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Table 1 Results of contact angle and surface energy for samples

contact angle/(°) surface energy y/ mN - m ™'
dample

Glycerol  H,O y e ¥°
1-AP 82.98 89.93 200.26 2.31 198.02
2-AP 88.38 89.86 197.49 2.24 195.18
3-AP 89.99 91.49 185.08 1.23 183.85
4-AP 86.95 89. 98 182.40 1.07 181.33
5-AP 84.23 89. 78 180.65 0.98 179.67
6-AP 78.40 87.46 177.9 0.84 177.06
1-NC 88.55 86.07 30.79 0.29 35.74
2-NC 76.56 85.76 37.85 0.75 37.13
3-NC 70.92 74.81 50.62 0.84 49.87
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Table 2 Interface energies between NC and AP mN - m™!
sample 1-AP 2-AP 3-AP 4-AP 5-AP 6-AP
1-NC 53.83 55.34 56.30 57.51 64.79 66.47
2-NC 52.02 53.46 54.38 55.51 62.44 64.08
3-NC 46.72 48.08 48.94 50.01 56.58 58.13
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Table 3 Adhesion energies between NC and AP mN - m

-1

sample  1-AP 2-AP 3-AP 4-AP 5-AP 6-AP

1-NC 160.08 161.33 162.12 163.08 168.65 169.89
2-NC 163.75 165.07 165.89 166.93 172.85 174.13
3-NC 173.88 175.29 176.16 177.25 183.54 184.90
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Table 4 Effects of particle sizes of AP and kinds of NC on

mechanical properties of propellant

AP +20 °C +50 °C

propellant.  NC

dso /um o, /MPa o, /MPa
1 3-NC 335 1.216 0.196
2 3-NC 214 1.246 0.200
3 3-NC 127 1.392 0.296
4 3-NC 8.8 1.849 0.347
5 3-NC 4.2 2.214 0.353
6 2-NC 335 1.119 0.161
7 1-NC 335 1.083 0.149
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Table 5 Trend of y with the change of particle size for AP

sample particle size adhesion energy interface energy

dsy /pm /mN - m™! /mN - m™
2-AP 4.2 175.29 48.08 3.65
3-AP 8.8 176.16 48.94 3.60
4-AP 127 177.25 50.01 3.54
5-AP 214 183.54 56.58 3.24
6-AP 335 184.9 58.13 3.18

Note: y is the ratio of adhesion energy to interface energy.

(1) AP FRLBE /N, NC & & = 8IL, e
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Surface and Interface Properties of Composite Modified Double-base Propellant Containing Ammonia

Perchorate and Aluminum

WANG Han, FAN Xue-zhong, ZHOU Wen-jing, LIU Xiao-gang, WEI Hong-jian, LI Ji-zhen

(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The surface properties of AP with various particle sizes and nitrocellulose (NC) with various content of nitrogen, and the
interface properties between NC and AP were studied by using the dynamic contact angle and interface tension technique. And the
effects of the surface and interface properties on mechanical properties of Composite Modified Double-base Propellant Containing
AP and Aluminium were also investigated. It was shown that the surface energy of AP increases with the increase in its particle
size, while the surface energy of NC increases with the increasing nitrogen content of NC. At the same time, the particle size of
AP plays a key role on the interface energy and adhesion energy between NC and AP, and the interface energy and adhesion
energy decrease with decreasing particle size of AP. But the effect of interface energy decreasing on mechanical properties of the
propellants is higher than that of adhesion energy, and the higher tensile strength of propellant is obtained when particle size of AP
decreases. In addition, as the nitrogen content of NC decrease, the interface energy between NC and AP decrease and correspond-
ing adhesion energy increase. The high tensile strength of corresponding propellant is also obtained herein.

Key words: physical chemistry, modified double-base propellant, surface and interface properties, nitrocellulose, ammonia perchorate
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