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FORMER COOPERATION .
PRIMUS SIMULATION MODEL —=JEDAG
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PRIMUS SIMULATION MODEL
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AGENDA

BIRD STRIKE SURROGATES

Introduction

Surrogates for Bird Strike Testing

ALPHA® CHICKEN SURROGATE

Chicken Birdstrike Surrogate Model
Validation Strategy and Underlying Experiments
Validation Pyramid (SAE G-28)

AVIATION FORECAST

Impact on Aviation Structures

ALPHA® GOOSE SURROGATE

Goose Birdstrike Surrogate Model

Chicken to Goose Differences in Impact on Aviation Structures
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BIRDSTRIKE SIMULATION MODEL _
BIRDSTRIKE INTRODUCTION —=JEDAG

Flight Operation Briefing Notes, Operating Environment: Birdstrike Threat Awareness

https://www.expats.cz/czech-news/article/nato-video-captures-czg

: viation : Stalistics, analysis and management
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BIRDSTRIKE SIMULATION MODEL _
BIRDSTRIKE TESTING —=JEDAG
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BIRDSTRIKE SIMULATION MODEL
ALPHA® BIRDSTRIKE-SURROGATE (CHICKEN)

Real Birds for Certification

Surrogates for testing /
1 T development 1 T

Conventional Biofidelic
O Surrogates Bird

Ipha® Birdstrike-Surrogate (Chicken

1,8kg
Based on CT-Scan of a prepared Chicken

Inner soft organs

Skeleton structure (slightly simplified)

Outer muscular tissue
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BIRDSTRIKE SIMULATION MODEL _
ALPHA® BIRDSTRIKE-SURROGATE (CHICKEN) —=JEDAG
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BIRDSTRIKE SIMULATION MODEL

VALIDATION STRATEGY =IEDAG
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BIRDSTRIKE SIMULATION MODEL

LEVEL 1 VALIDATION

Simulativer Aushlick
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BIRDSTRIKE SIMULATION MODEL B
LEVEL 1 VALIDATION =iEDAG

Numerical Simulation of Impact bird against rigid flat plate and rigid edge for bird splitting analysis
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BIRDSTRIKE SIMULATION MODEL
LEVEL 1 VALIDATION
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BIRDSTRIKE SIMULATION MODEL B
LEVEL 1 VALIDATION =iEDAG
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BIRDSTRIKE SIMULATION MODEL
LEVEL 1 VALIDATION
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BIRDSTRIKE SIMULATION MODEL B
LEVEL 1 VALIDATION =iEDAG

Dimensionless Force-Time-History
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BIRDSTRIKE SIMULATION MODEL
LEVEL 1 VALIDATION
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BIRDSTRIKE SIMULATION MODEL B
LEVEL 1 VALIDATION =iEDAG
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BIRDSTRIKE SIMULATION MODEL

LEVEL 2 VALIDATION

Simulativer Ausblick

L {0
Komponenten "é/ﬁj Dk

I-:: \»=

Struktur und Geometrien

Hemispherical LE Clamped Plate Inclined Clamped Plate
Vogel Validierung |'” \h: - > t 2 j o H U=
Rigicl Plate  Inclined Plate Splitter Wegde Edlge Secondary impact

Configurations:
Mono-plate
Layered structure

=JEDAG
Configurations:
Mono-plate
Double-plate

Layered glass

=

Hemispherical LE

[

Clamped Plate

- %=

Inclined Clamped Plate

TP

Materialmodel-
lierung

] Biofidel
il Vogel

=IEDAG

Materials: Materials:
Material: iy o e
ass
Al 2024T3
AISi7Mg0,5 Composite TORAY
TC4 PC Makrolon
Velocities: 110V9/|°‘;i:t3)(l): /
ity 69m/s, 70m/s m/s, m/s,
Velocity: . ,
y 120m/s, 138m/s, 150m/s, 155m/s
10om/s 149m/s, 170m/
e e/ Angles:
m/s, m/s i

EDAG Group  Ersteller: Jan Bohlen Version: 5. CTS Dummy.Crashtest.Conference

© 2024 EDAG Group. All rights reserved.

23



BIRDSTRIKE SIMULATION MODEL B
LEVEL 2 VALIDATION =iEDAG

Impact studies on Rigid and compliant targets incl§ding the first simulation model of the biofidelc bird
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BIRDSTRIKE SIMULATION MODEL
LEVEL 2 VALIDATION

=JEDAG

A numerical model for
bird strike of aluminium foam-based sandwich panels

A numerical model for
bird strike of aluminium foam-based sandwich panels

- 9%
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BIRDSTRIKE SIMULATION MODEL
LEVEL 2 VALIDATION
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BIRDSTRIKE SIMULATION MODEL
LEVEL 3 VALIDATION AND FORECAST
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BIRDSTRIKE SIMULATION MODEL _
LEVEL 3 VALIDATION AND FORECAST —=JEDAG
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BIRDSTRIKE SIMULATION MODEL _
LEVEL 3 VALIDATION AND FORECAST —=JEDAG
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BIRDSTRIKE SIMULATION MODEL B
VALIDATION =EDAG
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BIRDSTRIKE SIMULATION MODEL _
ALPHA® BIRDSTRIKE-SURROGATE (GOOSE) —=JEDAG

Alpha® Birdstrike-Surrogate (Goose
3,6kg

Based on CT-Scan of a prepared Goose

Inner soft organs

Skeleton structure (slightly simplified)

Outer muscular tissue
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BIRDSTRIKE SIMULATION MODEL _
ALPHA® BIRDSTRIKE-SURROGATE (GOOSE) —=JEDAG
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BIRDSTRIKE SIMULATION MODEL _
ALPHA® BIRDSTRIKE-SURROGATE (GOOSE) —=JEDAG

;:EDAG EDAG Group  Ersteller: Jan Bohlen Version: 5. CTS Dummy.Crashtest.Conference © 2024 EDAG Group. All rights reserved. 33



BIRDSTRIKE SIMULATION MODEL _
ALPHA® BIRDSTRIKE-SURROGATE (GOOSE) —=JEDAG
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