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Fig.1 TG-DTG curves of the smokeless NEPE propellants with and without CL-20
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Table 1 Experimental results of the smokeless NEPE propellants with and without CL-20 determined by TG-DTG
first mass loss stage second mass loss stage .
No. ~ Y . - residue/ %
T, -T,/C mass loss/ % T,/C T, -T,/C mass loss/% T,/C
0% CL-20 100.3 ~185.7 27.5 150.4 185.7 ~246.1 60.8 222.3 6.65
10% CL-20 87.8 ~183.0 27.8 160.8 183.0 ~245.3 59.5 228.1 6.95
30% CL-20 92.3 ~172.9 26.2 150.6 172.9 ~244.8 58.5 223.1 8.93
Note: T, peak temperature of DTG curve.
10
0% CL-20 207.1C 1 10% CL-20 151 30% CL-20 201.8°C
5 , 2
ﬁ“?’ 04 - o
£ < £
= 5 = =
2 & =
2107 3 g.

150 200 50 100

temperature / °C

100

50 250 300

150
temperature / °C

B2 &5 CL-20 {y L/ NEPE #E i

200 250 300 150 200

temperature / °C

250 300

7 PDSC Hh £&

Fig.2 PDSC curves of the smokeless NEPE propellants with and without CL-20
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Table 2 Experimental results of the smokeless NEPE propellants with and without CL-20 determined by PDSC

No. p/MPa T,/ C T,/C AH, /] - g™! T,/C AH, /T g7 T /C AH/T - g7!
0% CL-20 2 185.7 207.4 1068 229.1 1795 243.7 2864
4 185.4 207.1 1066 231.2 1827 242.3 2893
6 185.4 206.2 1853 227.1 1508 241.3 3362
10% CL-20 2 177.2 203.3 1869 227.5 1284 237.8 3153
4 177.7 201.7 1931 231.2 1265 241.7 3195
6 180.6 202.5 2303 225.8 1099 232.2 3402
30% CL-20 2 178.4 201.8 2704 228.0 556 237.1 3260
4 179.2 201.2 3069 225.6 457 232.7 3526
6 178.8 201.8 3198 226.3 606 233.8 3806

Note: T and T’

onset onset »

initial and end onset temperature of the exothermic process; T, and T

first and second exothermic peak temperatures; AH, and

b2

AH, , apparent decomposition heat of first and second exothermic peak,respectively; AH, total apparent decomposition heat of propellant.
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Thermal Behaviors of Smokeless NEPE Propellants with CL-20

LIU Xiao-gang, ZHANG Ya-jun, SUN Yu-kun, FAN Xue-zhong, REN Xiao-ning, LI Ji-zhen
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The thermal behaviors of the smokeless NEPE propellants with and without CL-20 are studied by TG-DTG and PDSC.

Experimental results show that there are two decomposition stages on the TG-DTG and PDSC curves of the propellants with and

without CL-20 at normal and high pressure,and CL-20 decomposition at high pressure is in the first exothermic decomposition stage

with the temperature range of 180 —210 °C. The total apparent decomposition heats of the propellants increase with the increase of

the pressure and the content of CL-20,obviously.
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