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• We are in an era of unprecedented change with 
regards to technological advances

• We will need to take advantage of these to meet the 
aims of important issues for the UK such as:
– Sovereign capability
– Security of supply
– SQEP sustainment

• However, we need to learn lessons from our past and 
ensure that the field of energetics analysis keeps 
pace
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Introduction

https://www.gov.uk/government/news/defence-secretary-
sets-out-ambitious-defence-prosperity-programme--2
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Some lessons - #1 scientists need to learn how to communicate
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Some lessons - #2 we need to take ideas from other industries and rapidly employ them in 
the UK energetics industry

Reproduced with the permission of Stephen Hilton



COMMERCIAL IN CONFIDENCE

COMMERCIAL IN CONFIDENCE5

Some lessons - #3 we have to find a way of working smartly and collaboratively
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Test Comment

Abel heat test Use should be limited to nitrate ester manufacture only

Density Unlikely to change with ageing

Dutch Test (110°C) Stability check test

Bergmann-Junk Test (132°C) Stability check test

Vacuum stability Important to determine likelihood of material to gas but small scale 
STANAG test may not be representative of gassing in a large scale 
solid rocket motor. Need to be able to determine the concentration of 
gases

Quantification of compounds by gravimetric methods Some compounds are unlikely to change with ageing. Others may 
change but should look to quantify by more modern methods or 
understand what is actually changing e.g. molecular mass of 
nitrocellulose
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Some lessons - #4 some tests performed at manufacture are inadequate for life prediction 
purposes
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• Monday 15:20 – 16:00. Improved methodology for life assurance of guided missiles from a prime perspective, 
Gaynor Olliver, MBDA

• Tuesday 11:35 – 12:05. Agile qualification of future minimum-smoke rocket propellants, Phil Gill, Roxel
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Some lessons - #5 we should be performing targeted testing – failure modes and 
mechanisms

Fulmination 2022 Presentation | April 2022 | © QinetiQ 2022



COMMERCIAL IN CONFIDENCE

COMMERCIAL IN CONFIDENCE

• Understanding behaviour of materials under actual conditions
– E.g. ignition, small scale tests not representative, understand actual hazard and risk, operation under extreme 

environmental conditions, to quantify failure modes and mechanisms

• Provide more accurate predictions of life of asset which can then be validated through in-service data

• Take advantage of technological advancements such as increase in instrumentation ability
– Ensure that the right tests are instrumented correctly to give the right information at both the system and sub system level

• To enable the increased use of predictive and descriptive modelling
– To reduce test and evaluation costs and risk both safety and project related

• Investment in better raw material characterisation may reduce issues in the expensive products they go into
– We do not want to find out there is something wrong with our RDX when we trial our missile
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There are many reasons why new tests need to be developed
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• To predict the life time of an energetic material, there are four factors 
which need to be known1:

1. The key ageing mechanisms.

2. The rate expression and so the temperature dependence for these ageing 
mechanisms from kinetic measurements.

3. The service environment of the asset across storage, deployment and operational 
use.

4. The design limits of the energetic component.

1 A. Rix, "WSTC0503 Health Usage Monitoring Systems - Strategy for Lifing Algorithms for Complex Munitions," 
QinetiQ/19/03516/4.0, UK, 2021.
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Modelling – another challenge for the UK energetics industry
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How do we get new or improved tests into service and is this agile enough for the modern 
era?

Fulmination 2022 Presentation | April 2022 | © QinetiQ 2022



COMMERCIAL IN CONFIDENCE

COMMERCIAL IN CONFIDENCE11

Round robins and collaborative working
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The importance of good analysis – capture all of the information, in the right way

R. Doherty, "Making sense of sensitivity data," in 21st NTREM 
conference, Pardubice, Czech Republic, 2018. 
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The importance of good analysis – report your variables and know that they will affect the 
results
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• AOP-48 stabiliser analysis usually performed using 
high performance liquid chromatography (HPLC)
– Eluent, column, column temperature, flow rate and 

wavelength can all be varied which will affect results

• Are standards being used for quantification?

• Limits of detection should be determined

• Standard deviation of results should be reported 

• Accuracy of reported results
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The importance of good analysis – know when the result is ‘wrong’ / ‘different’ and either 
resolve or report limitations

Component expected % Result test house A Result test house B

90% ± 0.5% 50% ± 2% 105 % ± 0.001%
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The importance of good analysis – know when the standard is appropriate for your material 
and what you can do to achieve meaningful data
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The importance of good analysis – know what your customer needs and provide it
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Final remarks
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Early careers day 2016

• Should we be standardising analytical methods 
across all test houses?

• How do we ensure only the best test methods are 
applied and new techniques get accepted and 
routinely into a more agile manner? 

• How do we ensure those with less experience build 
expertise quickly and don’t make the same 
mistakes as others?
– caveat: mistakes are a very good way to learn

• How do we attract and retain SQEP?

• What can we learn from our overseas partners?

• How can we work together more collaboratively for 
the benefit of the UK energetics industry?

https://www.etcmd.com/
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• BAE Systems 
– Claire Rees-Pedlar, Mark Penny and Matt Didsbury

• MBDA
– Gaynor Olliver

• Roxel 
– Phil Gill

18

Acknowledgements

Fulmination 2022 Presentation | April 2022 | © QinetiQ 2022



19 Fulmination 2022 Presentation | April 2022 | © QinetiQ 2022


