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Challenging CAE topics on a key automotive product !
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Red = simulable by FEA

Different materials behaviors : Steels / Foams / Pl astics

Different modeling scales : seat frame / seat mecha nisms 

Integration of restraint systems 

Integration of dummies
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TESTING

FEA

DESIGN

HOW ?
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Use Innovative + Robust + Lean FEA/Test standards

High interaction between FEA and TESTING

Use FEA as an upfront design tool 
(CAE � CAD)

Focus FEA/Test pilots on results analysis & product design
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FEA 

equipments

Labs 

equipments

Labs 

quality system

Lean 

testing

Pilots skills 

development

Project KPIs

Standard 

test methods

Measurements

uncertainties

OEMs lab

certifications

Validation 

tools

Lab operations

Validation on projects
FEA/Test Pilots 

organization

FEA operations

Advanced 

FEA T&M

FEA 

quality system

OEMs FEA 

certifications

FEA

LCC
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FEA 

equipments

Labs 

equipments

Labs 

quality system

Lean 

testing

Pilots skills 

development

Project KPIs

Standard 

test methods

Measurements

uncertainties

OEMs lab

certifications

Validation 

tools

Lab operations

Validation on projects
FEA/Test Pilots 

organization

FEA operations

Advanced 

FEA T&M

FEA 

quality system

OEMs FEA 

certifications

FEA

LCC
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Program Manager

Program Controller

Program Manufacturing Leader

Program Development Leader

w/ Design leaders and CAD

Program Quality Leader

Program Buyer Program Sales Leader

FEA Eng Test Eng

LCC FEA Test labs

Consequences :

•Low motivation of FEA/Test Eng in project

•FEA used as validation tool � more CAD cost

•High risk of bad FEA/Test correlations

• Low FEA/Test interaction � no cost optimization

Working modes:

•FEA Eng = FEA results provider

•Test Eng = Test results provider

• LCC FEA = meshing/models provider

•FEA/Test managed by 1 “non expert” leader
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Testing Methods 
& Equipments

FEA
Methods & Tools

Quality & Lean

STRATEGY

&

STANDARDS
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DELIVER INNOVATIVE + ROBUST + LEAN FEA and TEST STANDARDS
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Validation 
Germany

FEA
Poland

Validation
Brazil

Validation
USA

Validation
China

Validation
France
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Cust. Validation FEA EngineersTesting Methods 
& Equipments

FEA
Methods & Tools

Quality & Lean

Test Pilots

FEA Pilots

Test Operations
Brières/Sel.

Cust. Validation

FEA & Test Pilots
Brières

FEA & Test Pilots 
Flers

Test Operations
Flers OPERATIONS

STRATEGY

&

STANDARDS

Test Operations

Test Operations
Wuxi

FEA & Test Pilots
FEA Engineers

Test Operations 
Shanghai

FEA & Test Pilots

Test Operations

������:�������������
"�%��
-� �$����������-���������

Test Pilots

FEA Pilots

Test Operations

APPLICATION OF FEA and TEST STANDARDS ON PROJECTS

FEA + TEST PEOPLE  IN 1 DEPARTMENT ���� 1 UNIQUE MANAGER
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Validation 
Germany

FEA
Poland

Validation
Brazil

Validation
USA

Validation
China

Validation
France
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Cust. Validation FEA EngineersTesting Methods 
& Equipments

FEA
Methods & Tools

Quality & Lean

Test Pilots

FEA Pilots

Test Operations
Brières/Sel.

Cust. Validation

FEA & Test Pilots
Brières

FEA & Test Pilots 
Flers

Test Operations
Flers OPERATIONS

STRATEGY

&

STANDARDS

Test Operations

Test Operations
Wuxi

FEA & Test Pilots
FEA Engineers

Test Operations 
Shanghai

FEA & Test Pilots

Test Operations

������:�������������
"�%��
-� �$����������-���������

Test Pilots

FEA Pilots

Test Operations

FEA PILOTS + TEST PILOTS in 1 DEPARTMENT ���� 1 UNIQUE DIRECT MANAGER
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Program Manager

Program Controller

Program Manufacturing Leader

Program Development Leader

w/ Design leaders and CAD

Program Quality Leader

Program Buyer Program Sales Leader

FEA Pilot Test Pilot

LCC FEA Test labs

Consequences :

•High motivation of FEA/Test Pilots in project

•FEA used as design tool � less CAD cost

•Low risk of bad FEA/Test correlations

•High FEA/Test interaction � cost optimization

Working modes:

•FEA Pilot = Design by FEA engineer

•Test Pilot = Design by Test engineer

• LCC FEA = FEA Calculations & Analysis provider

•FEA/TEST managed by 2 expert engineers
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Program Manager

Program Controller

Program Manufacturing Leader

Program Development Leader

w/ Design leaders and CAD

Program Quality Leader

Program Buyer Program Sales Leader

Validation Pilot

LCC CAE Test labs

Consequences :

•High motivation of FEA/Test Pilots in project

•FEA used as design tool � less CAD cost

•No risk of bad FEA/Test correlations

• Automatic FEA/Test interaction � cost optimization

Working modes:

•Validation Pilot = Design by FEA/Test engineer

• LCC FEA = FEA Analysis & Design solutions provider

•FEA/TEST managed by 1 expert engineer 
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FEA 

equipments

Labs 

equipments

Labs 

quality system

Lean 

testing

Pilots skills 

development

Project KPIs

Standard 

test methods

Measurements

uncertainties

OEMs lab

certifications

Validation 

tools

Lab operations

Validation on projects
FEA/Test Pilots 

organization

FEA operations

Advanced 

FEA T&M

FEA 

quality system

OEMs FEA 

certifications

FEA

LCC



�*#�
�	


���
���

"�
��


�!�
��

$�
	�!

���
!��

�	�
��!

�!�

%

"	��
���)���
�
������+
&''C�
����


(%�-D4�

��-3�%%�

9�#����%1

1�)����������������
����"	��.�����+�����������
���� �
�����������8���
�E

1�)�������������
�����������
��"	��.�����+�E�



��#�
�	


���
���

"�
��


�!�
��

$�
	�!

���
!��

�	�
��!

�!�

%

"	��
���)���
�
������+
&''C�
����


���
�.�����
������������� �
. 2����������
����
��
��������
����	�	���	�
��
���
�� �����	�
. ����������	�
��
�����	
����	�	��	�
��
1��
�	�����
, 	����	
�������	�
. 1��
������
��	��
���	
���	
��
1��
����	�
����
�	��� �
��������
. )�
���������'�����
1��
�����
&
�	�����
&
����,��	�
. )�
������'�����
��
�������	� ���	��	�
�����
. ����������	�
��
��������'	
����	�������
���
,	��-,� �
�������	�
. 3���
����
��
�	*	���
���
�	���"
�	�
��*���	�
1��

. ��	�����	���	�
��
����	
���
	4�����	
1��
���	��
,	� �		�
��������
. 3���
����
��
���	����	
�	�
�����,�������

. 3���
��������
����
. �	��
�	�������
��	4�,����"
,	��		�
���0	���
���
��� 	�
. #

���
�.�����
�������
�����
��
. �,�	
��
���	����	
���	���"
����	��� 1��
���	��
. 5��
���
��	
,	��
1��
���	��
����
����	��� 6



��#�
�	


���
���

"�
��


�!�
��

$�
	�!

���
!��

�	�
��!

�!�

%

"	��
���)���
�
������+
%���� &''F

��,��(-,3-	�%��4-��-�"	��%D%�	#

G�+��������
���
. 2��	
1��
7�����"
���
���
������	��
��
���
���0	���
 ��
���
���	�
. 3��	
�����,�����	�
���
���������'�����
-
8����	��	
 ��������'�����
-
1��
�����*	�	���
. �����
�	��������
/
�����
�	��������
/
�����
�	��������
/
�����
�	��������
/


. ��������
/
��������
/
��������
/
��������
/
9 999:;<-"	��:;<-"	��:;<-"	��:;<-"	��

. ���	��	����	��	����	��	����	��	� /
 /
/
/
9999==<-"	��==<-"	��==<-"	��==<-"	��

. 1��
��	�����	���	�
���	
/
1��
��	�����	���	�
���	
/
1��
��	�����	���	�
���	
/
1��
��	�����	���	�
���	
/
9 999=><-"	��=><-"	��=><-"	��=><-"	��

1D9	�#	%1 (%�-D4�

"�<�	�3��"	��%�"�,��	%

1D9	�$3	,

"	��H
<

�(3�D
��%

D
%

�	#

-���;�%
	%

���3434��#�-<
(	%

> 3 m€/year



��#�
�	


���
���

"�
��


�!�
��

$�
	�!

���
!��

�	�
��!

�!�

%

"	��
���)���
�
������+
3���������) ���
�����


"���������
. ?�	�
���
1��
�"��	�
���
��
�	������,�	
��
���
�	��� ��

. ��
�	������,�	
��
�	����
�
�	��
���������
�-
(�

�� 	�����������
. �	��*	��
1��
���	��
���������
�-
(�

�	+���	�	���
� 
8	"
���0	��


���	����	�
. %��*��	�
�������
���
���	��
���*	�����

. ,��
���
)(�
,	

�	������,�	
��
����	�	��	�
��
1��
� 	�����
,	��		�


�������	�
. (�����'	�
�	�����
	4�����	�
�-
(�
�
��
����	
1��
,	 ��
�������	�
. �	*	����
�
�����"
��
(�

1��
�	�������������	*	����
�
�����"
��
(�

1��
�	�������������	*	����
�
�����"
��
(�

1��
�	�������������	*	����
�
�����"
��
(�

1��
�	������������

���4%9��	4�D�������<%�



��#�
�	


���
���

"�
��


�!�
��

$�
	�!

���
!��

�	�
��!

�!�

%

"	��
���)���
�
������+
"	���	#��������������


9����

�5��<-3��6�;(34-��	%�

�������� "	��
+
����������

"	����
���
�(�����
� �

��������"	�� ���
����
���
�
(�����
� ��

��������������(�����
� �

"	����
���
�(�����
� & "	����
���
�(�����
� 4

��������������(�����
� 4��������������(�����
� &

%�	9��

��������"	�� ���
����
���
�
(�����
� &

��������"	�� ���
����
���
�
(�����
� 4

%�	9�&

%�	9�I

"����������
/

�	#���
/



�&#�
�	


���
���

"�
��


�!�
��

$�
	�!

���
!��

�	�
��!

�!�

%

"	��
���)���
�
������+
"	���	#��������������


"���������������
��
. 2�����
����	�	��	
�	���������
. �	��
��	���	
�����������
�,���
1��
�	�����
��,����	 ��
������
���0	���
. 
��	
�	������,�����	�
��
1��
�	�����

�	#��������
�
. �		�
8����	��	
��
����	��� 1��
��,����	���
. 2���
������	��
��
1��
��,����	��

. �	���	
1��
����
,"
���
�	��8���
1��
���	��"
���	
�	���	
1��
����
,"
���
�	��8���
1��
���	��"
���	
�	���	
1��
����
,"
���
�	��8���
1��
���	��"
���	
�	���	
1��
����
,"
���
�	��8���
1��
���	��"
���	
�� ��	�������	�������	�������	���



�'#�
�	


���
���

"�
��


�!�
��

$�
	�!

���
!��

�	�
��!

�!�

%

"����������$����������"����������
�
�������$�����������������

FEA 

equipments

Labs 

equipments
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quality system

Lean 

testing
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development

Project KPIs
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test methods

Measurements
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OEMs lab

certifications

Validation 

tools

Lab operations

Validation on projects
FEA/Test Pilots 

organization

FEA operations
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FEA T&M

FEA 

quality system
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certifications
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FEA 

equipments

Labs 

equipments

Labs 

quality system

Lean 

testing

Pilots skills 

development

Project KPIs

Standard 

test methods

Measurements

uncertainties

OEMs lab

certifications

Validation 

tools

Lab operations

Validation on projects
FEA/Test Pilots 

organization

FEA operations

Advanced 

FEA T&M

FEA 

quality system

OEMs FEA 

certifications

FEA

LCC
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INPUTS OUTPUTS

Product design

FEA

Manufacturing 
Process & Tools

Quality

PRODUCT DESIGN

MFG DESIGN

MATERIALS

TESTINGCAD

…

How to measure efficiency of product engineering ?
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INPUTS OUTPUTS

Product design

FEA

Manufacturing 
Process & Tools

Quality

PRODUCT DESIGN

MFG DESIGN

MATERIALS

TESTINGCAD

…

Classical approach = 1 budget for each engineering activity 

���� but no direct link to engineering efficiency !!!



&�#�
�	


���
���

"�
��


�!�
��

$�
	�!

���
!��

�	�
��!

�!�

%

9��8����G93


INPUTS OUTPUTS

Product design

FEA

Manufacturing 
Process & Tools

Quality

PRODUCT DESIGN

MFG DESIGN

MATERIALS

TESTINGCAD

…

FAS approach = 1 budget for each engineering activi ty 

+ cost of minimum test validation plan as engineeri ng efficiency metric !
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Engineering efficiency 
metric

ALL SPECIFICATIONS



&'#�
�	


���
���

"�
��


�!�
��

$�
	�!

���
!��

�	�
��!

�!�

%

9��8����G93


Engineering efficiency 
metric / FEA

ONLY SIMULABLE  SPECIFICATIONS
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THANK YOU 

FOR YOUR LISTENING !




