s Groundbreaking
Simulation Solutions

physics on screen

..




physics on screen

Latest and Future developments of BETA Suite
in NVH

Vasileios Pavlidis

www.beta-cae.com

BETA



Field coverage map

Classic FEA

Reduced
modelling

Interior
acoustics

Interior
acoustics

Exterior
acoustics

( Exterior

.acousﬂcs/

www.beta-cae.com 1}






Classic FEA: Cavity creation

ANSAIB

PRE PROCESSOR

> Improved performance

> Improved quality in
following feature lines



Classic FEA: Fluid-Structure coupling ANSA Y META by

Other Algorithm Pressure Equilibrium PIErROcESSST oo RocEier

EPILYSIS

EEEEEE

Point test

> New algorithm:
. A o Pressure equilibrium
“Vibroacoustic Coupling: a new approach” — Kostas Skolarikis iecs gl
Day 2, 15t of June at 17:30 |

iy )
= ol

» wvew Inspect FS
coupling tool to visually
check or recalculate a
coupling result

Patch test

» Common FS coupling
algorithms across BETA

Error: 11.4% Error: 3.7% suite




Classic FEA: Support of ACTRAN

ANSAIBMETA

PRE PROCESSOR POST PROCESSOR

» ACTRAN deck is
continuously enriched

> Exterior & Interior
Vibroacoustics are
supported



Classic FEA: Hydromount connector

Main
Part

IEAZI BI_-'-J Hydro

f Part

Hydro Mounts between PT
and Subframe

Hydro Mount mechanical
realization in ANSA/META
(Hydro part is 1D)

ANSA®META

PRE PROCESSOR POST PROCESSOR

» BETA implementation
consists of Main Part

(K., B G,,) and Hydro
Part (K., B,, G, and fluid

M;, By)

» Connector type in ANSA

and in META FRF
Assembly



Classic FEA: EPILYSIS

EPILYSIS

SOLVER

i
883358

=

> Improved robustness of
AMLS

» Output of full damping
matrix from a SOL103

» Calculation of
Mechanical & Sound
intensity




Classic FEA: User Productivity
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META

POST PROCESSOR

> Easier navigation
through diagnostic
results

b
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Classic FEA: Grid 1/Modal Participation Analysi D!
asSSi1C Il /Pane /MO a artclipation Analysis MET A

POST PROCESSOR

> What-If studies to
1dentify

> Candidate areas
» Candidate panels
> Critical modes

for CAE-driven NVH
performance
improvements

» Advanced
modal/panel/grid point
participation analysis




Classic FEA: Damping Estimation

META

POST PROCESSOR

Logarithmic Decrement

> From Time domain

» From Frequency
domain

Half — Power

4l

>

A fo f2 Frequency




Classic FEA: VR - NVH
assic META

POST PROCESSOR

» Acoustic analysis
support

> Listen to the sound
pressure

> Mark the acoustic
source

b



“Comparison of the numerical accuracy of Superelements and
FRF Assembly” — Markus Herbst
Day 2 15th of June at 17:00 - aLr‘
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Reduced Modelling: Creation of representations

Full FE Model

Display Model

ANSAIB

PRE PROCESSOR

» Enhanced Display
Model creation
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Reduced Modelling: Creation of representations

‘ Simulation Run ‘
flw /A\ Loadcase
‘Suhsystems y w
: ' / e ~ Library data
Parts & O b e e
Connections Q‘f A, I

ANSAIB

PRE PROCESSOR

> Creation of reduced
representations
incorporated in the
Modular Environment

> Versioning of reduced
models




Reduced Modelling: NVH Consol !
eauce oaeling onsoile ANSA

PRE PROCESSOR

[}

- e | feseel fagelemd frendns Do feoes Vs g os ¥

:': : MEange m gy [y B T Sarsl ﬂ 85 B i~ 5 =5 ;:‘ﬂ"‘ 4r &
LT 3 1 | . 4 . | Tondiuoral Forwad an Dy et wbrim  For Soek Firy

’ g e AR R Heearewes H.ow s oW Iu_r"uw "rcu'_ :|.|:. Drbrin  Forrat 2 e |.|..“ 1.1.1:
"jﬂ-}h’{ L 'E" 0 "'?PI:'| s Prirmb v - 'f:'" Lith '\‘FI'\]_

AL - [ A =
Call 8 <o 1] F F [ 1 ] K S
2 | |LFeametd Tenbdl TLLED STRUCTURL COMPONE et i > Increased roductIVlt
3 | [LFmmoid_Trmbdz [CHUSH HLUED S RUCTURE_COMPONEN | : p Y
p: Framad-g_Trmbdd. |51 FLUED_ STRUCTUSE_COMMONEN amel G1a |
5 | R Framel-R Trmibdd|CBUSA FLLI STROCTUAE COMPONENT 851,747 through
6 | Famed @ T CHUSH  (AUUED STRUCTURE_COMPOHEN] d 0 )
s IK_I'WH_I‘M‘W LR FLUBLY S THUCTUSE COMBTMEN X i t i
& | || Baid Framel  |CRUSH FRAME i 70,582 Q
N T[T [ — [ R » Connectors List
0 Bodi | Fromed  |CHUSH E Feare L_Bedi [ _Frame3 D 0 0 .
10 [LPSispi-l Frumsl |CHUSH Frame L_Fsuspl Fr_Susp LFamel o 0 IedeSI n
12 | Larmt Fru-.n_uﬂ m;ﬂ_q r._r_\ru_|_|_+ i !|.!.|m| _!!‘I_I_ﬁ!_‘llu ] le 305 .‘nﬁ?_'l;l A4 i g
13 [CilArma2 L Frames [COLEIH Troime LLLAsm2  [IF LArm L Framed  |3615.10 |2kL5645 |367,340
14 LAl _Framed |CHUSH Frame LLAm3 (15 [LAmm  |L_Famez  |340815 [330,J47h |284,602 [ > I E f
15 |L LUl Frised [CRUSH Feam Lussmd  [LFWam L Famet 1313302 13528370 1383,423
16| (v 10 Fiaere] [CBUSH [Frnre= Lsmin 1 R S L Fiawl [1138,03 [502, 9470 {606,739 | mport / Xport O
17 [Lims 21 Framed [cBUGH Frame 3 r L_Frame? | 06,40 [590,3360 734,532 .
e et i e — e e e e connectors 1n XL.SX
19 | WAl Framel [CALRH Frae |t A IF U |1 Flamel ITFRAS (370.0450. [AA4, 535
7 0 IL A ULAm L Frame? | 346373 |30 4977 [cH0 442 |
21 [Frors: R_Bedl s | 06 | 6728 %ﬁ%ﬂ
22 e | el s e [348 550
| o e R_aatl A7 |49 (772,998
4| R _TSaspl B Framel |COLFRT aore F_[Susal 450,516 |623 151
# WAL Framel [CHUSH Frame LA . ! )0 [0, | 700,488
= ml-R_Feare [COUS4 Fraie RUWAw2 R Larm % Pramod |363755 l-aew 1 [1ea 37|
I e e p— T r— T ¥ P— T ——— I3 TR TR,
HOUE B il ) G0 e, REd Cpatem $3 0 . 8 RN

i

IS T W] i




Reduced Modelling: NVH C 1
educed Modelling onsole ANSA

PRE PROCESSOR
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Reduced Modelling: NVH C 1
@ odelling onsole ANSA

PRE PROCESSOR

Optimization/DOE
> Seamless set-up of

m— ‘ optimization variables,
adlles R responses and

“New optimization capabilities in NVH-Console” — Grigorios  ves in ANSA

Kalampoukas zation Tool
Day 2, 15t of June at 14:00 NVH Console
» Monte Carlo algorithm
for DOE
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Reduced Modelling: NVH Console

| ﬂ BvhcShel ProperbeshndfEComponentslist

Use | PSHELL Marme PSHELLID  Comgenent

] Fmech-antirowhar bkt 000008 Subirame: 25
L] Emech-antirowbar_bikt 3000009 Sulifraime 25
[ Fmech-subframe-bridt1 H000Mm0  Subframa 28
[l Fmech-subframe-bekd 2 00001 1 Subframe 28
[ Fmech-subframe-front 000012 Subframe 225
= Emoech-subframe-Front-hower 000013 Subifrarme 2.5
b fsublrame-am2-top 3000014 Sebframe 2.5
B fmc-subdrame-armi-top 3000015  Subframa 225
Fenc-sutidramse-tnck-1 W0O06 Califraimee 25

2.5

PSHELL T PSHELL T MIN/MAX
5%, 5%

¥, 5%

-5%, 5%
-39, 5%
<595, 5%
-5%, 5%
~5%0, 5%
-9, Sn

59, 59

O Emcsubirame-back:2 000017 Sebframa 535
[ Fnc-subframe-arml-battom 3000018 Subframe 225 5%, 5% 888
| | _Fm-subdrame-arm-bottom J00001D Sailrams 225 %, 5% B50
1 Fmech-subframe-front_Rigid 000022 Subframe 215 -596, S% ¥l
L] Fmech-subframe-front_Rigid R 3000023 Subframe 215 -5, 5% 29 =
(s ’ o - - - "hotal 25 selected 1
Desslgn Obfactive Settings
Objective Type Frequency Value Respomnses
S50 = 1 new_responese_on_subfl = ¥
Welght Constraint Settings
Lower Limit Uippses Limit
0,028 0.03%
o Canoel

ANSAIB

PRE PROCESSOR

» Nastran SOL200 GUI
within NVH-Console

> Panels and thickness
parameters as design
variables

» Various response
settings, e.g. objective
type SSQ, AVG, etc.



Reduced Modelling: Modal R tool W
eauce odaeling oda esponse 100 MET A

POST PROCESSOR

» Acoustic Sources in
Modal Response and FRF
Assembly

» Modal displacements as
input for Frequency and
Transient Response
analysis

> Pam-Crash erfh5 &
Optistruct h3d for modal
basis input

» Complete API for Modal
Response and FRF
Assembly
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Reduced Modelling: Modal Response tool

(Phase) (deg)

(Magn) Pressure [dB(A]]

g

2

—
Pd
=

=]

3

10
0 100

Demo Example

200

== META ModalResponse with PEM
= META ModalResponse NO PEM

‘— Full 0L111 with PEM

Bﬁﬂ 4ﬁﬂ
Frequency(Hz)
Ivioaal viatrices In ivioaal kesponse

—— META ModalResponse with PEM but w/o other DampingMatrices

S0

META

POST PROCESSOR

Support & management
of modal matrices

Supported types:

» Viscous damping
» Structural damping
> PEM (poroelastic)

META FSI can be
combined with PEM for
what-if studies

Perfect correlation with
FE solution results

b



Reduced Modelling: Fast SOL103

Velocities/Trai

1.0E-04

1.0E-05

25

a0

-
Frequen

odal Response

ly

ANSAIB

PRE PROCESSOR

EPILYSIS

EEEEEE

» Easy and robust set-up
of Fast SOL103 from
within NVHConsole

> Support of modal
damping matrices BHH
and KHH (input and
output)



Reduced Modelling: System-Level simulation D

META
EPILYSIS
-mnone t Ko M !M95§
B[] ety i, > Modal Trnsient

“FMI/FMU: Making detailed CAE simulation models accessible nal Mock-Up
to all Engineers” — Dimitrios Daniil

Day 2, 15t of J une at 11:30 pace equations
— expuit as Functional

L f \ | Mcicksgp Unit from
vg — m“*‘e"’_ h\} m»\j\}w\/\ﬁ\wf J K}l M > f/fLZredlctors export

as Functional Mock-Up
Units from KOMVOS
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Testing: Modal/FRF Correlation tool

i
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Mode
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i
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3

10

2

Anim - Stop Sawe | Delete
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0781350

5.0
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R
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Model § Damprg K57 w2550 ~ &
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total 31 | selected 0] |

total 13 | seiected O

NLE Ports

3
META

POST PROCESSOR

» Calculation of
Orthogonality

> Calculation of MFAC:
Correlation of Modal
and FRF data



Testing: Modal Parameter Estimation tool D

META

POST PROCESSOR

| Analysis 1 - Modal Parameter Estimation S

(Phasa) (deg)

> Calculation of transfer
| functions based on the
| calculated poles

LOE-03

> Better selection of poles

> Verification for
estimated modes

{Magn) Displacarmaent /Excitation Foros [Log]
7 ' 7
E T o T o

LOE-0F

LOE-0







SEA: Set up of SEA model !
etupo moae ANSA

PRE PROCESSOR

> Support of Analytical
SEA

> Process from FEA model
t~ €T A model through

“Introducing Statistical Energy Analysis support in ANSA” = ird ANSA
Iraklis Gkountas onality
Day 2, 15t of June at 14:30 & Edit SEA

Subsystems, junctions,
properties, materials

> 1/0 of SEA xml
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BETA

SIMULATION SOLUTIONS

Thank you &
Stay connected

www.beta-cae.com



