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Fig.1 Schematic diagram of cook-off test device

block,

4—collecting/recording data device, 5—temperature measure

1—heat 2—reactor, 3—temperature controller,

thermocouple, 6—insulation layer
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Fig.2 Schematic diagram of thermocouple distribution
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Table 1 The time to self-ignition of GATo-3 propellant at dif-

ferent temperature

environment temperature/°C time to self-ignition/s

100 172659
110 48734
115 26505
120 15327
125 8792
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Fig. 3  Relationship between environment temperature and

time to self-ignition
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Table 2 Environment temperature and ignition temperature of

cook-off test C

environment temperature ignition temperature

100 129.6
110 130.4
115 131.2
120 129.7
125 130.6
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Fig.4 Original data of cook-off test
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Fig.5 Curves of change in centre site temperature of GATo-3

propellant changing with time at different temperature
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Table 3
GATo-3 propellant with different aging degree

The time to self-ignition and ignition temperature of

time of content of time to ignition
aging/h stabilizer/% self-ignition/s temperature/°C
0 5.47 15327 29.7
2 4.93 14700 129.1
5 4.31 13980 128.8
15 3.63 11533 130.2
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Fig.6 Curves of centre site temperature of GATo-3 propellant

changing with time at different aging degree
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Cook-off Test of GATo-3 Propellant

CHEN Chen' | LU Gui-e'*, JIANG Jin-yong'’, JIA Hao-nan', QIN Ying-jie', LI Yang’
(1. Ordnance Engineering College, Shijiazhuang 050003, China; 2. Ordnance Technology Research Institute, Shijiazhuang 050003, China; 3. Xi'an Modern
Chemistry Research Institute, Xi'an 710065, China)

Abstract. Cook-off test of GATo-3 propellant with different aging degree was carried out by a self-designed device. The self-igni-
tion temperature and time to self-ignition of GATo-3 propellant under the different experimental conditions were experimentally ob-
tained. The related kinetic parameters of GATo-3 propellant were obtained via calculation and the experimental phenomenon and
law were analyzed. Results show that the self-ignition temperature of GATO-3 propellant is about 130 °C, activation energy is
147.66 k) - mol™ and pre-exponential factor is 2.72x10" s™'. The ignition temperature of the GATo-3 propellant at different envi-
ronmental temperature mostly remains the same, but its time to self-ignition and intensity degree are different. The higher the tem-
perature, the shorter the time to self-ignition and there is the more intense response degree. With increasing the storage time, the
decrease of stabilizer content makes the decomposition rate accelerate, and the time to self-ignition short.

Key words: thermal safety; GATo-3 propellant; cook-off test; thermal decomposition
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