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Table 1 Formulation compositions %
No. NC+NG others  PQ aid - burning rate inorganic Pb salt organic Cu salt mgtal metal T./K
plasticizer depressant oxide powder
o* 77.5 2.5 - 10 10 - 1790
14 47.5 2.5 30 10 10 - - - 1179
2* 45 3 30 10 10 - - 2 1170
3% 45 3 30 10 10 - 2 - 1110
4* 45 2.5 30 10 10 0.5 - - 1120
5% 45 2.0 30 10 10 0.5 - 0.5 1118
6" 45 2.0 30 10 10 0.5 0.5 - 1120
Note: T_ is calculated results of flame temperature at 10 MPa.
R2 R4S
Table 2  The results of burning rate
3 MPa 5 MPa 7 MPa 10 MPa 12 MPa 15 MPa pressure exponent n
No- r V4 r V4 r V4 r V4 r V4 r V4 (3-7) MPa (7 =12) MPa (12 -15) MPa
o* 1.84 2.85 3.67 4.60 5.12 5.70 0.82 0.62 0.48
1* 0.87 1 1.31 1 1.82 1 2.4 1 2.88 1 3.92 1 0.87 0.79 1.38
2* 1.22 1.40 1.7 1.31 2,21 1.21 274 1.14 2,99 1.04 3.42 0.87 0.70 0.57 0.60
3* 1.12 . 1.29 1.70 1.30 1.99 1.09 2.57 1.07 3.01 1.05 3.39 0.86 0.69 0.76 0.53
4* 1.10 1.26 1.83 1.40 2.37 1.30 2.76 1.15 2,93 1.02 3.28 0.84 0.91 0.40 0.51
5* 1.29 1.48 2.01 1.53 2.66 1.46 3.42 1.42 3.80 1.32 4.81 1.23 0.86 0.67 1.06
6" 1.00 1.15 1.56 1.19 2.06 1.13 2.50 1.04 2.77 0.96 3.13 0.80 0.85 0.52 0.55

Note: Z is the ratio that the burning rate of every formulation and formulation 17 ( foundation formulation ) at different pressure, and it represents

efficiency of catalysts. ris burning rate,mm - s~ '.
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Table 3 The DSC results of sample

PR, Z i R 5 AR 50 B J7 b e A o (H 7R w5 TR
15 MPa' 357 A2 1 P[] S f AR /R T 0K 3 I A1 i 2 L
30 4 AR R SR X R, Z (BN T AT Al
FULL A (S HEAR R ) 7™ A= (9 P Te] 009 s AL A S
MEAL TR A HEAL TG PEVE B B 9 55 N R A O, S s
W AL A5 (6" e Jy ) e Kie 7R 1T 1Y F 38 8
F9™ R T, 12 MPaF (408 3t AER T 5 Al 5E 77 A R] e 53
TR
3.2 BEERASH

FEab EAN A ) T (9 DSC L5 84 a3k 3 B o
HESEFIRE 2 LL NC NG (PQ Iy T2 22 J5UREHH A Y WUk
VR O3 M0 AT O S 45 401 4 3 [l 4 T 45 AR, 7
DSC i £k 3R B 2 4> 73 i O e o 45 I5C 7 76 A 1]
JR 5T AR fh O IR BE 180 “CZida o BF — hC A I i
it E200°C A7, 5 3CHR [ 9 ] i3 A 2ENC NG TE [k

sample p T, T, AH AH totalled || sample p T, T, AH AH totalled
No. /MPa  /C /°C /g™ /g™ No. /MPa /°C /°C Neg /)egT
180.78  203.74 1931.0 178.79  203.19  1677.0
3 283.78 442.2 3065.7 3 282.30  558.8 2643.8
348.45 692.5 351.05  408.0
179.99  203.19 2004 180.08  202.0 2080.0
1 5 287.37 577.5 3607.5 4* 5 289.86  583.7 2944.0
323.52 1026.0 340.88  280.1
182.31 202.40 2155.0 182.18  203.95 1834
7 284.16 306.0 2632.0 7 287.07  641.8 2950.0
350.19 171.0 355.19  473.8
180.50  202.36 1874.0 179.49  201.45  1815.0
3 285.94 434.9 2828.0 3 285.48  452.8 2100.0
345.23 519.1
183.24  203.38 2065.0 181.6 201.56  1759.0
2# 5 285.25 497.8 3101.2 5% 5 286.41 437.2 2389.0
350.04 538.4 334.55  193.6
182.80  203.36 1772.0 181.38  202.94  1919.0
7 289.68 333.0 2387.0 7 294.74  648.1 2567.0
354.75 282.0
180.13  202.10 1872.0 178.76  202.58  1914.0
3 286.37 486.1 2954.6 3 281.65  513.6 2679.9
345.84 596.5 353.87  252.3
180.84  201.97 1868 181.36  201.31 1884.0
3* 5 284.73 489.5 3117.3 6" 5 287.62  417.7 2789.0
352.86 759.8 343.41 487.4
184.98  204.13 2087.0 183.28  199.94  1956.0
7 285.05 388.0 3218.0 7 287.23  337.8 2550.0
353.58 743.0 343.39  256.1
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Experimental Study on Some Energetic Nitro-compound in DB Propellant with Low Burning Rate and Low
Flame Temperature

QIN Neng, PEl Jiang-feng, WANG Ming-xing
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: To decrease farther the burning rate and the flame temperature of DB propellant with low burning rate and low flame
temperature, an experimental study was carried out to explore the effect of a nitro compound on the burning rate and the flame
temperature. Series of DB formulations were designed with inorganic lead, organic copper salt and transition metal catalysts. The
thermal decomposition and combustion of the propellants were studied by testing the burning rate and PDSC. There are three peaks
of heat release on the DSC curves of DB propellant containing the energetic nitro compound, and the heat release temperatures are
around 200 °C, 280 °C and 350 °C, but the third peak is not obvious. Results show that the energetic nitro compounds can
effectively decrease the burning rate and the flame temperature of the DB propellant, but increase the pressure exponent, which can
be improved by adding catalysts. The collaborations of the energetic nitro compounds and the catalysts can provide DB propellant
lower burning rate, lower flame temperature, smaller pressure exponent, and less quantity of decomposition heat.

Key words: physical chemistry; thermal decomposition; catalyze; DB propellant; low burning rate; low flame temperature; combustion
performance
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