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(x=2.5%, 5.0%, 7.5%) samples
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Table 2

PFPE-functionalized micro/nano aluminum in CL-20

Laser ignition combustion process of pAl_5@xPFPE

Burning  rate  calculation  results  of

burning time burning rate

No. samples / ms Jcmes
1 nAl_150 283 7.067
2 nAl_150@2.5%PFPE 254 7.874
3 nAl_150@5.0%PFPE 233 8.584
4 nAl_150@7.5%PFPE 218 9.174
5 RAI_T 294 6.803
6 RAl_1@2.5%PFPE 268 7.463
7 RAl_1@5.0%PFPE 243 8.230
8 RAl_1@7.5%PFPE 231 8.658
9 RALS 698 2.865

10 RAl_5@2.5%PFPE 523 3.824

11 RAl_5@5.0%PFPE 422 4.739

12 RAl_5@7.5%PFPE 386 5.181
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Table 3

tion velocity of CL-20 based aluminized explosives

Measured detonation velocity and relative detona-

theoretical measured relative
samples detonation detonation detonation
velocity / m-s™"  velocity /m-s™"  velocity / %
JWL-1 8400 8081 96.2
JWL-2 8384 8107 96.7
JWL-3 8368 8125 97.1
JWL-4 8353 8061 96.5

I TR TIC , v % 5 1B 1) A R S BE L 32 BB i B IK T
B Al C B 1 0 1 ) DS R v 1 A ol 5 A o A
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Table 4 Measured detonation heat and energy release effi-

ciency of CL-20 based aluminized explosives

theoretical ~ measured  energy

fuel
release

samples detonation  detonation

4 71 . composition
heat/kJ-kg™" heat/kJ-kg™" efficiency/%

JWL-1 9417.8 7986.3 84.8 pAl_1

JWL-2  9404.1 8021.6 85.3 pAl_1@2.5%PFPE

JWL-3  9349.3 8049.8 86.1 pAl_1@5.0%PFPE

JWL-4  9303.4 8028.8 86.3 pAl_1@7.5%PFPE
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Reaction Characteristics of Perfluoropolyether-Functionalized Micro/Nano Aluminum in
Hexanitrohexaazaisowurtzitane

WU Cheng-cheng', SUN Sen', LI Shi-wei*, GUO Xue-yong'

(1. State Key Laboratory of Explosion Science and Technology s Beijing Institute of Technology , Beijing 100081, China; 2. Liaoning Qingyang Special
Chemical Corporation, Liaoyang 111000, China)

Abstract: In order to investigate the reaction characteristics of oxidizer-fuel composite materials with different particle sizes in
constant-volume combustion, laser ignition and detonation environment of high energy explosive hexanitrohexaazaisowurtzitane
(CL-20) , three particle sizes of perfluoropolyether-functionalized micro/nano aluminum (nAl_150@xPFPE, wAl_1@xPFPE and
pAI_5@xPFPE, where x=2.5%, 5.0%, 7.5%) was constructed by particle suspension method, and CL-20 based aluminized ex-
plosive was prepared by kneading granulation method. The pressure-time curve, laser-induced ignition process, energy release
rate and efficiency of samples in CL-20 were studied by means of closed constant-volume explosive device, laser ignition, deto-
nation velocity and detonation heat test equipment, respectively. The results showed that with the increase of PFPE mass frac-
tion, the peak pressure and pressurization rate of nAl_150@xPFPE samples and pAl_T@xPFPE samples increased gradually,
while the peak pressure of pAl_1@7.5%PFPE sample reached 4138.4 kPa and its pressurization rate reached 0.216 MPa-ms™".
However, when the PFPE mass fraction exceeded 5.0%, the pressurization rate seemed to slow down. At the same time, with
the increase of PFPE mass fraction, the burning rate of PFPE-functionalized micro/nano aluminum in CL-20 increased gradually.
When x=7.5%, the burning rate of all the three samples with different particle sizes in CL-20 increased by 2.1 cm-s™, 1.8 cm-s™
and 2.3 cm-+s™', respectively. In addition, four kinds of fuel-rich CL-20 based aluminized explosives were designed. Among
them, the measured detonation velocity of JWL-3 explosive (62% CL-20/32% pAl_1@5.0%PFPE/6% binder) was 8125 m-s™',
the measured detonation heat was 8049.8 kJ-kg™', and the energy release efficiency reached 86.10% (measured by detonation
heat).
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