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N\ ﬁqﬁ(t’c@ Introduction

AARDEC has developed a new compaction

press process pressing high explosive charges
into long projectiles.

Ram

Forming Punch APressed compositions have shpwn better
performance than cast compositions for some
of these projectiles, however there is no

Loading Sleeve reliable manufacturing base for them.

Arhis presentation seeks to introduce this
process to industry.
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N\ ﬁﬁfb‘@ Problem and Prior Solution

A When attempting to compact powder into long shapes, friction forces
along the wall of the container cause insufficient consolidation pressure.
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Efficient Consolidation
(gray regions)

Low Pressure Region
If pressed via
previous method,
this area would have
very low density.

A Efficient consolidation may only be achieved
if the punch diameter is equal to or greater than
the length of container (length/diameter L/D less
than 1).

A ARDEC is attempting to load items with L/D
ratios over 3.

A Conventional press techniques require that
powder be poured and pressed incrementally.
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US ARMY

@ RDECOM Problem & Prior Solution (cont.)
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@ RDEG@ Problems with Prior Solutions

Multi-Increment Process Disadvantages:

A
A

A

Successive layers may not bond together.

If the punch diameter is smaller than the
container walls, stress concentrations at
the punch corner may form cracks upon
retraction.

The traditional process employs the
following solutions at the expense of
cost and schedule.

Punch designs may be optimized for inter-
layer bonding; this requires the punch to be
re-tooled before the final increment.

Longer pressure dwell times.
More press increments.

The pressed Warhead shown here was pressed incrementally. Density gradients and cracks
have formed at the boundary of each increment.
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N\ ﬁﬁfﬂ@ Description of Process

A Isostatic pressing allows for novel shapes, such as a long bare pre-form. Isostatic press technology
IS now mature enough for use in a high-rate production environment.

A Older presses required a bag to be submerged in hydraulic fluid within a pressure vessel. Now, most
of the oil volume is replaced with a low durometer (Shore A 65) polyurethane mold.

A The interior walls of the pressure vessel (not shown) are an oil-filled bladder which applies force
without exposing the mold to oil. This simplifies loading/extraction and allows for easy automation.
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RDEC @ Description of Process

Step 1:

Press pre-form under
controlled pressure,
temperature, vacuum
level, and dwell time.

Step 2:

Load PFB into a case.
In addition to the
parameters in step one,
ram position is also
controlled.
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