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} CAEPE / general information

CAEPE IS PART OF FRENCH MOD/DGA

CENTRE OF EXCELLENCE FOR GROUND TESTING
AND EXPERTISE ON MISSILES

PROPULSION (GROUND - ALTITUDE SIMULATION)
COMPUTATION & ANALYSIS
TEST ENGINEERING

SAFETY TESTS & EXPERTISE
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) CAEPE / location
DASSAULT AVIATION

SAFRAN/SPS

PETRUS

YQUEM

CHEVAL BLANC

MARGAUX EADS/ST
DGA
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D CAEPE & IM: Background

COMMISSIONNING OF THE PACDG A/C IN THE 90s

CAEPE DESIGNATED AS IM (MURAT) EXPERT IN THE
FRENCH MOD

QUALIFICATION OF ALL AMMUNITION & MISSILES
IN SERVICE ON THE A/C

NEW IM SOLUTION EVALUATION
PROPULSION & WARHEADS
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} Safety tests

STANDARD SAFETY TESTS
Transport and storage
Safety and Suitability for Service

SPECIFIC SAFETY TESTS
Taylored for the nuclear A/C gualification
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MINISTERE DE LA DEFENSE

} Safety areas

3 safety zones

Free from any obstacles over 200m x 200m
Protected (undeground) instrumentation

Up to 135 measurements available

Capability to test munitions in hazard division 1.1
and 1.2 weighing up to several tons and munitions
In hazard division 1.3 up to 30 tons
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} Safety areas
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}Standard Safety Tests

DROP TEST

SLOW HEATING
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} Standard Safety Tests (2)
SHAPED CHARGE JET

SYMPATHETIC REACTION
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}Standard Safety Tests (3)

LIQUID FUEL FIRE
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}Standard Safety Tests (4)

FRAGMENT IMPACT
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}Standard Safety Tests (5)

BULLET IMPACT
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}Specmc safety tests TORCHING

KINDLING IN CONTAINER

PROPELLANT FIRE
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} Computation & Analysis

ANSYS DYNA FDS
STRUCTURES dynamic THERMIC (FIRE)
FLUENT PIBAL/PROPSOL MATLAB
CFD PERFORMANCES Signal processing
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Example of an IM solution validated
by tests

)

TEST ARTICLE
SRM (composite solid propellant)
Lenght = 2,0 m - Diameter = 227 mm
Weight of propellant =100 kg

2 SLOW COOK-OFF TESTS PERFORMED (STANAG 4382)
Basic configuration

IM configuration: slotted structure & modified igniter
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} Test Layout

INSTRUMENTION
Case temperature : 4
Aerial pressure : 3 @10m & 3 @ 15m
Datation devices (wires) : 3 + 1 in nozzle
Video cameras : 3
Microphone
Fragments cartography

TEST SET UP
4 vertical cases
Heating rate: 3.3°Per Hour
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} Test Results

IM CONFIGURATION

Reaction Temperature: 137°C

Motor casing torn along the slot, nozzle broken down in
several pieces recovered close to the test article

Igniter recovered, flakes had functioned but initiator was
Intact.

Complete combustion of propellant

Aerial pressure > 50mbars @ 15m

Type lll Reaction
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} Test Results (2)

BASIC CONFIGURATION

Reaction Temperature: 192°C

Test article and test tooling utterly destroyed. No
significant parts found in the test area (100m radius)

Some nozzle parts recovered within a 150 m radius area
Complete combustion of propellant

Aerial pressure > 50mbars @ 15m

Type | Reaction
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