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This paper describes objective technical results and analysis. Any subjective views or opinions that might be expressed
in the paper do not necessarily represent the views of the U.S. Department of Energy or the United States Government.



DISCUSSION TOPIC
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ANALYSIS OF DOOR SEAL AND
CLAMPING SYSTEM INTEGRITY UNDER
AN EXPLOSIVE DRIVEN IMPULSIVE LOAD

IN THE EXPLOSIVES DESTRUCTION
SYSTEM (EDS) CONTAINMENT VESSEL
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EDS SYSTEM OVERVIEW
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Electrical

EDS is a trailer-mounted chemical munition treatment system with a
rotating explosive containment vessel

Stainless Steel Containment Pan and Decking

Process Control Panel

Vessel Control Panel

Stairs

Munition Loading Area

Hydraulic Nut Pump

Leveling Leg (4 Places)

Stairs

T-014-029, traller ppt
711/02

Reagent Supply
Platform

Containment Vessel

Leak Detector

Stainless Steel
Removable
Railings

Drive Motor and Mount
Assembly

Phase 2 System 

40-foot single drop trailer

11 foot shipping height

8.5 feet wide

55,000 pounds total
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• Cylindrical cup

• Flat door

• 316 stainless steel

• GraylocTM metal gasket

• 4140 steel clamps

• Vessel volume is 620 liters

• Rated for -500 uses at 9
pounds TNT equivalent unitary
charge, centrally located

ASME stamped for Static and Impulsive loadings
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2-Piece clamping

syste m

Clamp

Seal ring

Seal Ring
Lip

Seal ring on vessel

Clamping
Surface

Rib
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INSTRUMENTATION
Strain Gages
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Vessel body

Some strain gage locations:

Clamp exterior Clamp interior
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01b* 
INSTRUMENTATION

Digital Image Correlation (DIC)
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• Pseudo-random speckle pattern provides
for stereo correlation of entire field motion.
• Correlation algorithm provides
displacement, strain, velocity, etc.
• Temporal resolution is a function of frame
rate of cameras (typical: 1/36,000s) — can
be up to 1/500,000s
• Spatial resolution dependent on pixel
resolution of camera and scale of setu
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EXPLOSIVE TEST LOAD
9lbs Composition C-4 (11Ibs TNT
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Orientation 1/1
Rear charge group plane 23.22" frorn aft interior wall

Front charge group plane 23.22" from interior door surface

Rear charge group top dead-center

NM

WEI

m111111

11!

-1."411011
R4

33.22"

23.22"

Individual 1.5 lbs C-4 charges

6 charges in orientation 1/1
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,COUPLED HYDROCODE /
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CLAMP GAP
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1-cjoelEOR/BODY GAP COMPARISON
(feeler gage versus DIC)
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drXipaw DYNAMIC TEST RESULTS
(Strain)
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  0.2ius — begging of bending
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1.2ius — peak bending

1.4ius — bending stops

Hoop strain on clamp interior
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DIC RESULTS
Center point and line cut motion
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DIC EXAMPLE
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-/~ VESSEL BURP MEASUREMENT
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Vessel body

Vessel interior volume
pressurized with helium to
15psi

Secondary O-Ring seal

Annular space
between seals

Vessel door

Primary metal seal
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VESSEL "BURP"
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41* ecent Photonic Doppler Velocime
(PDV) compared to old DIC
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PDV 2019

DIC 2013
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