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Table 1  The orthogonal factor level table

factor
level A, inlet B feed rate C: spray gas D: mass
temperature/°C /mL - min™' flow rate/L - h™' fraction/%
1 50 1.5 246 0.5
2 70 4.5 357 1
3 90 7.5 473 1.5

®2 IELERITER

Table 2 The orthogonal experimental program

experiment number A B C D
1# 50 1.5 246 0.5
2% 50 4.5 357 1
3# 50 7.5 473 1.5
4% 70 1.5 357 1.5
5# 70 4.5 473 0.5
6" 70 7.5 246 1
7* 90 1.5 473 1
8" 90 4.5 246 1.5
9* 90 7.5 357 0.5

7#
B 1 AFEZEGTERE HMX [ SEM &
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Table 3 Quantization of quantitative evaluation for morphol-

ogy of HMX micro powder

quantitative  scoring index mass of index
indicator criteria factor factor(g;)
excellent 5 spherical degree 0.3

good 4 particle surface condition 0.2

average 3 particle size condition 0.3

Svi)(jrst f particle size uniformity 0.2

[
5.00um

Fig.1 SEM photos of spherical HMX samples obtained under the different conditions
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Table 4 Scores of test and range analysis for different factors

. spherical particle Rartlcle p.artlcle
experiment surface size size
degree - . ) .. total score

number (g.=0.3) condition  condition uniformity

8=52) (g.20.2) (g=0.3) (g=0.2)
1 3 3 1 3 2.4
2" 3 3 3 3 3
3" 3 3 5 3 3.6
4* 5 5 4 4 4.5
5* 4 4 5 4 4.3
6* 4 4 2 1 2.8
7" 4 5 5 4 4.5
8" 4 4 2 2 3
9* 3 3 3 3 3
I 9 11.4 8.2 9.7
I 11.6 10.3 10.5 10.3
I 10.5 9.4 12.4 1.1
R; 0.87 0.67 1.4 0.47
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b. HMX obtained under the optimal experimental conditions
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Fig.2 Morphology of different HMX samples
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Fig. 3 Particle size distribution curves of HMX obtained under

the optimal experimental conditions
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Fig.4 X-ray diffraction patterns of raw HMX and the HMX

obtained under the optimal experimental conditions
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Table 5 Mechanical sensitivities of raw HMX and the HMX

obtained under the optimal experimental conditions

sample Hso /cm friction sensitivity /%
raw HMX 18.46 100
optimal HMX 46.67 29

5 & i

(1) R HIIE 28 52 3 2 Ak 7 W 55 1 8 1 45 3k
HMX [ L2550 e A F A B E D 70 °C,
Blgi# 1.5 mL - min™' B SRR HE 473 L h' &
HOH1.5%,

(2) X LS 4544 F i s HMX 4T T R AE , 45
SR TR T2 500 T il 4 19 HMX JBURL 1 b R
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Orthogonal Experiments of the Spray Drying Process for Spherical HMX Micro Powder Preparation

LI Xiao-dong', WANG lJiang’, Jl Wei' , WANG Jing-yu', AN Chong-wei'
(1. School of Chemical Engineering and Environment, North University of China, Taiyuan 030051, China; 2. Hubei SanJiang Space Wan Feng Technology
Development Co. , Ltd, Xiaogan 432100, China)

Abstract. Using acetone as solvent, the process conditions of preparing the spherical HMX by spray drying method were optimized
by the orthogonal test L,(3*) ,and the spherical HMX obtained under the optimal condition was characterized by scanning electron
microscope (SEM). The morphology of the obtained HMX was quantitatively analyzed by the scoring method. Results show that
the optimal preparation conditions of the spherical HMX are inlet temperature of 70 °C, feed rate of 1.5 mL - min™', spraying gas
flow rate of 473 L - h™', mass fraction of 1.5% . The median particle size of the spherical HMX obtained under optimal experimen-
tal conditions is 997.56nm and the crystalline form is the g type. Compared with raw HMX, the characteristic drop height of im-
pact sensitivity for spherical HMX is increased by 28.21 cm.

Key words: spray drying; orthogonal experiment; spherical HMX; impact sensitivity
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