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AGENDA

ü ELECTROMAGNETIC COUPLING MECHANISM IN COMPOSITE  #METALLIC AIRCRAFT

ÅAircraft Structure Skin Effect

ÅLightning Indirect Effects on Systems

ÅSignal  Return Network Contribution 

ÅSystems` Susceptibility

ÅEmissions

ü EPICEA

ÅEPICEA COLLABORATIVE TEAM

ÅRational and Trend Ąwhy we need EPICEA?

ÅDescription of the EPICEA test barrel structure;

ÅEM Testing ςSample results for LIE;

ÅEM Modeling ςBarrel model generation;

ÅHarness test data analysis

ÅConclusion
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AIRCRAFT STRUCTURE SKIN EFFECT
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Ç In an Electromagnetic Environment , the aircraft structure is governed by its 

electrical parameters : Conductivity  sand Permeability  m

Ç Skin Effect :   d=
ms

Ç Due to the structure skin effect d, lightning current will propagate on the 

structure for some time ts,before penetrating the skin (governed by a 

thickness T) by induction and coupling to cables inside the aircraft
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Coaxial cable current 
measured in composite barrel

Coaxial cable current 
measured in aluminum barrel

LIGHTNING-INDUCED CURRENT ON CABLE SHIELD

Lightning  Energy 
Appliedto composite & 

Metallic barrel

s

Common MODE SYSTEM BEHAVIOR 
(WF5 lightning environment)
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Differential MODE SYSTEM BEHAVIOR 
(WF1 lightning environment)

Metallic barrelComposite  barrel

LIGHTNING-INDUCED CURRENT ON CABLE SHIELD
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DISSIMILARITY OF ELECTROMAGNETIC  COUPLING MECHANISM

Between Composite and Metallic Aircraft

SIGNAL RETURN NETWORK CONTRIBUTION

Kirchoffcircuitryon 
composite aircraft 
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Kirchoffcircuitryon 
metallic aircraft 
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SYSTEMS SUSCEPTIBILITY  ASSESSMENT
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V EM. voltage at a system level on a metallic aircraft 
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V EM. voltage at a system level on a composite aircraft 
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TRANSFER  FUNCTION

Comparison Composite # Metallic Aircraft
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Emissions at low frequencies are due to the magnetic field that is frequency 

dependent.  Due to the SRN coupling with harnesses, those emission are 

higher on composite than on metallic aircraft

SPECTRAL COMPARISON OF EMISSIONS BY 

CONDUCTION DUE TO HARNESSES 
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SPECTRAL COMPARISON OF EMISSIONS BY 

CONDUCTION DUE TO CABLES
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SPECTRAL COMPARISON OF EMISSIONS BY CONDUCTION DUE 

TO HARNESSES
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COMPARISON OF CONDUCTED EMISSIONS ON 

COMPOSITE METALLIC   # METALLIC AIRCRAFT
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EPICEA COLLABORATIVE PROJECT
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EPICEA PROJECT ðTest Case

Description of the EPICEA Barrel ðStructure View



EPICEA  PROJECT
LIGHTNING INDIRECT EFFECTS & HIRF  TESTS
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Surface current distribution @ 40 MHz and 120MHz



HARNESSES TEST  FOR LIE & HIRF
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ANTENNAS  INTEGRATION
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LIGHTNING INDIRET EFFECTS

Cables Transfer Function`
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Computed  Transfer Function at Test Point V P2-1         Computed  Transfer  Function at  Test  V P 4-1
(with   all bundles in WH8  Short circuited)
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Computed  Transfer Function at Test Point V P5-1       Computed  Transfer  Function at  Test  V P 7-1
(with     all bundles in WH8  Short circuited)

LIGHTNING INDIRET EFFECTS

Cables Transfer Function


