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[ ABSTRACT]

by 3D technology by adding ammonium perchlorate ( AP) with different particle sizes and contents as oxidant. Dispersion

In order to improve the combustion performance of photosensitive resin, energetic resin grain was printed

and combustion performance of AP in photosensitive resin were investigated. The results show that AP with a particle size of
5.28 pm has the best dispersibility in photosensitive resin, burning rate of energetic resin grain formed by printing is the
fastest, and its residue rate is the smallest. Compared with the pure resin printed grain, burning rate of the grain increases
by 93.34% , and residue rate reduces by 94.28% . With the increase of mass fraction of AP from 10% to 50% , combus-
tion performance of grain is obviously improved. When mass fraction of AP is 50% , burning rate of energetic resin grain is
the highest and the residue rate is the lowest, which are 1.05 mm/s and 1. 10% , respectively. Differential thermal analysis
results show that peak value of energetic resin grain containing AP with a particle size of 5. 28 wm appears earliest, and the

heat release is the highest.

[ KEYWORDS] ammonium perchlorate; particle size; 3D printing; energetic resin grain; combustion performance
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Fig. 1  Morphology of four AP samples with different particle sizes
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Fig.2 Fitting curves of transmittance and settling time
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Tab.2 Effect of particle size on combustion

performance of energetic resin grain

WAE AP R, PR CFERES Bk
s pm AE/s  (mm-s™h) %

0* 142.63 0.07 19.30
1" 5.28 9.50 1.05 1.10
2" 9.12 11.87 0.84 1.65
3 12.24 15.23 0. 66 2.20

I 2 AT AL, 135 REAR i 25 40 1 °F- 4 R oy
1.05 mm/s, & 2" 25500 1. 25 15 3* 24549 1.59 £% .
0 Z4HE10 15.00 5, L O* 2544 T 14 f5, 1724
HBRBE G MR R N 1.10% , Ho 2" 25 R AR T
33.33% , bt 3" Z5FEFEAIK T 50.00% , tb 07 24 # [ AIK
T 94.30% . ULHAREE AP RLAR RIS, 244 1k
Ko BEAEF R AP RiAE N, LR TH UK, 535
(1R fi X B A, AT bR T B i TR S0 6 1 J
VL0 1 52 7 3 ol R AR i 24 A R S R
UG, A AP RIS B B i A e tEBE , H AP KPR
N IR BE T RERR AT

HY I3 AT 0 1% 55 BE R A 25 R b K I B i, 24
FE R B AL ¥ 5] FLIR R 5T 5 Bl K K 43 27

k1 BHROBMESERIILE

Tab.1 Summary of fitting parameters for each sample
AP Kift/ N w s . s N w
B AR e FREH GERE R hERE MXRR R
7
1" 5.28 y=a, +bx b, =0.102 12 0. 006 87 a, =32.631 82 0.122 00 0.980 21 0.960 81
2# 9.12 y=a, +byx b, =0.223 03 0.013 33 a, =37.645 45 0.236 64 0.984 30 0.968 85
3* 12.24 y=a; +byx b;=0.29030 0.01473 a;=45.90000 0.26150 0.98861 0.977 35
47 100. 00 y=a, +bx b, =0.472 42 0.031 41 a, =61.340 91 0.557 42 0.980 69 0.961 75
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Fig.3 Comparison of combustion outcome of energetic resin grain
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Tab.3 Effects of AP content on combustion

performance of energetic resin grain

AP WREM R PRk CPEMRES RER/
% Hfal/s (mm-s™") %
10 95.83 0.10 17.91
20 20.67 0.49 5.90
30 15.34 0.69 4.68
40 11.89 0.84 3.01
50 9.50 1.05 1.10
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