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HMX suspensions with different HMX solid contents

©/% K/Pa-s" n correlation index
12 25.5 0.842 0.981
15 316.3 0.457 0.982
20 1456.5 0.457 0.993
25 3526.1 0.376 0.999
30 6577.5 0.374 0.957
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Table 2 Standard error fitted by various rheological models

) Herchel- Casson Modified

¢l% Bingham Bulkey model Bingham
5 9.396 36.176 10.168 8.916
7 6.115 41.840 5.321 5.046
10 6.663 42.813 5.858 5.038
15 6.778 44.227 4.184 3.221
20 7.166 44.518 4.423 3.627
25 9.822 44.686 9.252 7.904
30 9.750 46.884 5.099 4.600
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Table 3 Arrhenius parameters for DNAN/HMX suspensions
with different HMX solid contents

@/% AX10%/ mPa-s E./ kJ-mol™ correlation index
0 1.258 25.97 0.996
5 1.239 26.71 0.996

10 1.209 27.74 0.998

15 1.167 30.17 0.989
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Table 4

models for DNAN/HMX suspensions with different HMX par-
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Standard error estimated by various rheological

. Herchel- Modified
dso/pm Bingham Casson )
Bulkey Bingham
6.9 6.663 5.858 42.813 5.038
50.6 11.565 13.704 34.875 10.182
85.6 14.342 16.711 27.804 8.649
132.6 13.833 15.528 34.061 12.038
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Rheological Properties of DNAN/HMX Melt-cast Explosives

MENG Jun-jiong', ZHOU Lin*, JIN Da-yong', CAO Shao-ting', WANG Qin-hui'
(1. Xi"an Modern Chemistry Research Institute, Xi'an 710065, China; 2. State Key Laboratory of Explosion Science and Technology, Beijing Institute of
Technology, Beijing 100081, China)

Abstract: To explore the influence rule of octogen (HMX) solid content, system temperature, HMX particle size, HMX particle
gradation and functional additives etc.on the rheological properties of 2, 4-dinitroanisole (DNAN)/HMX suspensions, the appar-
ent viscosity of DNAN/HMX suspensions under different material state conditions was investigated by a digital viscometer. Re-
sults show that the suspension presents Newtonian fluid characteristics when the solid content is 3%. Apparent viscosity of the
suspension can be described with Ostwald-deWaele model when the HMX solid content is 12%—30%, and the value of non-
Newton index n is decreased from 0.842 to 0.374. The influence of temperture on the apparent viscosity can be described by the
Arrhenius equation when the temperture is in the range of 95-116 °C, and the activation energy E, increases from 25.97 kJ-mol™
to 30.17 kJ-mol™. The apparent viscosity decrases as the particle size increases. When the particle gradation ratio of 999.5 pm
particle size to 132.6 pm is 2: 1, the apparent viscosity reaches the minimum and the solid content is up to 80%. Functional ad-
ditives N-methyl-4-nitroaniline (MNA) and tri(8 chloroethyl) phosphate (CEF) make the apparent viscosity of the suspensions
decrease, while dehydrated sorbitol monostearate polyoxyethylene ether (Tween 60), microcrystalline wax-80 (MV80), cellu-
lose acetate butyrate (CAB), and thermoplastic polyurethane =5720 (TPU 5720) make the the apparent viscosity of the suspen-
sions increase.

Key words: 2,4-dinitroanisole(DNAN) ;rheological property;solid content;particle gradation ; functional additives

CLC number: T)55;064 Doument code: A DOI: 10.11943/CJEM2017374

CHINESE JOURNAL OF ENERGETIC MATERIALS 24

o
Il

oA 2018 % %26 5 %8 M (677-685)





