates = [0.375, 0
~ POINT 2
b 1 [coordinates = [0.6. 0.3
b 2 [coordinates = [0.375, 0
* SURFACE
b CouplingSurfacel [couplimn
b CouplingSurface2 [couplin

X Data Vector

Rl ANME

(For the 3 points in POINT_1 group)

[500]

[500]
[500]
[500]

Plot amplitude
Plot real
Plot imag

Plot db_pressure (ref=2e-05 Pa)
Plot db_power (ref=1e-12 W)

Plot dba_pressure (ref=2e-05 Pa)
Plot dba_power (ref=1e-12 W

B Copy to conscle

i Print in console

Figure 1

1.0 —

0.8 -

Figure Properties
Labels
Title

x Frequency [Hz]

Glohal Indicators

Y Solid_UZ (AMPLITUDE)

Axes
X limits |1

Y limits |8.2488e-9

| Autoscale

Octave center frequencies

Plot Type

Polar
Bar chart

Contribution

500

00010301

v

|
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Evaluate the cavity acoustic pressure

Duplicate Current Figure

« Create a new figure
Extract Peaks ...

* Plot the pressure of the field point 1 and field point 2 of — veu
cavity in dB (SPL) + 1 [coordinates = [0.6, 0.3, 0.5]]
Bl f [f] [500]
[ Fluid 1% [fix] [500]
Bl Fluid 1Y [fiy] [500]
[l Fluid 1Z [fiz] [500]
" Fluid P_[fp]| e e

= Plot amplitude

[l Fluid_Potential

E Fluid VX [fux] Plot real

F Fluid vy [fuy] Plot imag
[l Fluid V& [fuz] Plot db_pressure (ref=2e-05 Pa)
f Leadcase List Plot db_power (ref=1e-12 W)
| siimE = in Plet dba_pressure (ref=2e-05 Pal
* SLURFACE
Data Vector (For the 2 points in POINT_2)
LANK Convolution

et 4["POINT_1", "1%, "t"] . Copy to console

= Printin console
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Going Further

« Combine high damping structure and foams in a single model and compare its results with the original model and two
models built in this tutorial
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