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Table 1 Catalysts content and flame temperature
. ic lead . calculation flame
No. |nT)rgan||c ea orlganlc Icopper temperature,
salt cata yStS salt cata yStS 10 MPa T( /K
2A - - 1790
5A 2 - 1754
5B 2 0.5 1740
D2 2 1.0 2562
A he A A www. energetic-materials. org. cn
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3.1 BAE SRR IR B R HE X
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g, & r iy E R, il B rffi—5E, T,
DS AN B L TR R A Y R AR SRS e U5, T
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Table 2  Results of burning rate
No. r/mm - 57 a n a n
3 MPa 5 MPa 7 MPa 9 MPa 10 MPa 12 MPa
2A 1.84 2.85 3.67 4.30 - 5.12 0.924 0.70(5 ~9 MPa) 0.985 0.67(7 ~12 MPa)
5A 4.09 4.20 3.69 3.99 4.23 5.26 4.398 -0.06(3 ~9 MPa) 0.449 0.99(9 ~12 MPa)
5B 4.54 4.80 3.20 4.07 4.1 4.63 5.853 -0.20(3 ~9 MPa) 1.424 0.47(9 ~12 MPa)
Note: ris burning rate.
R3O MRBEI KB A K
Table 3 Data of combustion wave and condensed phase
No. P T, T, Tao T; (dT/dx) - (dT/dx) ¢+ L, Ly Ly o
/MPa/C /°C /°C /°C /K mm ™! /K - mm ™! /10 7% mm /1072 mm /1072 mm
3 14 281.6 798.0 1109 279.5 222.3 62.4 154.9 -
2A 5 14 362.5 781.0 1151 364.4 251.6 80.0 159.1 115.3 12.7%
7 14 440.6 959.6 1272 318.9 240.4 122.5 220.7 111.3
3 14 339.1 888.1 1243 496.6 356.0 102.3 121.5 120.1
5A 5 14 450.6 858.7 1262 344.9 305.6 136.2 125.8 174.7 12.5%
7 14 475.6 754.5 1262 711.4 370.8 111.5 75.2 232.5
3 14 466.8 908.1 1156 184.9 260.6 268.6 169.9 86.7
5B 5 14 499.0 933.3 1262 398.9 354.5 188.3 138.7 131.2 11.8%
7 16 484.0 742.2 1262 746.4 419.2 97.1 62.0 209.0
3 14 419.8 1258.3 1627 525.6 587.3 194.8 185.3 218.2
D2 5 14 601.5 1479.6 1742 487.4 257.5 290.0 335.7 113.5 17.3%
7 16 667.1 1588.9 1845 473.3 251.7 309.5 360.3 79.0

Note: T, ,test environment temperature; T, ,,dark zone beginning temperature; L,,dark zone thickness which is the distance from bottom of the
fizz zone to 90% of the highest flame temperature; L;,fizz zone thickness; L_,solid phase warm up zone thickness, the region from combustion
surface (temperature T,)to somewhere (temperature T,) of solid phase. The value of T, gained by below formula 0, T,=0.05(T, -T,) +T,;

e,relative error,e=(1 - T,/Ty). Ty, fact test flame temperature; T, ,theory flame temperature.
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Fig.1 Burning rate versus surface temperature curves
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Fig.2 Flame temperature versus pressure curves
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Relationship between Burning Rate and Combustion Wave Characteristic Value of Double-base Propellant with
Low Burning Rate and Low Flame Temperature

QIN Neng, ZHANG Chao, WANG Ming-xing
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: To study the relationship between the burning rate and the characteristic value of combustion wave, the combustion
wave structure of double-base propellant with low burning rate and low flame temperature were obtained by using the technology
of imbedded minimized thermal couples into propellant,and the experimental data were calculated and the characteristic value of
combustion wave,the surface temperature,the dark zone thickness,the temperature grades of condensed phase and gas phase fizz
zone,were obtained. Burning rate of propellants without catalysts increases with the surface temperature increasing,and the surface
temperature of propellants with catalysts is higher than that of propellants without catalysts. Flame temperature enhances with
increase in pressure, and there is not necessary relationship between flame temperature and burning rate. Results show: the
relationship between the burning rate of the said double-base propellant with low burning rate and low flame temperature and the
characteristic value of combustion wave is rather complex, and there are linear and non-linear relationships when combustion
performance changes. The reason is that combustion wave structure is changed with catalysts.
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