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Table 1 Effect of DNTN content on the energy characteristics

and combustion products of CMDB propellant

content/ % energy characteristics
DNTN RDX & T Me L

/K /g -mol™ /N-s-kg™ /m-s”
0 27.7  -0.1790 = 3465.9 27.04 2599.4 1598.9
3 24.7 -0.1725 3491.7 27.16 2610.2 1602.4
6 21.7 -0.1660 3515.4 27.29 2620.0 1605.4
9 18.7 -0.1595 3537.4 27.40 2629.0 1607.9
12 15.7 -0.1530 3557.7 27.52 2637.0 1609.9
15 12.7 -0.1466 3576.5 27.63 2644.1 1611.6
18 9.7  -0.1401 35939 27.74 2650.2 1613.0
21 6.7 -0.1336 3610.2 27.84 2656.1 1614.0
24 3.7 -0.1271 3625.4 27.95 2661.3 1614.9
27.7 0 -0.1191 36429 28.07 2666.5 1615.6

Note: @ is the oxgen coefficient, T_is the combustion temperature, M_is the

average relative molecular mass of gas, I, is the specific impulse, C*

is the characteristic velocity.
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Table 2

and combustion products of CMDB propellant

Effect of DNTN content on the energy characteristics

content/% energy characteristics
DNTN AP & Te M. o L o < 5
/K /g+mol” /N-s-kg™ /m-s

0 30 -0.0284 3383.6 29.39 2521.0 1523.5
3 27 -0.0386  3413.2 29.25 2537.5 1533.8
6 24 -0.0488  3441.6 29.11 2553.3 1543.8
9 21 —-0.0590 3468.9 28.96 2568.7 1553.6
12 18 -0.0692  3495.3 28.82 2583.8 1563.3
15 15 -0.0794  3520.9 28.67 2598.5 1572.8
18 12 -0.0897  3545.8 28.53 2613.1 1582.2
21 9 —-0.0999 3570.2 28.38 2627.4 1591.5
24 6 -0.1100 3594.0 28.24 2641.5 1600.7
27 3 -0.1203  3617.4 28.09 2655.5 1609.8
30 0 -0.1305 3640.5 27.95 2669.5 1618.8
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Computation of Energetic Characteristics of CMDB Propellant Containing DNTN and Compatibility of
Their Components

LI Xiang-zhi, Bl Fu-giang, LIAN Peng, LI Hui, LIU Guo-quan, WANG Bo-zhou
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract. The energy characteristics of CMDB propellant containing 2,3-bis ( hydroxymethyl)-2,3-dinitro-1,4-butanediol tetrani-
trate (DNTN) were calculated by NASA-CEA software based on the minimum free energy method. The interaction of DNTN with
components of composite modified double base (CMDB) propellant was studied by differential scanning calorimetry ( DSC).
Results show tthat The substitution of RDX in nitrocellulose (NC) + nitroglycerin (NG) /Hexogen (RDX) /Al propellant formulation
for DNTN makes the system have the greatest theorety specific impulse, reaching 2666.5 N - s - kg™', the characteristic velocity
increase gradually, the oxgen coefficient improve gradually. The substitution of all AP in NC+NG/AP/Al propellant formulation for
DNTN makes the system have the greatest theory specific impulse, up to 2669.1 N - s - kg™, the average molecular weight of
combustion gases decrease and the combustion temperature rise, indicating that DNTN has good application potential in CMDB
propellant. There are not obvious interactions between DNTN with (NC/NG), RDX, Octogen (HMX), hexanitrohexaazaiso-
wurtzitane (CL-20), carbon black (C.B) and N-nitrodihydroxyethylaminedinitrate ( DINA) , and there are strong interaction be-
tween DNTN with lead phthalate(¢-Pb) and 1,3-dimethyl-1,3-diphenylurea(C2).

Key words: 2,3-bis( hydroxymethyl)-2,3-dinitro-1,4-butanediol tetranitrate(DNTN) ; CMDB propellant; energy characteristics;
compatibility; differential scanning calorimetry ( DSC)
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