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HYUNDAI‘s CAE Locations Worldwide B
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All CAE Teams have access to global Simulation Lifecycle Management (SLM)
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HYUNDAI'‘s Local EU CAE Environment
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Requirements regarding Model Set-Up

Solver applications use different assembly strategies:

Flexible
Bodies

NE_L4_ Trimmed-Body.bdf

NE_L4 Subframe_FR.bdf

NE_L4 Knuckle FR_LH.bdf
NE_L4 Knuckle FR_RH.bdf

NE_L4 PT_4WD_FR.bdf

NE_L4 PT_4WD_RR.bdf

Structural
Analyses

XXXX_NE_L4 BIW_EU.bdf
XXXX_NE_L4 FEM.bdf
YYYY_NE_L4 X_FEM.bdf

XXXX_NE_L4 BBEAM_EU.bdf
YYYY_NE_L4 X_BBEAM.bdf
XXXX_NE_L4 WSHIELD.bdf
YYYY_NE_L4 X_WSHIELD.bdf
XXXX_NE_L4_FR_FRAME_2WD.bdf
YYYY_NE_L4 X_FR_FRAME.bdf

XXXX_NE_L4_FR_STRUT_BRKT.bdf
YYYY_NE_L4 X_FR_STRUT_BRKT.bdf
XXXX_NE_L4 FR_KNUCKLE_17inch.bdf
YYYY_NE_L4 X_FR_ARM.bdf

XXXX_NE_L4 PT_4WD_FR.bdf
YYYY_NE_L4 X_PT_4WD_FR.bdf
XXXX_NE_L4 PT_4WD_RR.bdf
YYYY_NE_L4 X_PT_4WD_RR.bdf
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Frequency Based
Substructuring

NE_L4_ Trimmed-Body.bdf

NE_L4 Subframe_FR.bdf

NE_L4 Chassis_FR.bdf

NE_L4 PT_4WD_FR.bdf

NE_L4 X_Connections.bdf
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EU Simulation Data Management System

Goals

** Manage CAE models and configurations
s Keep track of modifications (versioning)
s Cover many applications

Requirements

¢ Initial model structure needs to be maintained
¢ Local processes need to be implemented

¢ High amount of automation

‘0

s Suitable for a small local team

‘0

s Low effort for installation and maintenance

» Evaluation of file based ANSA/DM as Proof-of-Concept
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ANSA DM Model Structure

Simulation Models Simulation Runs

Assembly models i

NVH-C components

Subsystems ) ; Results
Include Files %M ?\/‘ @ E D @ Result files
G~ ita pool = Key Values

'\ Reports

Parts & Connections -~ ~U Library Data

IMPLEMENTATION

Load case templates
Evaluation scripts

[BETA CAE: Data Management Reference Manual Rel. 23.1.1 ]
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Import from Includes to DM

D ef| ne [E) DM Browser - R:/VehicleProjects/NE/NVH/CAE/00_DM-ROCT/
Configu ration |,O Search | Mew tab Simulation Runs > Subsystems Loadcase_Template < +
8 (] Bl = = Tir g
B Contents * | Download | Tteration Reports Session | Mewtab Delete Export
I m po rt © Subsystems C| | B)| search in DM
N ast r-a n & ?mulation lizzzis @ :Contents - Optimizationel'ask MName Iteration ANSA Creation D
imulation Runs [ [ NE_Proto_4WD-NR_Full-Vehicle_000_SpindleFRF_01_01 01 12-May-2022 10
& Ubrary Sessions ][> NE_Proto_4WD-NR_TB-Sframe-Acoustic_000_NTF_01_01 01 12-May-2022 10;
Pl u g| N [ [ NE_Proto_4WD-NR_TB-Acoustic_000_NTF_02_01 01 12-May-2022 10:
@ [ [ NE_Proto_4WD-NR_TB-Sframe_000_VTF_01_01 01 12-May-2022 10:
e el U ie .. [ [ NE_Proto_4WD-NR_TB_000_VTF_02_01 01 12-May-2022 10:
O ME_Proto_4WD-NR_BiP-Battery_000_Dynamic-Stiffness_01_01 01 12-May-2022 10:
S u b SySte m ][> NE_Proto_4WD-NR_BiP_000_Dynamic-Stiffness_02_01 01 12-May-2022 10:
P re p a rat | on [ [ NE_Proto_4WD-NR_BiP-EXT-Battery_000_IPF-MTG_01_01 01 12-May-2022 10:
[ [ NE_Proto_4WD-NR_BiP-EXT_000_IPI-MTG_02_01 01 12-May-2022 10
[ NE_Proto_4WD-NR_BiW-Struts-Battery_000_IPL_01_01 01 12-May-2022 10:
D M - U p I Od d [ [ NE_Proto_4WD-NR_BIW-Struts_000_IPL_02_01 01 12-May-2022 10:
S u b SySt ems [ NE_Proto_4WD-NR_BiW-Battery_000_IPL_03_01 01 12-May-2022 10:
[ [ NE_Proto_4WD-NR_BIW_000_IPL_04_01 01 12-May-2022 10:
i i @ > [ NE_Proto_4WD-NR_Full-Vehicle_000_RoadNoise-DOM-RR60_01_01 01 12-May-2022 11:
S Imulation ][> NE_Proto_4WD-NR_Full-Vehicle-Structure_000_ODS-DOM-RR60_01_01 01 12-May-2022 13:
CO nf | g Ta b | e _ @ > O[> NE_Proto_4WD-NR_Full-Vehicle_000_RoadNoise-EU-RRG60_01_01 01 12-May-2022 11:
LT v @ > O[> NE_Proto_4WD-NR_BiW_000_FlexBody_01_01 01 17-May-2023 14:
i) CAVITY-DAMPING [ NE_Proto_ALL_Subframe-FRT_000_FlexBody_01_01 01 17-May-2023 15:
D M = U p I Oa d © Loadcase_Header @ @ > O[> NE_Proto_ALL_XMBR-RR_000_FlexBody_01_01 01 17-May-2023 15:
N a St ra n R u n S @ Loadcase_Template
&) LOADS
AT Modular_Environment_Profile
DM-Upload
NVH-C Models <
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Analysis handling

. . NE_Proto_4\WD-R_BiP-EXT-Battery_000_IPFMTG_01_01 0
J o b S u b m I S S I o n NE_Proto_4WD-HR_BiP-EXT_000_IPEMTG_02_01 01
NE_Proto_4WD-NR_BIVV-Struts-Battery_000_IPL 01_01 01
7S .. NE_Proto_4\WD-NR_BiW-Struts_000_IPL_02_01 0
% Initiated from DM Browser .
NE_Proto_4V/D-NR_BIVY_000_IPL 04_01 01
TS . NE_Proto_4WD-NR_Full-Vehicle_000_RoadHoise-DOM-RR60_01_01 01
o0
* HE_Proto_4WD-NR_Full-Vehicle-Structure_D00_ODS-DOM-RR60_01_01
NE_Proto_4WD-NR_Full-Vehicle_000_RoadNoise-EU-RR5|
7S . . . . Mark
oo C t d b P th n r t n I d n NE_Proto_4\WD-NR_BIW_000_FlexBody_01_01
* u S O l I I I Ze y y O SC I p ) I C u I g NE_Proto_ALL_Subframe-FRT_000_FlexBody_01_01 Dounload '
Next Tteration

HE_Profo_ALL_XMBR-RR_000_FlexBody_01_01
- o % B Send to HPC
& Send to Nastran (local}

o Software version _
O N o . Of CO res nical_info/03_CAE/0S_NvH/01_TCAR/ @ v (B [t Open Hierarchy in new Tab ’

Open References Graph

Select results folder

&)

Mastran Version Show in Viewer
|© 2023.1 O 20224 O 20212
No. CPUs: 16 ~

oK Cancel

Result File Handling _
e —

‘:’ M a n u a I Se I ecti O n a n d u p | Oa d Of fi Ies S Contents ~ | Download | Tteration Reports Session | Newtab Delete Export

@ 2| search in DM
. |

+* Results files are linked to DM pE———

& Library Sessions

c

= (D Contents : Optimization Task Mam
o @ [0 [ NE_Prote_4WD-NR_BiP-EXT_000_IPFMTG_02_01

O ) » O[> NE_Proto_4WD-NR_BiP_000_Dynamic-Stiffness_02_01

0 O > O NE_Prote_4WD-NR_Biw-Battery_000_IPI_03_01

O (O » O NE_Proto_4WD-NR_BiW-Struts-Battery_000_IP1_01_01

o [0 [ NE_Proto_4WD-NR_BiW-Struts_000_IPL_02_01

o > [ NE_Proto_4WD-NR_BiW_000_FlexBody_01_01

o [ [ NE_Proto_4WD-NR_Biw_000_IPL 04_01

o
o

» [ [ NE_Proto_4WD-NR_Full-Vehicle-Structure_000_0ODS-DOM-RR60_01_01

[0 [ NE_Proto_4WD-NR_Full-Vehicle_000_RoadNoise-DOM-RR60_01_01
v Proto_4WD-NR ehicle RoadNoise RR6

Sessions

> ¢k Hierarchy

v Results
|j NE_Proto_4WD-NR_Full-Vehicle_000_RoadNoise-EU-RR60_01_01.alc_aux
|j NE_Proto_4WD-NR_Full-Vehicle_000_RoadNoise-EU-RR60_01_01.f06

|j NE_Proto_4WD-NR_Full-Vehicle_000_RoadNoise-EU-RR60_01_01.pch
O (& > O[> NE_Proto_4WD-NR_Full-Vehicle_000_SpindleFRF_01_01

M Library ems ~
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Results Handling

Evaluation of results

/
’0

L)

/
’0

L)

/
’0

/
0’0 L)

/
00

L)

Automated post-processing

Following HMG standards
Evaluation by META session files
Key results are stored directly in DM
No further user interaction needed

|

B Contents v

() Subsystems
P Simulation Models

Simulation Runs

EJ Library Sessions

Nemi . SemduimBu ¥ SeperTie St X+
| B g e @ —
oot Repors Serson | Newib Dees Pt
G [B][szmenc - =
D coer [
@
o
@
=
@
&
(4
ol
a
=
< >l =
. °
=
Eloets A References 9 Crgemet | ] Resors Tahe 1 Smdakon Runs X ~ a
Bare  Srewer e s “
VAROZ | VARO7 | VAROB
RNEU [ e aNEU
Report 8 § z
WN-Driver_Boom 47.3 47.0 46.9
RN-Driver_Canity 43.4 42.1 42.4
RN-Driver_O& 51.8 51.8 51.8
RN-Driver_Rumbie 50.4 50.2 50.6
RN-Pass_Room 48.6 47.4 47.0
RN-Pass_Cavity 43.1 43.5 43.6
RN-Pass_OA 52.7 52.8 52.7
RN-Pass_Rumble 51.1 51.7 51.6
Frequency [Hz]

|E=35=0 =)

irofile
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Newtab ¥  Simulation Runs X +

=) L] ) = T i
Download | Teration Reports Session | Mew tab Delete Export

G| [D] search in pm

Optimization Task Name

MNE_Proto_4WD-NR_Full-Vehicle_000_RoadMoise-EU-RR60_01_01
~ Reports
Vv Curve
RN_DriverSPL
RN_RearPassengerSPL
VTF_DRIVERSEATX-DIR

VTF_DRIVERSEATY-DIR

@ VTF_DRIVERSEATZ-DIR
v KeyValue
RN-Driver_Boom
RN-Driver_Cavity
RN-Driver_OA
RN-Driver_Rumble
v Plot
Seat Vibrations

SPL

Steering Vibrations
' Spreadsheet
@ RN-Values
Sessions

> g Hierarchy

O @ > O[> NE_Proto_ALL_XMBR-RR_000_FlexBody_01_01

<

[ Details A Referances 37 Changesat

Name Value
Tteration o1
File Type Nastran

ion_Model NVH , Full-Vehicle , 4WD-NR , NE , Proto , D00 , Nastr:

LoadCase RoadNoise-EU-RR60 , 01 , Nastran
File DM: / Simulation_Run/x23contained/ RoadNoise-EU-R
MName NE_Proto_4WD-NR_Full-Vehicle_000_RoadNoise-EU-RR60_
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Interfacing to NVH-Console

Export of NVH-C components

+* Representation as Simulation Models
s Bulk export from Model Browser

to standard folder template

** Import and base set-up by customized

scripts

Create | Diagram | Assembly

(EA?
Y
do®
——

HED ® & @ 5
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DM Browser - R:/VehicleProjects/NE/NVH/CAE/00_DM-ROOT/

‘D Search ”

£l Contents ~

(O Subsystems
Simulation Models

[ Simulation Runs

57 Library Sessions

-
Drive-REZ

Mew tab > Simulation Runs > Simulation Models X+

g 10 = =] Ty iy
Download | Teration Reports Session | New tab Delete Export
(@] ,O“ Search in DM
= (@ Contents i Project Release Model Id
O O > [ BiW_NE_Proto_4WD-NR_NVH_000 NE Proto  BiW
a ‘::) > O E BiW-Battery_NE_Proto_4WD-NR_NVH_000 NE Proto BiVW-Battery
a ‘::) > O E BiW-Struts_NE_Proto_4WD-NR_NVH_000 NE Proto BiW-Struts
O () » [ B Biw-Struts-Battery NE_Proto_4WD-NR_NVH_000 NE Proto BiW-Struts-8
o @ » O M Full-Vehicle_NE_Prato_4WD-NR_NVH_000 NE Proto  Full-Vehicle
0 » [J M Full-Vehicle-Structure_NE_Proto_4WD-NR_NVH_0nn NF Protn Full-\ehjcle-!

Mark
> MVH-C_Cavity_NE_Proto__ NVH_000

NE_Proto_ NVH_000 Download
Next Tteration

> MVH-C_Connectio

> NVH-C_FRT-Chassis_NE_Pro YH_000

> NVH-C_FRT-Drive_MNE_Proto__NVH_000 Open References Graph

> NVH-C_FRT-Powertrain_NE_Proto_ NVH_000 Show in Viewer

NVH-C_FRT-Subframe_NE_Proto_ NVH_000 Copy File Path
NVH-C_RR-Chassis_NE_Proto__NVH_000 Tag »
NVH-C_RR-Drive_NE_Prato__NVH_000 Compare Containers
NVH-C_RR-Powertrain_NE_Proto_ NVH_000 Show Changelog
MVH-C_RR-Subframe_MNE_Proto__ NVH_000 Text Edit
NVH-C_Steering_NE_Proto__NVH_00D Delete
NVH-C_Structure_NE_Proto__NVH_000

Send to

Subframe-FRT_ME_Proto_ALL_NVH_000

TB_NE_Proto_4WD-NR_NVH_000 Post-processing ,

Reports 2
Mark as Reference
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Interfacing to NVH-Simulator

Integration of Road Noise CAE to NVH Simulator

+» Aligned hierarchy between CAE and Simulator models

+** Curves and Node-mapping table exported from DM

+»» Data imported to VIGrade CAE-Auditioner

+» Used for subjective evaluation of CAE based design variants

4 )
VI-GRADE NVH-Simulator

l@,,-,%”" =[] i
= Pl
= I

b =
META = &) =»

Node Mapping
Transfer Functions
Source Functions

CAE data + Test Data

i E

Test Data

[courtesty by: VI-GRADE]/
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Interfacing to ADAMS CAR
Generation of Flex Bodies for R&H [ FlexBody ]
*»» Flex Runs built from Simulation Models Runs

and Library Load Case p ' L, | L, ' L | .
. Y FlexBody FlexBody FlexBody FlexBody

*+ Simulation Models: _ ModelA | [ ModelB | | ModelC ) | ModelD )
o Type A & B: standard process

o Type C: LHS/RHS created by script [ Single @[ Multiple’™ (‘Symmetri&4 [ Split
o Type D: manual built  Subsystem | (Subsystems) |Subsystems) (Subsystems)

* MINF result files stored in DM

.

4

L)

L)
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Proof of Concept - Review

Achievements

+* Implementation of a local Simulation Data Management System (PoC)
Model import with no modifications

Implementation of configuration management

Implementation of version control

Implementation of standard NVH analyses

Joined model handling for FEA, FBS and Flex Bodies

Data export to NVH Simulator

o0

/ / / /
0’0 0’0 0’0 0.0

5

%

J
0.0

Effects

Significant reduction of manual work for assembly, load cases and evaluation
Improved repeatability by automated standard processes

Improved traceability due to versioning

Improved collaboration due to central data access point

Low efforts for operating and maintaining the system

/ / / / /
0’0 0’0 0’0 0’0 0’0
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Ongoing and Future Enhancements

Current activities

s Complete integration of all NVH and Durability load cases
Integration of test rigs (e.g. for static measurements)

Full automation of Flex Body generation

Full automation of NVH-C model set-up from DM browser
Simplification of import process

o0

3

*

3

*

3

*

3

*

Short & mid term enhancements

** Integration of further analyses and processes (e.g. VPA, SEA)

+* Migration from file-based to server-based DM

** Implementation of a comon Data Model for all CAE and Test teams

s Implementation of cross-domain analysis and reporting tool BETA ANSERS
+* Connect to other HMG's data management systems
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Together we BREAK BOUNDARIES s =
and BRING EMOTIONS TO THE ROAD —
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