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Fig.2  Scan electron microscopy photo

of unheated AP crystal (2700 multiples)
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Fig.3 Scan electron microscopy photo

of AP crystal at 300 °C (2700 multiples)
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3.4 A& HMX iy NEPE #E it 7 B9 55 i 45 18

Kl 6 S g5 966 A& HMX [ NEPE #E i 7 i)
DSC-TG Mgk, 545 N 962 M HEFEF AH L, BRI AP
BRI R HMX S, e A 2k, AT LLVE 1
AP B HMX J5,200 °C DL {752 A R g 11 2% &, X6
AR 16.03% ; HEHE 1 T3 il S g 2 4y A B4 T
1, B g i B AE AP R AR | R R o0
292.94 °C fil 364. 00 C 4b, %} v 2k & % 4 5 K
24.49% ,34.34% . NTBCRRIE I T DR R, HE R 50 1) Tk
P> e S B A R RIS . 5 AP R #R ik A



5 6 3] W o e S [ A A B R 1

W WRAT O 5 3 SRR 9 56 R E T 395

AL, Ul W1 TR P 9 B0 i X AP 3 W] R A 5 I .
fy AT 4, NEPE #E g5 tf AP 5 HMX 2 8] /775 &
WA EAEH

120 PT AT
f ] F
603% 1 6
1001 s A
| 1 Ve
sa2f \ /
801 | 2449 ~ s
el PR
= ,r/ II\ :" 1\_/’/ %
5 60 A\ 4 3
2 | ; g=
mgc X g
40 i
/i 34.34% | 3
‘\_\ / =|'
. [
20 . . Ill i:
NG )
0 " 24560C
0 100 200 300 400 500 600
exo up

temperature / °C

Kl 6 A HMX fi) NEPE #f #£7) (966 ) f) DSC-TG i £k
Fig. 6 DSC-TG curves of NEPE propellant without HMX (966)
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Fig.7 DSC-TG curves of HTPB propellant with AP
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Table 1 Slow cookoff results of solid propellants

No. T./C results
DYS02 275.4 deflagration
DYS03 294 deflagration
DYS04 279 deflagration

966 199.5 deflagration

962 204 combustion
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Relationship between Slow Cook-off Behaviour and

Thermal Decomposition Characteristics of Solid Propellant

CHEN Zhong-e, TANG Cheng-zhi, ZHAO Xiao-bin
(The 42nd Institute of the Fourth Academy of CASC, Xiangfan 441003, China)

Abstract: The relationship between slow cook-off behaviour and thermal decomposition characteristics of NEPE propellant and HT-

PB propellant was analyzed by simultaneous differential scanning calorimetry and thermogravimetry ( DSC-TG) , scanning electronic

microscope ( SEM ) and slow cook-off test. A porous state generated in the decomposition of ammonium perchlorate ( AP) at low tem-

perature is the main reason causing HTPB propellant reacting violently in the slow cook-off test. The energy released by nitrates at

lower temperature enables NEPE propellant to ignite before AP and HMX begin to decompose, which show that NEPE propellant has

a milder reaction in slow cook-off test.

Key words: aerospace material; slow cook-off; low vulnerability; thermal decomposition; NEPE propellant; HTPB propellant



