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Deterrent diffuses during ageing
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« EEC REACH regulation

= Need of new combustion moderator
= Investigation of the ballistic stability of two new deterrents (A and B)

» Importance of the temperature sensitivity at the
firing temperature

— First screening of the temperature sensitivity
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» Ageing of propellants containing deterrent A or B

80°C

Ageing [ 1.8 (3.0 |4.1(7.1]|9.0 |10.8 |13.0|18.0|25.0|39.0|49.0|56.0
(day)

71°C
Ageing |12.6 [30.0 |37.0 [48.0 [625 |70.0 |98.0 |126.0 |154.0
(day)

* Measurement of the deterrent concentration profile (IR microscopy)

« Measurement of the combustion rate of the different aged propellants
(closed vessel tests)
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¢ Measurement of the combustion rate by closed vessel tests at -40°C, 25°C
and 71°C of the unaged and some selected aged propellants

e Ballistic firing at -54°C, 21°C and 71°C of unaged propellants and
propellants aged 30 days at 71°C.
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Infra-red microscopy (ageing at 80°C)
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Same type of diffusion for propellant A and B
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Infra-red microscopy (ageing at 80°C)
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Closed vessel test
. Gaseous ignition (1CH,-1.40,)

= permit to observe the combustion of the deterred part
and of the centre part
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Closed vessel test (ageing at 80°C)
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* Arrhenius equation: the combustion rate increases with the
temperature

« Different factors can influence the temperature sensitivity:

v At low temperature, depending on the nitrocellulose propellant
structure, propellant can break more or less easily inducing a change
in the combustion surface

v At high temperature, propellant grain can agglomerate inducing a
change in the combustion surface

v These factors are not only related to intrinsic properties of the

propellant, they depend also on other parameters like ignition
system, cartridge size, ...
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Closed vessel test
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The temperature sensitivity is lower for propellant B
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Closed vessel test

Deterrent A- Ageing @ 80°C
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Closed vessel test
Deterrent B- Ageing @ 80°C
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Ballistic firing

Pressure measurement
at the case mouth
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Conclusion

» Deterrents A and B show a similar diffusion process during ageing than DBP

» The temperature sensitivity test enable to exhibit the difference in sensitivity
of both tested propellants

» Ageing influences the temperature sensitivity especially at low temperature

Future work

« Investigation of the influence of the ignition system on the temperature
sensitivity

- Ballistic firing at different ageing times
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