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Influence of Combustion Stabilizers on the Thermal Decomposition
Characteristics of RDX-CMDB' Propellant
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Xi'an 710065, China)

Abstract: The effects of five combustion stabilizers' including Al,Os;, ZrB,, ZrO,, SiC and WC on the thermal
decomposition characteristics and the combustion wave temperatures of RDX-CMDB propellant were studied by
PDSC and II mode miniature W/Rt thermocouples. The results show that as pressure increasing, the two decompo-
sition peak temperatures in RDX-CMDB propellant decrease and the decomposition heat increases. Under the same
pressure, the influence of the five combustion stabilizers on the two decomposition peak temperatures is inconspicu-
ous, and the influence on the decomposition heat is obvious. The influence of ZrO, and WC is the most obviously,
and the decomposition heat can be enhanced more than 28 percent at the pressure of 5 MPa. The influence of Al; O
is slightly apparent and the influence of ZrB, and SiC is unapparent. The combustion positions of the five combustion
stabilizers acting on the RDX-CMDB propellant are different. The ZrO, and WC stabilizers mainly act on the con-
dense phase reaction zone and fizz zone of RDX-CMDB propellant, while the Al, O; stabilizer acts on the gas phase
zone of RDX-CMDB propellants.
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Table 1

decomposition characteristics of RDX-CMDB propellants

WIR | MPa T, /C T /C AHIG g ) o/%
=2

G 1 205.5 233.7 2450 0
G 2 203.9  230.9 2764 0
G 3 203.2  230.8 2825 0
C 5 200.8 228.1 3057 0
G 1 205.5 233.2 2539 3. 63
G 2 203.6  233.6 2764 0
C 3 202.8  230.9 2909 2.97
G 5 198.8  228.4 3398 11.19
C 1 205.8  230.9 2408 —1.7
G 2 203.9  230.8 2676 —3.18
G 3 2023  231.3 2907 2.9
C 5 199.6  228.0 3156 3.27
C, 1 205.8 231.3 2708 10.53
C, 2 203.4  232.4 2934 6. 15
C 3 202.6 2325 3172 12. 28
C, 5 198.9  229.1 3919 28. 24
G 1 205.8  234.1 2525 3. 06
C 2 203.8  232.6 2539 —8.14
C 3 203.8  231.2 2578 —8.74
C, 5 202.2 2331 3267 6L90
. 1 205.9 233.3 2699 10: 19
C 2 203.8 231.7 2794 1.08
G 3 202.8  232.0 2930 372
Cs 5 199.1  229.2 3529 15. 48
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Fig. 3 Curve of combustion wave temperature of

RDX-CMDB propellant with different combustion stabilizers
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Table 2 Effect of combustion stabilizers on distribution the data of combustion wave

temperature of RDX-CMDB propellants

T&:ﬁ?ﬂl »/MPa T./C T./°C T./%C T,/°C T./C ‘iﬁﬁﬁ‘%f}f‘/(@ cms D)
(% PR NI WD AR R R X
Co 1 310 490 1100 1550 1950 8.13 9.09 2.83
Co 2 330 505 1250 1580 2230 41.2 25.0 12.2
Co 3 330 505 1240 1575 2238 40. 2 47.6 34.6
G 5 330 508 1245 1595 2235 64.1 80. 4 70.0
C 1 335 503 1270 1584 1953 6. 94 9.55 3.31
C 2 330 505 1264 1583 2240 31.0 27.0 36.1
C 3 335 510 1264 1584 2240 35.9 48. 4 66. 6
G 5 335 502 1268 1583 2240 56. 9 78.5 78.6
G, 1 337 506 1269 1582 1958 7.71 9.94 5. 85
C, 2 337 500 1266 1583 2240 24.5 23.1 23.9
G, 3 332 505 1265 1583 2237 30.2 37.0 26.3
G, 5 335 507 1266 1583 2240 38.2 98. 6 76.8
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HFER2
Tﬁ:ﬁ?ﬂ] »/MPa T./C T./°C T./%C T,/°C T./C ‘iﬁfﬁﬁiﬁ‘/(@ +ms D)
= PR NI BRI R RNIX
G, 1 327 505 1270 1584 1961 17.6 10. 5 3.21
Cs 2 333 510 1270 1585 2230 35.1 35.1 18.3
Cs 3 333 509 1267 1582 2240 44.7 50. 6 42.7
G 5 327 510 1264 1585 2236 73.8 102 75.0
C, 1 337 505 1269 1584 1957 9.33 10. 6 5. 34
C, 2 330 502 1266 1581 2238 33.6 22.8 30.0
Ci 3 330 502 1265 1579 2234 31.9 28.4 28.3
o 5 326 498 1266 1617 2313 37.1 62.7 60. 0
G 1 330 502 1250 1570 1960 25.7 18. 6 5. 18
Cs 2 325 501 1264 1594 2230 40. 2 40. 3 22.3
C; 3 335 506 1251 1605 2238 42.2 58.6 52.5
Gs 5 333 508 1250 1585 2236 72.8 112.1 75.3
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