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Products, engineering, our tasks in engineering



INTERNAL & PARTNERS

SKODA FELICIA

HELLA Mohelnice

Overview

Established 1992
D & D center

Fully Competent Development HUB >500 Empl., Fully Competent Measuring and
Testing Lab

Production location

Product Groups
General Information
Auxiliary Lamps
« Employees: 3325 )

« Customers: BMW, Audi ,Skoda, VW, Daimler ,
Ford, Jaguar Land-Rover, GM,
Renault,Seat

« CATIA V5 releases : R19 - R32

- Development customer groups: 4+

Technologies

 Duroplast molding

« Automated process lacquering — metalizing

“ « Thermoplast injection molding

« Automated molding — metallization, packaging, visual inspection
« Thickwall optics and components

« Light guides for headlamps

« Fully automated process for 1K and 2K lenses

« Laser technology SO RV'A
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INTERNAL & PARTNERS

HELLA Lighting Product portfolio
Leading vehicle lighting supplier

Light is essential to both seeing and being seen. Since vehicle lighting is so important to the safety of everyone on the road, HELLA develops
innovative lighting systems that offer a high level of driving comfort while also providing optimum illumination of the road ahead. But that’s
not all: Design is also an increasingly important factor where HELLA develops systems enabling designers to create unique brand-specific

styles.

Headlamps and modules Rear lamps Car body lighting Radomes Interior lighting

~ORVIA
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INTERNAL & PARTNERS

HELLA has been a close and reliable partner to the
automotive industry for over 120 years

HELLA in overview

Founded in 1899
Lippstadt (Germany)

3 Business Groups
Lighting, Electronics and
Lifecycle Solutions

€ 4.4 billion sales

Short Fiscal Year 2022
(1 June until 31 December 2022)

~ORVIA

\ = ~1030 CATIA V5

______________________________________________________________________________ 1030 caTIA v
More than 3500 users
(31 December 2022)

~125 locations
in around 35 countries PORVIA
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~36,000 employees
As at: 31 December 2022




Faurecia + HELLA = FORVIA

A global leader in automotive technologies

A Group combining profitable growth and innovation,
well placed to meet the strategic evolutions transforming our industry

7th 1 in 2 vehicles 6

worldwide equipped

with FORVIA products Business Groups

global automotive
technology supplier

76 ~2,500 14,000+

R&D centers CATIA V5 licenses \ patents
\

443 150 \\ 15,000

indgstrial countries ngti‘onalities R&D engineers
sites /

‘l /'J

All figures at December.31, 2022
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automotive customers

1,000

programs in 2022

157,000

employees
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-~ Ourengineering environment with CATIA

V5 and 3DEXPERIENCE co-existence

~ORVIA
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Primary CAD system CATIA V5 in co-existence with
3DEXPERIENCE

Delivery of early system-level response helps to verify design and drive changes in right time

> Co-existence between V5 3D data and 3Dx systems is a key factor in an early virtual validation of

headlamp
V5 + 3DExperience
Co-existence
System
KBE CATIAVS verification
APPS primary CAD
: - Early :
Simulation Design
tools Optical system-level chang es
simulations response 9
caTA \e—
Add-ons Quick
tart e m i
templates
~ORVIA
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3DEXPERIENCE innovative solutions utilized at HELLA globally

Business innovation initiatives lead the way for improvement in internal process efficiency

» 3DExperience apps addoption based on business needs and opportunities

» HELLA has 11 roles with 106 aplications (OnPremise) - Electrical systems design
5% - I . BDEXPERIENCE | CATIA Electrical Systems Desig
Jfl:; L RFLP - Hella SEF vOT A.T
~
_,;?S T 3DEXPERIENCE | CATIA Behavior Modeling
J
Pilot - MCAD in 3Dx
Native design
~ORVIA
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CATIA V5 and 3DEXPERIENCE co-existence, 3D data basis for MBSE

CATIA V5 data transfer to 3DExperience CATIA, to get interactive automatic updates of system

4 Common Space~ &

[%] CATIA V5-6R2018.2.2 Hella 1 (Hella KGaA) - [10001514980_D10_001_EG_HSW_DAG_X167_ET_L EV1.CATProduct] X

B start 3DEXPERIENCE FEile Edit View Insert Tools Analyze Window SAP Help - 8 X
Auto v | Auto Auto Aut | Aut - [None ~ S N mx i or @2
Auom: v R Auto o[ aut ik - [rene IR sEE Q e K% ERCRE G HSW_DAG X167 ET.LEVI 1
8 SKHSW.X167_L_EV1 1(10001515608_D10_001.1)
#& sk HsW X167_ETEV1 1 (10001515609_D10_001.1)
- X167 HUELLE_ET_LEV1 1 (¢167_HUELLE_ET_L_EV1.1)

E ‘r-@ X167 _Licht ET_L_EV1 1 (10001515607 _D10_001.1)

E F@ X167_ADR_ET_L_EV1 1 (10001515770_D10_001.1)

H—. X167_SAE_ET_L_EV1 1 (10001518213_D10_001.1)
4 rls X167_LEITUNG_GR ET_L_EV1 1 (X167_LEITUNG_GR ET_L_
E P‘ rechte_Hand_m95 1 (10001679992_D10_001.1)

& F' X167_Proposal_model_Rainer_ET_L_EV1.1 1 (1000172616

#éo Engineering Connections

515608_D10_ X167_L_EV1.CATPart [? 0_001.14#)

4§ 4).‘_ :

515609_D10_00 LHS! 09_D10_001.1%)

UELLE_ET_L_EV:

Q-Reports

| &3-Applications

ERAIBTRREE

o

B 5 6

[ 1 ‘ ‘ 4
(£ TR 5
Standard | Assembly | Product Modification | View = Tools

NeEs. 0 @ 5P Bl wEesALB0.08 2 xRE-DG 6@ %'@@%“}"[@ﬂ@%&%

SR H®

CATIA

‘elect an object or a command

ISeIect an object or a command [ =R T

lllustration picture lllustration picture

» 3D geometry as an interactive basis for a seamless and quick-updatable system simulations

~ORVIA
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—-
Our development process

with Dymola contribution

~ORVIA
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Headlamp development process and system simulations in it

Virtual testing in early development phase, prior to expensive physical testing at the end of V-model

> 3DExperience Behavior modeling results shows future products behavior and guides teams to a first
time right solution from the very beginning

,— Virtual testing of future system behavior

% 3DEXPERIENCE

tem Design Software Hardware
S focus focus focus

SORVIA
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CATIA V5 a 3DEXPERIENCE co-existence, HELLA Mohelnice

System simulation with CATIA Behavior modeling in 3DEXxperience

» Multidisciplinary modelling and analysis connects multiple physical disciplines with one 3D model
» Fundamental part of selected headlamp development projects

V.R Erweiterung_MBD _Fixture 1 Copy of Kraftsensor 1 Ukt 50 9o pevachon wel
het o 8OV et o™ el
00s0
. 00454
: 0640+
r ] A 00354
. 00304
Mechanical —et-
i ) I A 00254 -
Adjustment N» &‘ w‘:] Electrical . - -
signal ; adjustment F
9 0018
signal : ¥ i r) mm
5 ooos
2 0000 I?
f -7 _mm_§
3
PHB+CI e
Pre-field 1
MODULES i
00254
Q00
20
3 4 0040
~ . e ns 120 128 130 H’S °
LI}] Carier_Frarme_Modulell Tese
I=H Sirmulation_rmodels — T I BiLed Module ' L i 5 EE

’:. ) Hywsteresis_result_check
- 10 wertical_hysteresis_ MEBspec

~ORVIA
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Techmcal details of virtual

testing with
3DEXPERIENCE CATIA
Behavior modeling

~ORVIA
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3DEXPERIENCE CATIA Behavior modeling with V5 3D data imported

Physical behavior of pre-development system can be analyzed and possible failures identified
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Modelica.Mechanics.MultiBody.Parts.

r={0,w, 0},
length=w + w/20,
width=w/10,
height=w/10)

a;

Modelica.Mechanics.MultiBody.Parts.

r={h, 0,0},
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Inital force.
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rad")

Modelica.Mechanics.MultiBody.Parts.

inner Medelica.Mechanics.MulsiBody.
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= 1 "vertical adjustemsnt";
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World world
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3D data used for KINEMATICS, which is transfered to the SYSTEM

CAD (CATIA)

Constraints

ENOVIA Product Finder

§7 EG HSW.DAG.X167 ET L

Navigation EBOM Collaboration

[« ™ @. ™. [%* & w .

select an object or a command

Engineering Connection Definition

& Constraints ;y;" Force Element Q'J Interferences ﬁ Contact

Connection Type I B Revolute

Constraints

vl@ Coincidence

? Y Axis
? Y Axis

vIQ“ Contact

Alignment % (ﬁ |§‘

Alignment ‘g| ly‘l %

'Ti ZX Plane
'Ti ZX Plane
- I £ Angle

T

% YZ Plane

Lower limit

-90deg

== Angle

Odeg

»

»

% {%} Options

=+

=4+

=
y—y Controlled ¥

Upper limit
90deg -

“ =

Mechanism Manager

Status

@ Ot comnss
DOF without commands:

Computation status: O Automatic ® Manual

Joints | Assembly

[o]

Number of commands: [1_|

Command dependency:

Joints List

Filter O Only included @ Al

Included  Name Tipe Command 1 Command2 Context

= Fix.1 Fix Copy of MDS Frictien Validation 1
= Revolute3  Revolute No Copy of MDS Friction Validation 1
Prismaticf  Prismatic Length Copy of MDS Friction Validation 1
= Revolute10 Revolute No Copy of MDS Friction Validation 1
= Revolute.11 Revolute  No Copy of MDS Friction Validation 1
Rigid12  Rigid Copy of MDS Friction Validation 1
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Kinematic definition

and translation (CATIA)

System scheme (Dymola)
based on kinematics

B Vibraton Testgestel_ i MDS Friction Vs

Gewsl | teimien  cmston  Adimedfe )
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32 sementofinerts ter

~ORVIA

—
HELL
N~



INTERNAL & PARTNERS

3D data used for KINEMATICS, which is transfered to the SYSTEM

, System kinematics System model with kinematics based on CAD data
@ 1775 ﬂm 3DEXPERIENCE | CATIA Behavior Modeling S Q_

Copy of Minishaker 1 Copy of MDS Friction Valid Copy of Basis 1

= I —\_“. LES AR bohrturm_full

I m  ADJ _chain_horizontal
[ Backlash_with_hardstop
i ElastoGap_Translational

@ Carier_Frame_Modulell

I=H Sirnulation_models

: Hysteresis_result_check

U10_wertical_hysteresis_MBspec

PR
| W
3D data updated by designer
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i V.R Erweiterung_MBD _Fixture 1 Copy of Kraftsensor 1 Copy of Vibration Testgest: Copy of Coupling rod 1
<
1 7] Package Browser o
gg:, a ra
1 T DR S
‘H"”:Jg Modelica
[] @ HFP)\'_;) CATIAMultiBody Hysteresis result (from bellow):
,| ~2 E7 Vibration Testgestell_1"in MDS_Friction Vaidation Kinematics in3 5 — MDS_Friction_Validation
. TR —
n— | Propertes from Physcal part [+H Simulation_Models
o EEr am ctor from fame 2 1o center @
(] Ik Components 5
5 L [+ | MultiBodyCutleints ; Hysteresis result (from above):
- G | i 5
@E =H U10_Hysteresis_Ternplate a
pe——| L “l’ =1 Components 2 >
= ohon
B ¥ o8 ‘ 8 8@ ﬁ Carier_Frame_V2
B_m_i A —. Carier_Frame
ag:—-—o —. Friction_in_housing I]

Simulation model updated with
all parameters based on 3D
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Headlamp levelling system analysis - model and validation

Analysis of adjustment systems

2

DS m 3DEXPERIENCE | CATIA Behavior Modeling

» >
V.R Erweiterung_MBD_Fixture 1 Copy of Kraftsensor 1 Copy of Vibration Testgeste Copy of Coupling rod 1 Copy of Minishaker 1 Copy of MDS Friction Valid. Copy of Basis 1
<
{75 Package Browser e
= ,Pa
) |¢I—'?'7,7£2 Modelica Lol 2 R

= I+L97\Q CATIAMultiBody
I=H MDS_Friction_Walidation

\il— Kinematics —. L
- Simulation_Models
[+ Components
I+ _ MultiBodyCutloints Hysteresis result (fram above):

&
l=H U10_Hysteresis_Template

T
(=0 Compenents

—@] Carier_Frame_v2
7. Carier, ~Frame
7. Friction_in_housin g

—E ADJ_bohrturm_full

= m  ADJ_chain_horizontal
== Backlash_with_hardstop
i ElastoGap_Translational

—|I| Carier_Frame_Modulel|

(- Hysteresis_result_check

L U10_wertical_hysteresiz_MEBspec

Test specificati

Hysteresis rasult (from bellow):

> Concept options checking

> Test result prediction

> ldentification of root cause

< >|Validation of internal parameters

> Design optimization

_ 10 —e—Symetric
95 % confidence <4.5-9.4>mm = 8 —eo—6mm Excentric
interval T2 - 3% S _ 6
0
2 'g e
OK result 86 % o E, 5 —
probability 1TO10/ 2 0
Average 7.3 mm ° f -0,1 -0,05 0 0,05 0,1 0,15 0,2 0,25
R4 - 5% Gap [mm]
13% ~ORVIA
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Validation of internal parameters

Evaluating fricition coefficients

4 x Joint S Force sensor  Acceleration

> Task: Evaluate precise friction parameters

of specific type of joint used in systems
 Verify a frictional approach based on measurments

0,33
:0,31
T 0,29
Q
O 0,27

tl(]:.) 0,25
o

©0,23
®
c 0,21
je)
S 0,19
IL 0,17

0,15
0 0,01 0,02 0,03 0,04 0,05

Movement speed of friction element [m/s]

—e—Coulomb

—e—S+D

—o—||

—e— Stribeck

~ORVIA
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0,33
- - - - 520,31 |
Friction validation model Z 029
E 0,27 © ° —e—Coulomb
Evaluating fricition coefficients g 025 ——S+D
% o .
> Task: Evaluate precise friction parameters o190 I ' Stribeck
- .. : L 0,17 | ¢
of specific type of joint used in systems 0,15
_ o 0 0,01 0,02 0,03 0,04 0,05
 Verify a frictional approach based on measurments Movement speed of friction element [m/s]
3,5
3 8 ® 0.2g measuring
2,5 :\- i ® Coulomb
Z , .:-':...:-...
8 : ©SD
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B
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3DEXPERIENCE CATIA

Behavior modeling
KEY BENEFITS

~ORVIA
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Benefits for headlamp development

INTERNAL & PARTNERS

Conclusion
> Simulation based > Project based
« Calculation of geometric parameters * Reducing the development time/costs
(Inertia, mass, tenzors, etc.) » Test result prediction
o Development time reduced by 14-20 %  Design optimization / comparison
* Update management with current 3D data « Identification of key nodes in the system
o Development time reduced by 6-10 % « Digitalization of testing processes

» All models on cloud — easy sharing
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Thank you for attention

Martin Pind’ak, Filip Cieslar
HAN-EEX-PVSD
Lighting excellence

Martin.Pindak@forvia.com

Filip.Cieslar@forvia.com
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