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- Addressing positioning challenges for ATDs

and HBMs for LSDYNA industrial safety

applications:
- Embracing the ANSA approach
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Introduction

« Crash-Safety analysis

« ATDs — Standard in
Crash/Safety
simulations

« HBMs gain popularity

« Challenges — Problems

« BETA solutions



cropped.ansa, Current Part: BRE - 1 - Recliner - outer housing

Challenges

Several steps

quads - 573462
trias : 67588
total : &41058

Accuracy robustness

Unlume
tetras @ 218643
pentas @ 28663

o s Customization
Solver alignment
Automation

Different loadcases




Process explanation

» Seat positioning

* Dummy positioning
« HBM positioning

» Restraining

« Automated process
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~ KINETICS

KIN_BODY Seat kinetics

KIN_CONFIG
KIN_JOINT

. .
Bonsoon 3 I -1+ Seat build in ANSA
R NEIET MIEE ERIEIEEEE e

IC 1d Name Number NEID UM IC 1d  Name FIeED .
B =1 1) Fixedrai o 1 Fixed_Conft ° S t th -
reNe e T e e e €at 1n anotner pre
O = no 3 » Moving_Track % No No 3 Hinge from Moving_Track t...
O = no 4 » Front_links % No No 4 Hinge from Moving_Track t...
0 = no 5 » Rear_Links %9 No No 5 Hinge from Front_links to C...
D = No 6 » Cushion %9 No No 6 Hinge from Rear_Links to C... processor
W = N 7 v Backrest %9 No No 7 Hinge from Cushion to Back...
[0 = No 8 * Headrest_rod =2 8 Fixed_Conf3
B = No 9 Headrest 2 9 Fixed_Conf4
N 10 Ground /@ Yes No 10 Line from Headrest rod to... L4 KIN BOD Y 5
KIN_BODY | total 10 | selected 0 KIN_JOINT | total 10 | selected 0

[B] kin_conFIG x -

. T KIN_CONFIG

= 3 Mechanism_3(Backrest_Cushion)
O 4 Mechanism_4(headrest)

»
KIN_CONFIG | total 3 | selected 0




B seat Positioning

b Dentanal
*SET NODE LIST GENERATE TITLE

Trangform_Set_of_Spring_SCU_rear

15670052

15055146 15055261 15055263
15055288 15055288 15055292
15055308 15055340 15055343
15055363 15055365 15055368
15055386 15055387 15055391
15055412 15055413 15055415
15055568 15055568 15055574
15055671 15055832 15055881

*NODE TRANSFORM
1 15670040

*DEFINE TRANSFORMATION TITLE
Bearing

1
TRANSL -30.65815.0018697351.
*NODE TRANSFORM

2 15670041
*DEFINE TRANSFORMATION TITLE
Upper_Rail

2
TRANSL -61.315271.0007031613.
ROTATE -.073725382.22574E-8-.
*NODE TRANSFORM

3 15670042

15055266 15055268 15055282 15055284
15055292 15055295 15055295 15055298
15055343 15055345 15055345 15055347
15055368 15055371 15055379 15055384
15055391 15055393 15055396 15055406
15055554 15055559 15055559 15055565
15055588 15055590 15055603 15055614
15055896 15055905 15056197

60476957

21332162

15055286
15055306
15055353
15055384
15055410
15055565
15055622

997278583065.57053-343.49965610.9237680.00018348

‘ ©) .wposition_

Next > Cancel

Seat Positioning

» Seat Positioning tool

« Know how of the
protocols

* Custom movements

« Save positions

« Transformation
keywords

« Seat remains intact
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FSET NODE LIST GENERATE TITLE

Transform Set of Spring SCU rear

15670052

15055146 15055261 15055263 15055266 15055268 15055282 15055284 15055286
15055288 15055288 15055292 150552982 15055295 15055295 15055298 15055306
15055308 15055340 15055343 15055343 15055345 15055345 15055347 15055353
15055363 15055365 15055368 15055368 15055371 15055379 15055384 15055384
15055386 15055387 15055391 15055391 15055393 15055396 15055406 15055410
15055412 15055413 15055415 15055554 15055559 15055559 15055565 15055565
15055568 15055568 15055574 15055588 15055590 15055603 15055614 15055622
15055671 15055832 15055881 15055896 15055905 15056197

!NODE_TRANSFORM

1 15670040
*DEF LNE TRANSFORMATION TITLE
Bearing

1
TRANSL -30.65815.00186497351.60476957
*NODE TRANSFORM

2 15670041
*DEFINE TRANSFORMATION TITLE
Upper Rail

2
TRANSL -61.315271.0007031613.21332162
ROTATE —.073725382.22574E-8-.997278583065.57053-343.49965610.9237680.00018348
o TN O

3 15670042

IDs handling

« New entities created
« ID ranges should be

taken care



B ANSA €22.0,1 - EvashSafety (Cy/Usars/fokilidis/TEMP/Demo//C_NCAP_Sice/Untitled.ansa)

File Tools Utilities Lists Assembly Analysis Tools Plugins Windows Help
[- Ers

@ Nan B Occupant Safety Process - v1.00,

ng
Seat Kinets

e ND-8-, ENS, SBEE, S~ -HOTRE

[©5earch Functions and Filters
e0x BBE®e
@2 Ten Sd L

seal positioning Warking Directory

Dummy/HBM Pasitioning ||
Matioretts

Bl

Job Submisslon
Seatbelt

Il

Run function (3

¥ | Configurations selection has been can A

@ﬁ’é@ﬂm& Gke mEREBS-@E-O-9-@
(i [ A Hesc@oo ERROCESs

Seat Positioning-
Wizard
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ATDs

525  *BOUNDARY SPC_SET ID
526 1 —
527 2300006 1 1 1 1 1 1 X
528  *MAT CABLE_DISCRETE BEAM TITLE
529 Marionette Cable Material
530 101504808 0.0078 0. 0.001 9.E9 50.
531 *MAT_ DAMPER_VISCOUS_TITLE
532 Marionette Damping Material
533 101504810 0.001 O 11
534 I*INTERFACE_SPRINGEACK_LSDYNA Support a A'TDS
535 2300004 0 0 0 0 0 0
536 |*DAMPING GLOBAL ® Bl : .
537 o 0.001 0. 0. 0. 0. 0. 0. « Dummy articulation
538 *SET_PART ADD TITLE
539 Dumm;_ConEact_ @ B st
540 2300002 .
541 1500002 1500003 1500004 1500005 1500006 1500007 1500008 1500009 O Marlonette Setup
542 1500010 1500011 1500012 1500013 1500014 1500015 1500016 1500017 _
543 1500018 1500019 1500020 1500021 1500022 1500029 1500030 1500031 .
544 1500032 1500033 1500034 1500035 1500036 1500037 1500038 1500040 b d
545 1500041 1500042 1500043 1500044 1500045 1500046 1500047 1500048 B | ¢ SPCS on o les
54 1500049 1500050 1500051 1500061 1500062 1500063 1500064 1500065
1500066 ey .
548 *SET_PART_TITLE o Auxiliaries - Ids
549 Seat_Contact &r
550 2300003
551 12600 12604 12605 12621 12679 12749 127178 12786 —— h dl'
552 12812 12837 an lng
553  *SET_PART_ TITLE
554 InterfaceSpringback
555 2300004
556 12600 12604 12605 12621 12679 12812 12837 92710000
557 92710001 92710002 92710003 92710004 92710005 92710006 92710007 92710008
558 92710009 92710010 92710011 92710012 92710013 92710014 92710015 92710016
559

92710018 92710025 92710026 92710027 92710028 9271002% 92710030 92710031
~ vaun T Cancel




ATD-Wizard

Bl ANSA v23.1.1 - CrashSafety (C;/Users/fokilidis/ TEMP/seat_orgnkey.ansa)
File Tools Utilities Lists Assembly Analysis Tools Plugins Windows Help |DSearch Functions and Filters

obivse m-@- : BAC LI
Database  LS-DYNA “.D' m i i : 9@,2%&??"%‘&

9 [ Occupant safety Pracess - v1.00
O Play videos
Working Directory Positioning of the Dummy
Home Share View Video Tools
[ Seat Kinetics
[ Seat Positioning aa ~ 1 1 > ThisPC > Desktop > old_disk.D > DATA > Conferences Presentations > 2023_Sth BETA Con
[ Dummy/HBM Positioning Dummy: | B=EEA B e o e
[ Marionette Auxiliary Entities (Optional): | R=EA # Quick access i .
i 10, 714 PM ASF File
§ Job Submission Additional Entities (Optional): | B BETA_CAE Systems » oo 0000 S0z sEdle
O seatbelt —_— - N “H record_000008 6/10/2023 7:42 PM ASF File
M Position to Seat & | "t record 000009 6/10/2023 8:13 PM ASF File
[ S I I B9 CUSTOMERS DATA “H record_000010 6/10/2023 826 PM ASF File
€ s Rokaion: P Ei I FROJECTS ks ol 5 record 000011 6/10/2023 8:33 PM ASFFile
s i . VISITS Customers | t record_000012 6/10/2023 837 PM ASF File
Articulate Conferences Presentations » “H record 000013 6/10/2023 856 PM ASF File
C Penetraton-Free poston: || | 20220829 WhatsNew_Crash&Safety B record 000017 6/12/2023 1036 AM ASF File
= netration-Free 4
[N crash_safety |
I Target positon: [ ] 3 Downioas
= videos
ID Name
O @ OneDrive - Personal
E No saved Kinetic Position exists! = This PC
3 3D Objects
C SET for CONTACT with Seat (Newly created) B Desktop
‘ [ [ Documents
g § Downloads
25| T S D Music
S [t ] N [ | ,
& = Pictures v
('—~, 8items 1item selected 113 MB

% [No Kinetic Configurations have been € ~
Converting KIN_POSITION: C_NCAP_¢
Direct Output of Keywords completed

mEPES-BE-D-9-0

Info

< > 1




>1.98
1.85167
1.72333
1.595
1.46667
1.33833
1.21
1.08166
0.953331
0.824998

<0.696664

&y

: File created by ANSA :

HBMs

« THUMS, GHBMC,
VIVA+, SAFER

« HBM articulation tool

« Achieve the final
position

« Additional cases

(gravity)
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System Restraining
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Seatbelt tool

Template based

creation

« AllLSDYNA
keywords

« 3D (geometric)
sliprings

» Identical behavior in

ATDs and HBMs



ANSA v24.0.0 - CrashSafety (C:/Users/fokilidis/Desktop/old_disk_D/DATA/C

e - = . Seatbelt tool
File Tools Utilities Lists Assembly Analysis Tools Plugins Windows Help \DSearchFunctionsand Filters. Qv |

Databa%& X

Y

o
K3
&

CONTROL
» A_PARAMETERS
| » BOUNDARY

93

! DEFINE_COORDINATE

~ ELEMENT 21
ELEMENT_BEAM_ELFORM_1
ELEMENT_BEAM_ELFORM_2
ELEMENT_BEAM_ELFORM_3
ELEMENT_BEAM_ELFORM_6
ELEMENT_DISCRETE
ELEMENT_MASS
ELEMENT_SEATBELT
ELEMENT_SEATBELT_SLIPRING

ORROOO O

» ELEMENT SHELL 50
» ELEMENT_SOLID 149
| » CONSTRAINED L
SEGMENT
~ PROPERTY

SECTION_BEAM_ELFORM_1
SECTION_BEAM_ELFORM_2
SECTION_BEAM_ELFORM_3
SECTION_BEAM_ELFORM_6
SECTION_DISCRETE
SECTION_SEATBELT
SECTION_SHELL
SECTION_SOLID
MATERIAL

LIDVE

3 [PIS 10 Widp dre Selected. Z
The saved Path of 'Component_1'isde
The saved Path of 'Component_2'is de

4] [ [»:

0-@-, E8g, AEEE, -~ HONEE  o0% DERASE
O ESE Skgs @0feEadn Tl Seled

0:seat dummy seatbelt.ansa, Current Part: HRE - 1 - HCU - Blastic partd

- BT R-@- HWEUES-BE-©-9-©
MESHOmHT Hee08r0 ER-0C -2
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Conclusions - Highlights
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All steps have been collected and streamlined under a
wizard

Ability to customize any sub process

|dentical handling of ATDs and HBMs

Full alignment with the LS DYNA

Automation — script based

Minimize human interaction — avoid errors

Conclusions
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Stay connected

www.beta-cae.com B


https://www.facebook.com/betacae
https://twitter.com/betacae
https://www.linkedin.com/company/beta-cae-systems
https://www.linkedin.com/groups/4321989/
https://www.youtube.com/user/betacae
https://www.beta-cae.com/subscribe.htm
https://www.beta-cae.com/mobile_app.htm
https://www.instagram.com/beta_cae_systems/

	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Seat Positioning
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	ATDs/HBMs Articulation
	Slide Number 12
	Slide Number 13
	Slide Number 14
	System Restraining
	Slide Number 16
	Slide Number 17
	Conclusions - Highlights
	Slide Number 19
	Slide Number 20

