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[ ABSTRACT]

Morphology and performance of expanded AP were analyzed by scanning electron microscope, particle size analyzer, Fourier

Expanded ammonium perchlorate ( AP) was prepared by using expanding agent under reduced pressure.

infrared spectrometer, surface area meter, differential scanning calorimeter, thermogravimetric analyzer and sensitivity ana-
lyzer, respectively. Results show that expanded AP particles have ravines on the surface and pore structure inside, Ds, =
22.559 pwm. Compared with unexpanded ordinary industrial grade AP, the decomposition temperature at low temperature of
expanded AP increases by 16.0 °C, the decomposition temperature at high temperature increases by 6.7 °C, and the
decomposition heat increases by 322.26 J /g. Specific surface area increases by 92.2% . Hygroscopicity also increases.
The limit impact energy is 10 J,and the impact sensitivity increases. AP/HTPB ( hydroxyl-terminated polybutadiene) and
expanded AP/HTPB composite propellant were prepared, and their burning rate was measured. The burning rate of expanded
AP/HTPB composite propellant increases by 4. 1% .
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Fig.1  Infrared spectrum of raw material

AP and expanded AP
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Tab.2 Particle size of raw material

AP and expanded AP

pwm
Eﬁﬁﬂ Dl() DSO DQO
Ak AP 4.025 22.559 62.538
JEUEL AP 12.189 170.737 519.186
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Fig.2 Scanning electron micrograph of raw

material AP and expanded AP ( x 1 000)
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Tab.3 Specific surface area of raw

AP and expanded AP

FE EREAY (m* - g7")
JERL AP 0.990 4

&4k AP 1.903 7

2.5 WRMERDNE

FEE R RIS N INE IR AP K AE AP 1Y
WEIRAE, AE S F IR 25 °C , AHXH I 60% |, W
JE o WCHS BR UM [7] 5 S (A A ot | B — B B ] Bk
R o i, AR A SR I R

TELEERWNE 4 s, R4 750, 1k AP
TE 48 h WK 0.59% , & TIRR AP, FEEJFEH
JEAL AP RIS S, LR TR, R H A Y

R, B R AR N I AR AT — i ) B
MERE ST (H i TR AL >, BRI A AT PR S
BEAP AHEEE, I AL AP SRR I MR K
k4 RA AP B4 AP 69K IR F
Tab.4 Moisture absorption rate of raw
material AP and expanded AP
%
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JFUELAP  0.19  0.29 0.37 0.43 0.49 0.53
Itk AP 0.31  0.43 0.51 0.56 0.58 0.59
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Tab.5 Critical impact energy of raw
material AP and expanded AP
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40 12 20.0
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Fig.3 DSC curves of raw material

AP and expanded AP
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Fig.4 Thermal weight loss analysis curves

of raw material AP and expanded AP
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Tab.6 Burning rate of different AP/HTPB

composite propellants

FES, /s v/(mm-+s™")  p/(mm-s7")

9.38 1.279
9.29 1.292

R AP 1.291
9.21 1.303
9.30 1.920
8.80 1.364
8.91 1.347

Ttk AP 1.344
9.08 1.322
8.93 1.344

M 6 A1, g1k AP/HTPB & &4 ik 5 - 1448
BN 1.344 mm/s, [FR7FE A9 J5UEE AP/HTPB 2 71
WREEA 1,291 mm/s, BZAL AP i 2 5 A0 0% o 4 5
4.1% , FEJR R, HEUE R 5 2 B G
bl 2 TR R 1
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