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AWE leading the way

in high-speed imaging techniques
By Paul Sagoo
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AWE plays a crucial role in national defence
by providing and maintaining warheads for
Trident, the UK’s nuclear deterrent. AWE
has been at the forefront of the UK nuclear
deterrence programme for more than 60
years and delivers innovative solutions to
national nuclear security issues.
from its beginning in the early 1950s, aWe
has been a leader in producing high-speed
imaging techniques. high-speed imaging is
vital to understanding the performance,
reliability and characteristics of a nuclear
warhead and this became increasingly
important following the UK’s ratiﬁcation of
the Comprehensive Test Ban Treaty in april
1998, which meant that data could no
longer be collected from nuclear tests.
AWE developed its own
ultra-high speed cameras....
To capture the early stages of a nuclear
burst, aWe developed its own ultra-high
speed cameras and helped in the
development of high-speed cameras with a
number of manufacturers. right up to the
early 21st century, 16mm-ﬁlm cameras
were used – ﬁlming experiments at speeds
of 10,000 frames per second – mainly at
the purpose-built range located at
foulness.
Today, aWe’s scientists, engineers,
metallurgists and hydrodynamicists,
collaborate with other specialists in the
area such as the Institute of Shock Physics
(ISP) at Imperial College london, and rely
on high-speed imaging to enhance our
understanding of the Trident warhead.
Imperial College is one of ﬁve Strategic
alliances that aWe has with UK
universities.

A variety of high-speed cameras are in use
at remote locations...where conventional
explosives trials are conducted.
expanding cylinder experiments, for
example, allow investigations into dynamic
failure and damage mechanisms at the high
strain rates that can occur within different
sheet metals, such as stainless steel.
experiments are conducted on the large
bore gas-gun at the ISP, in which a gas is
used to launch projectiles at velocities in
excess of 1 km/s. high-speed imaging gives
us the capability to record the temporal
history of fracture activation in these
experiments, the results of which support
our ability to predict the behaviour of
fragmenting systems.
a variety of high-speed cameras are in use
at remote locations across the UK where
conventional explosive trials are conducted.
With cameras operating at speeds of up to
1 million frames per second, the demand to
effectively light such events is also crucial
for obtaining useful images.
With the continuing improvements in digital
technology, high-speed imaging techniques
are increasingly being used in other areas
such as Tv and cinema, in particular in
sports broadcasting – examples of which
are formula One, horseracing and the
Olympics. The small team employed at aWe
are true experts in all high-speed imaging
techniques. The company has a dedicated
in-house capability to support the UK
deterrence programme, underpinned by
world-leading science, engineering and
technology.
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example of expanding cylindrical
experiment at the ISP at 310,000 per second.

