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Introduction and Overview

= The placement: Cranfield University
= Introduction to the project
= The printer

= Work process

= Results

= Future work
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Introduction to the project

dStl The Science Inside

Aims

= Develop an additive manufacturing

technigue for 3D printing energetic
material

= Design a 3D printed device that can
penetrate through 10mm steel (shell)

= And eliminate the liquid payload within
the munition

= Decide on a suitable composition for
the energetic device

Steel
target

Payload
(water /
simulant)

Printed
pyrotechnic

1 Ed




T h e P I’I nte I’ ‘ Slr’?g;l; The Science Inside

Substrate
(powder)
nozzle

l I'

. R \ e w
‘ w Binder
Binder valve & i reservoir

nozzle

4
OFFICIAL

Substrate
print bed




WOI’k prOCeSS ers: dStl The Science Inside

Start with the brief:

* Burn through the target casing (without
detonation)

* Print a device that works (burns)

« Finalise later
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make gcode




WOI’k pI’OCESS mivers dStl The Science Inside

We use CAD software (FreeCAD) to:
» Created new design ideas
« Make exact designs on request
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WOI’k pI’OCESS niversi dStl The Science Inside

Slicing (Slic3r):

* turning your design into printable layers
Gcode (Slic3r, NotePad++):

« Turning layers into printer language
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WOI’k pI’OCESS mivers dStl The Science Inside

Slicing (Slic3r):

* turning your design into printable layers
Gcode (Slic3r, NotePad++):

« Turning layers into printer language
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WOI’k pI’OCeSS ers: dStl The Science Inside

CAD design

Slice &
make gcode




WOI’k pI’OCESS ers: dStl The Science Inside
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WOI’k pI’OCESS Griversry dStl The Science Inside
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Larger scale

dStl The Science Inside
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Printing Statistics

Estimated Printing Time:
Layer Count:

Total Lines:

Filament needed

Visualization
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Printing:

Multiple prints in one go

Light thermite and dark thermite

Device

Large rod-like structure
Set up like a firework



Flnal Set'up dStl The Science Inside
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The Science Inside

Pros: Cons:
 Ignition successful « Confinement issues affected burn rate
« Mechanism worked « Breach unsuccessful

» Failed propagation
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FUtU I’e WOI’k ers: dStl The Science Inside

Sheath

Future work:

= Funding has continued but | am no
longer on the project

= Target confinement issues

= Look at potential new designs (right)
= Assess propagation issues

= Collect more data

Sheath

Sheath

— Pressure
— Temperature

. . e charge (T), Main charge (C), Interfacial zone (F), Sheath
- Water VapOI'IsatIOI’l Surround, Plastic containment sheath (P), and Spring.
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d Stl The Science Inside
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https://github.com/dstl
https://github.com/dstl
https://twitter.com/dstlmod
https://twitter.com/dstlmod
https://www.linkedin.com/company/dstl/
https://www.linkedin.com/company/dstl/
https://www.gov.uk/government/organisations/defence-science-and-technology-laboratory
https://www.gov.uk/government/organisations/defence-science-and-technology-laboratory
https://www.instagram.com/dstlmod
https://www.instagram.com/dstlmod
https://www.facebook.com/dstlmod/
https://www.facebook.com/dstlmod/
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