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E HEEQ",E) Overview

Ultrasound is being used in the following applications at ARDEC
o Melt Cast Analyzer

* Press Analyzer

* Primer Press Analyzer

Ultrasound Technology has proven to be highly viable for
characterization

« Extensive amount of information available

« Can be obtained Real Time

 Low Energy, safe for operators and explosives
e Easily pass through metal
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RDECOM D jitrasound Melt Cast Analyzer

* Non-intrusive Sound
- No damage to item Movable
- Fast measurement Receifving
, T
+ Sense material changes siatonel
- Polymerization —
. ovable
) D?ns”y . Sending
- Mix composition Transducer
- Temperature Phase
* Low energy for monitoring Bﬁ':‘;gg‘:y
energetics (< 0.1 Watt)
* On-line process sensors provide Cartridge
continuous measurement b e
+ Sense large areas with multiple mold

or movable transducers
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RDECOM ) jitrasound Melt Cast Analyzer
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Signal Amplitudes
decrease rapidly as
solidification completes

eUltrasound can use attenuation to
detect time of solidification throughout
the munition.

eUltrasound can also be used to detect
settling

WARFIGHTER FOCUSED.



RDECOM

Results from Initial Tests of
Equipment
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Analyzer

Ultrasound technology
will be added to Large
Press

Wil detect voids and
defects

Will also be able to
provide characterization
such as mechanical
properties

Ultrasound Large Press

Compaction
l/ Force

Press
Ram

Press
Die
Ultrasonic

Waves Ultrasonic
A/

Sensor (7)

Defect in Powder

Pressed
Powder

Sensor
Signal Cable I
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Hﬂfﬂq@ Velocity tracks density for

PAX-2A billets

Fitted line shows
linear relation of

Velocity increases
with density increase
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RDECOM

detection

Press contaminant

Pure PAX-2A versus PAX-2A with 15% brass powder mixed in at top of billet
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Results:

1. The two pressings
are consistent except
for sensor locations
where brass is
concentrated

2. The significant
change in velocity
may provide sensitive
indications of
contaminants or
explosive material
variations

WARFIGHTER FOCUSED.



rpoFcom ) Compaction in two different SN
) explosives %%
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ﬂﬂfm’_@ Press Output Screen

Velmlw - e
Flerarne Turn Chiarrele on and off ETEP AHD . .
RETURM Barium Nitrate
! Oy Documentsi\Frajects\ExplosvesPress- 11 Testngy, } =
PBARDEC 02 091Press 030212102430 O &7 compacts quickly as

seen for 1” press
Strong signal on all 7 '
channels around die

[ ] [l 1 1 [}
3000 4000 5100 5000 J020 5000
[ross Tim2 (5ec)

Velocity is noise until
good signal amplitude

Tim e {uSec) =
etz [
Chanmel 0 0 Chamed = |
Chanrel 1 () Chatng s et [
Channel 2 _) Channgd & ) Bt & m ]_OCI).O ZOIO.O C-IOID.O 405.0 SCIEIJI.O EO(IZJ.D ?CIID.O EIC'IJ.O
chanrel 3 (0 Channet T @ el Press Time (sec]

10
WARFIGHTER FOCUSED.



RDFEHM) Results from Last Pax 2a
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mlfcanD Ultrasound Primer Press

Analyzer

e Detonator project at ARDEC have some
problems with inconsistency and quality
INn product

» Consistency and Quality can be
iImproved with use of Ultrasound
Equipment

 Major challenge is design of equipment
which can fit small sizes
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roecom )) Ultrasound Primer Press

—  Analyzer

Two radial
ultrasonic
sensors (C,D)
for two-level
sensing through
detonator

Yellow
arrows show
path of
ultrasound

Detonator
cup

Axial
ultrasonic
sensors for
sensing
along axis of
detonator

-

13
WARFIGHTER FOCUSED.



RBRDFECOM Ultrasound Primer Press

Analyzer

eInitial feasibility study is good

*Time of Flight and Amplitude
can be detected through
detonator

N
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Primer Press Set Up and Output
Screen
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Press force for NOL pressing

Ultrasonic amplitude for NOL pressing

Travel Time (uSec)
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Ultrasonic travel-time for NOL pressing
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RDECOM D Other Areas of Interest %
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>

Proven that Ultrasound Applications exist in the following
* Viscosity Detection

« Water Content Analyzer

« Advanced Characterization of Aging

* Acoustic Sensing of Combat Threats

« Detection of Closed Cracks in Explosives

Ultrasound at ARDEC is currently pursuing 3 main efforts:
e Ultrasound Large Press Analyzer

o Ultrasound Melt Cast Analyzer

e Ultrasound Primer Press Analyzer
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