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Fig. 1 Schematic diagram of structure for modular charge

(unit:mm)
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Table 1

the ignition temperature at a heating rate of 10 K-min~

The relationship between the number of mesh and
1

number of mesh ignition temperature / K

51340.0 452.6

73416.0 455.7

100598.0 455.7
A A AL www.energetic—materials.org.cn
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Fig.2 Temporal and spatial distribution cloud pictures of temperature for modular charge at different heating rates
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Table 2 The kinetic parameters of two kinds of materials
E/k)-mol™ Q/k)-kg™
5.754x 10"  163.8 928.0

7.917x 10" 1205

[13-14]

material Als!

combustible cartridge

nitrocellulose 1856.0

®3 AR R TES R
Table 3 Physical property parameters of two kinds of

materials' ">’

material pl/kg-m™ A /W-cm™-K" ¢/)-kg-K!
combustible cartridge 1100.0 14.0 1534.0
nitrocellulose 1600.0 14.2 1131.0
cardboard 1250.0 14.0 1880.0
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Fig.4 Relation between the cook-off response time of modu-
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Numerical Prediction of Fast Cook-off Characteristics for Modular Charges

LIV Jing, YU Yong-gang
(School of Energy and Power Engineering ; Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: To investigate the thermal safety of modular charge, based on the chemical reaction mechanism of combustible car-
tridge material and single-base propellant, a two-dimensional unsteady state cook-off model of modular charge was established.
The fast cook-off response characteristics of modular charge were analyzed at the external heating rates of 1-10 K-min™". The re-
sults show that the initial ignition position of modular charges is all in single-base propellant on the left and right sides near the in-
ner wall surface of combustible cartridge material, and the ignition zones are two circular response zones. With increasing the
heating rate, the circular response zone will move from the inside of single-base propellant to the inner wall of combustible car-
tridge material, but the change in external heating rates has little effect on the ignition position of modular charge. At the heating
rates of 1, 6 K-min™ and 10 K- min™", the temperatures occurring the cook-off response of single-base propellant are 458.2,
453.9 K and 455.7 K, respectively, which are basically consistent with the ignition temperatures (443-463 K) measured by ex-
periments. The change in external heating rate has little effect on the ignition temperature occurring the cook-off response of mod-
ular charge, but the ignition time occurring the cook-off response of modular charge reveals an exponential decay with increas-
ing the heating rate.

Key words: modular charge;fast cook-off; numerical simulation
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