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Auto-Ignition Behaviors of the Composite Modified Double Base Propellants
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Abstract: To decrease the damages brought by auto-ignition, the auto-ignition behaviors and
thermal safety of typical composite modified base propellant need to be studied. A rapid compres-
sion machine combined with high-speed imaging and dynamic pressure acquisition technology was
used to develop and verify rapid thermal stimuli method, conduct auto-ignition experiment of
composite modified double base (CMDB) propellant under rapid thermal loading environment
(heating rate greater than 10" K/s), and obtain the typical auto-ignition behavior of cyclotrimeth-
ylene trinitroamine (RDX) modified double-base propellant, and the ignition critical conditions of
cyclotetramethylene tetranitramine (HMX) and 1,1-diamino-2,2-dinitroethylene (FOX-7) modi-
fied double-base propellants. The results show that the CMDB containing HMX cannot be ignited
at 1.0 MPa and 901. 2 K. However, ignition phenomenon occurs when the pressure increases to
3.0 MPa. The critical ignition temperature of the CMDB containing HMX and FOX-7 decreases
as the pressure increases. The critical ignition temperature of CMDB containing FOX-7 is lower
than that of CMDB containing HMX under the same pressure.
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Fig. 1 The schematic of the rapid compression machine
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Fig. 2 The typical pressure-time history obtained by

the rapid compression machine
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Fig. 3 The high speed images of auto-ignition for RDX/
NC/NG under 1.0 MPa and 901. 2 K
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Fig. 4 The high speed images of auto-ignition for RDX/
NC/NG under 3.0 MPa and 905.5 K

R T R S 56 BOHE ) AT SE L X RDX/NC/NG
UM RCEHESE R A B AT AT R T E R R,
5P, B .3 AFE M B IF 8ROt 2 4 51 R
32.8.35 F 30 ms, 45 o iF %045k 136. 6.140. 2 Al
139.6 ms, Z5RFW,BESTEV IR R IFEEA—B
TEOLT , FFUG 2 KO I 2017 72 AN 52 2 | W) T iR 25
KB ERAL, KR TS mEEERASRW
T i T ARG, 24 BRI B — E I R A 51 R R RE
I K KBS B E 4 BE B R S R
S8 o 1 2 T AR B AT K AR KN 2 X
1 AE S T R S I o Sk L 1R 22 /N (3% LU
D OB E K R R B H AR ik
S5 3 2R (145 T 5 A AR ) RE 28 AL P A4 TR G A
WEAETR S BT 0L B MR e o5 22 0 S A R B — B,

(b)3.0 MPa, 803.0 K

138.6 ms

(¢)3.0 MPa, 806.4 K

Kl 5 RDX/NC/NG ¥ i B & KR 51 S0 g 45 21
Fig. 5 The repeatability tests of RDX/NC/NG samples
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Table 1 The critical ignition conditions of CMDB containing
HMX and FOX-7
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1.0
1.5 950 785
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