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Table 1 Compositions of selected propellants %

No NC NG CL-20  RDX  catalysts  others Al
©(N=12.0%) ; 4

1 37.9 24.5 25.0 - 7.1 5.5 5

2 37.9 24.5 - 25.0 7.1 5.5 5
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Table 2 Computational values on energetic properties of propellants
No. specific impulse/N - s - kg ™ characteristic velocity/m - s ™' combustion chamber temperature/K density/g + cm ™?
1 2511.9 1525.1 3068.8 1.928
2 2484.8 1512.1 2914.5 1.888

Note: pressure in combustion chamber is 10 MPa,ambient pressure is 0.1 MPa,expansion ratio is 2.5.
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Table 3 Explosion heat, specific volume and density of

CL-20/CMDB and RDX/CMDB propellants

No explosion heat specific volume density

’ /)-g™! /L~ kg™ /g - cm™?
1 5034 658 1.760
2 4878 628 1.716
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Table 4 Burning rate and pressure index of CL-20/CMDB and RDX/CMDB propellants at different pressure

p/MPa
No. n(10 —=20 MPa)
6 8 10 12 14 16 18 20
1 20.27 23.22 25.93 26.70 27.70 29.07 30.58 31.58 0.28
2 17.71 19.34 20.34 21.16 21.80 22.17 22.27 22.64 0.10
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Table 5 Chemical stability and mechanical sensitivity of CL-20/CMDB and RDX/CMDB propellants

No. time needed for color change of methyl violet test/min time needed for color change of vieille test/h P/ % Hso /cm
1 86 70 100 42.7
2 77 70 44 32.4
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Table 6 Experimental results of inner ballistic properties for CL-20/CMDB propellant

No. Pmax/MPa ty/s Peq/MPa r/mm s coefficient of force C/m-s™! Iy /N s - kg™
1-a 13.7 0.252 10.9 25.02 1.41 1579.2 2226.1
1-b 13.2 0.260 10.0 24.22 1.43 1544.5 2206.8
1-c 13.4 0.259 10.4 24.4 1.41 1564.2 2210.8
2-a 10.9 0.317 10.2 19.5 1.45 1510.3 2191.7
2-b 11.2 0.325 10.2 19.2 1.44 1517.4 2186.7
2-c 11.0 0.311 10.1 19.9 1.48 1476.5 2178.6

Note: p,.,, is the maximum pressure in combustion chamber. p., is the equilibrium pressure in combustion chamber. ¢, is the burning time. ris the

burning rate. C is characteristic velocity. I, is specific impulse.
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Fig.1 p-t curve of CL-20/CMDB propellant
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Properties of Composite Modified Double-based Propellant Containing CL-20

ZHENG Wei, WANG Jiang-ning, XIE Bo, SONG Xiu-duo, TIAN Jun,YUAN Zhi-feng
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The physic-chemical properties,safety properties,combustion properties and inner ballistic properties of composite modi-
fied double-based propellant containing hexanitrohexaazaisowurtzitane( CL-20) (CL-20/CMDB) propellants were studied. Results
show that the burning rate of CL-20/CMDB propellant is 2.5 ~8.94 mm - s~' higher than that of RDX/CMDB propellant at
6 ~20 MPa. The pressure exponent of CL-20/CMDB propellant is greater,which is up to 0.28 at 10 ~20 MPa. CL-20/CMDB pro-
pellant has higher density, explosion heat and specific volume than that of RDX/CMDB propellant. The density,explosion heat and
specific volume of CL-20/CMDB propellant is 1.76 g - cm *,5034 ) - g=" and 658 L - kg ™', respectively. CL-20/CMDB propel-
lant has the same chemical stability as RDX/CMDB propellant, lower impact sensitivity than RDX/CMDB propellant, but higher
friction sensitivity,up to 100% ; the specific impulse of CL-20/CMDB propellant can achieve 2226.1 N - s - kg~' (227 s) in
@36 rocket motor.

Key words: physical chemistry; high energy density compound; hexanitrohexaazaisowurtzitane (CL-20) ; cyclotrimethylenetrinitra-
mine(RDX) ; CMDB propellant
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