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CEAT involvement in structural certification testin g 
of A380 and Falcon 7X

The French Armament Procurement AgencyThe French Armament Procurement Agency

Test and Evaluation Directorate

CEAT : Toulouse Aeronautical Test Center 

6 test centres : 
Missiles – Aircraft - Airborne systems 
Naval Hydrodynamics - Propulsion

Aircraft structures & sub-systems
Materials
Electromagnetism
Optronics
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CEAT involvement in structural certification testin g 
of A380 and Falcon 7X

A380 
Full scale static test

Maurice ALBARELLO
Test Manager

Falcon 7X
Full scale static and fatigue test

Alain GOZLAN
Test Manager

�

�



First part First part 

A380 FULL SCALE STATIC TESTA380 FULL SCALE STATIC TEST

Maurice ALBARELLO
Test Manager
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CEAT involvement in structural certification testin g of A380

1. The most complex static test rig ever designed
2. Strict time constraint
3. Innovative organisation

• 320 load channels
• 8000 strain gauges & displ
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CEAT involvement in structural certification testin g of A380

1. The most complex static test rig ever designed
2. Strict time constraint
3. Innovative organisation

• 320 load channels
• 8000 strain gauges & displ
•Test rig height : 25m
•Test Hall Surface : 100m x 100m
•Test rig : 1000 t
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CEAT involvement in structural certification testin g of A380

1. The most complex static test rig ever designed

2. Strict time constraint
3. Innovative organisation

First test only 5 months after specimen delivery

First test

5 months

70%

30%

Specimen delivery

Mounting 70% of the test rig

Sep 03 jun 04 nov 04

Apr 02
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CEAT involvement in structural certification testin g of A380

� Innovative organisation
� AIRBUS + CEAT+ Prime contractor
� Test rig outside CEAT
� CEAT : support to the project management

1. The most complex static test rig ever designed
2. Strict time constraint

3. Innovative organisation
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Feasibility 

Test hall design 

Test hall building up 

Test rig pre-design 

Test rig design and assembly

Conducting static tests

2000 2001 2002 2003 2004 2005 2006

Final testFirst test

CEAT involvement in structural certification testin g of A380

07/02 09/03 11/04

3/11/04 14/02/06
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CEAT involvement in structural certification testin g of A380

Structural certification testing of A380

High CEAT responsibility within the 
programme
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Feasibility study

Test Hall design 

Test Hall building up

Test rig pre-design

Test rig design and assembly

Conducting static tests

2000 2001 2002 2003 2004 2005 2006

Final testFirst test

CEAT involvement in structural certification testin g of A380

CEAT 

Mainly CEAT 

Partially CEAT  

Mainly CEAT

Partially CEAT 



Toulouse Aeronautical Test Center 06/04/2005 Diapositive N°12 / 000
���������	
�	��	

�����

Feasibility

Test Hall design 

Test Hall building up

Test rig pre-design

Test rig design and assembly

Conducting static tests

2000 2001 2002 2003 2004 2005 2006

CEAT involvement in structural certification testin g of A380

• Technical analysis & Identification 
of critical points

• inertia loading for engines, landing 
gears,…

• Tight schedule, project organisation 
around the specimen delivery

• Identification of innovative 
solutions

• fluid bearing for vertical landing gear
• upgrading of loading and data 

acquisition systems

Final testFirst test
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Feasibility

Test Hall design

Test Hall building up

Test rig pre-design

Test rig design and assembly

Conducting static tests

2000 2001 2002 2003 2004 2005 2006

CEAT involvement in structural certification testin g of A380

� Interfaces definition between rig 
frame and building ground 

� Global requirements for
� Control & monitoring rooms  
� Hall surface, Hydraulic and pneumatic 

networks

Final testFirst test
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Feasibility

Test Hall design 

Test Hall building up

Test rig pre-design

Test rig design and assembly

Conducting static tests

2000 2001 2002 2003 2004 2005 2006

CEAT involvement in structural certification testin g of A380

� Participation to the mechanical 
test rig design

� Global responsibility for active 
loading and data acquisition 
systems (furniture CEAT equipments)

� Participation to the global project 
management

� Test rig validation

� Static test preparation 

Final testFirst test
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Feasibility

Test Hall design 

Test Hall building up

Test rig pre-design

Test rig design and assembly

Conducting static tests

2000 2001 2002 2003 2004 2005 2006

CEAT involvement in structural certification testin g of A380

� For each static test : constraint 
points calculation 

� Loading : input data for control and 
monitoring system (ACES)

� Measurements : input and output 
data acquisition system (SATES)

� Test operation 
� Test results delivery (loads, strain 

& displacement)

Final testFirst test
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CEAT involvement in structural certification testin g of A380

� 1G Bending test
� 36 calibration tests
� 17 load cases (LL & UL)

Final test
14/02/06

First test
02/11/04

Certification static test campaign



CEAT involvement 
in oother tests for A380ther tests for A380
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A380 : Partial structural testsA380 : Partial structural tests

A380 Aileron : Static and fatigue tests
Engine pylon : static and fatigue tests

Bird impact on cockpit
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Nose Landing gearNose Landing gear

Flight testing instrumentation calibration

Drop test
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Lightning effectsLightning effects

Test on A380 radome and diverters



Second part Second part 

Falcon 7X
Full scale static and fatigue test

Alain GOZLAN
Test Manager
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CEAT involvement in structural certification testin g of Falcon 7X

Falcon 7X 
New business Jet of  Dassault-Aviation

2002
international call 

for tender

Structural tests requirement 
Static Fatigue & DamTol Tests

certification

• Very  tight schedule
• Technical innovation

CEAT : Global responsibility of the 
static test rig & the structural tests
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CEAT involvement in structural certification testin g of Falcon 7X

Very  tended times
First test only 2,5 months2,5 months after the Specimen delivery

Technical innovation
Static & fatigue tests

• One Mechanical Test Cell
• Same test rig
• Same control and monitoring system
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TEST RIG DESIGN

MANUFACTURING 

01/2003 09/2004

01/2004 12/2004

TEST RIG ASSEMBLING
06/2004 03/2005

Schedule

CEAT involvement in structural certification testin g of Falcon 7X

1/12/04 
Specimen Delivery

01/06/04 2,5 months

Specimen 
assembled by 

Dassault

Mechanical Test Rig 
Assembling

Test Rig 
Assembling

01/12/04

Prel. Static Tests

03/03/05
Operational Test Rig

• Mechanical Assembly
• Hydraulic assembly 
• Active loading system
• Data acquisition system



Toulouse Aeronautical Test Center 06/04/2005 Diapositive N°25 / 000
���������	
�	��	

�����

DESIGN OF THE LOADING LINES

01/2003 09/2004

CEAT involvement in structural certification testin g of Falcon 7X

• 64 hydraulic actuators
• 6 restraint points
• 3 tanks  pressurized  (cabin/baggage compartment/wing fuel tank)
• 2000 measurement channels   (stain and displacement)
• static and fatigue control and monitoring with the same equipment
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01/2003 09/2004

CEAT involvement in structural certification testin g of Falcon 7X

PREPARING THE TEST RIG

BEFORE THE MTC DELIVERY

MECHANICAL TEST RIG DESIGN
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TO BACK UP THE MTC ON 

THE TEST RIG

MECHANICAL TEST RIG DESIGN
01/2003 09/2004

CEAT involvement in structural certification testin g of Falcon 7X
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FINAL MECHANICAL 

TEST RIG ASSEMBLY

01/2003 09/2004

CEAT involvement in structural certification testin g of Falcon 7X

MECHANICAL TEST RIG DESIGN
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CEAT involvement in structural certification testin g of Falcon 7X

01/2003 09/2004

Hydraulic network

Loading system

Data acquisition system

Pneumatic network

MECHANICAL TEST RIG DESIGN
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1/12/04 
MTC Delivery01/06/04 2,5 mois

MTC assembly
by Dassault

Mechanical assembly Final assembly Prel. Static Tests

03/03/0516/12/04

CEAT involvement in structural certification testin g of Falcon 7X

PREPARING THE TEST RIG

BEFORE THE MTC DELIVERY
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CEAT involvement in structural certification testin g of Falcon 7X

1/12/04 
MTC Delivery01/06/04 2,5 mois

MTC assembly 
by Dassault

Mechanical assembly Final assembly Prel. Static Tests

03/03/0516/12/04
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CEAT involvement in structural certification testin g of Falcon 7X

1/12/04 
MTC Delivery01/06/04 2,5 mois

MTC assembly 
by Dassault

Mechanical assembly Final assembly Prel. Static Tests

03/03/0516/12/04

TO BACK UP THE MTC ON 

THE TEST RIG
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CEAT involvement in structural certification testin g of Falcon 7X

1/12/04 
MTC Delivery01/06/04 2,5 mois

MTC assembly
by Dassault

Mechanical assembly Final assembly Prel. Static Tests

03/03/0516/12/04

FINAL MECHANICAL 

TEST RIG ASSEMBLY
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Validation tests

CEAT involvement in structural certification testin g of Falcon 7X

1/12/04 
MTC Delivery01/06/04 2,5 mois

MTC assembly
by Dassault

Mechanical assembly Final assembly Prel. Static Tests

03/03/0516/12/04

Hydraulic network

Loading system

Data acquisition system

Pneumatic network
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CEAT involvement in structural certification testin g of Falcon 7X

1/12/04 
MTC Delivery01/06/04 2,5 mois

MTC assembly
by Dassault

Mechanical assembly Final assembly Prel. Static Tests

03/03/0516/12/04

1st preliminary 
static load case
Wing bending up
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Certification Structural Tests Schedule  :

• Prel. Static load cases : Finished    march 2005

• Fatigue tests  : 40 000 simulated flights

• Static tests at LL & UL : summer  2006

• Damages Tolerances tests : end  2006 at mid 2007

CEAT involvement in structural certification testin g of Falcon 7X



ConclusionConclusion
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ConclusionConclusion

CEAT involvement in 2 major 
aeronautical programmes

� A380 : High CEAT responsibility within the programme for
The most complex static test rig ever designed

� Falcon 7X : Whole responsibility for the
Full scale certification Static & fatigue tests

� Strategic issues
� Continuation of structural tests Know-How
� Access to future technologies 
� Innovative organisation and strong adaptability 

in full scale structural tests management 
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Questions?Questions?

Stand DGA 556


