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Table 1 Adhesiveness combustion residue of single-based

propellant under different charge density and powder

powder mg/g m/g Alg-cm™? m./g w. /%
CBI 1.00 6.30 0.06 0.10 1.62
CBI 1.00 9.89 0.10 0.09 0.92
CBI 1.00 15.71 0.16 0.06 0.04
CBI 1.00 20.19 0.20 0.09 0.04
black powder  1.00 6.35 0.06 1.58  24.9
black powder 1.00  10.09 0.10 1.98  19.60
black powder 1.00  16.05 0.16 1.77  11.00
black powder 1.00  20.08 0.20 1.72 8.56

HIZe 1 AP, X B 28 SR B K2 A Ny a5 K 2 I
7 A 1] 2 B A PR bR R A B 22, T LA CBI A A K 24
I 54 o A ek D5 A M ) B R SR R T R R K
27 A Y I 25 B 3 PR B B U ST R CBI B 15 % LU
b X CBI 5 R K25 (9 4 0 A A 1 i i1, CBI
4 S R A AR SRR I LT AN 7 A [ (A 0K T
TGRS B AR 22 IR B [ AR -

Chinese Journal of Energetic Materials, Vol. 19, No.5, 2011 (561 —564)

R 2 RG] UK AR R SUH T 1 B PR b AR
Table 2 Adhesiveness combustion residue of triple-based

propellant on different charge density and ignition powder

powder mg/g  m/g Alg-cm™ m./g. w./%
CBI 1.00 5.04 0.05 0.16 3.13
CBI 1.00 10.31 0.10 0.15 1.42
CBI 1.00 15.57 0.15 0.19 1.20
CBI 1.00 20.37 0.20 0.22 1.05
black powder 1.00 5.27 0.05 1.74  32.98
black powder  1.00 9.86 0.10 2.35 23.81
black powder 1.00  15.70 0.15 2.16  13.76
black powder 1.00  20.15 0.20 1.87 9.27
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36 a triple-based propellant, black powder
33 b single-based propellant , black powder
30 c triple-based propellant, CBI powder
gz d single-based propellant , CBI powder
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Fig.1 The effect of charge density of propellant and different

powder on adhesiveness combustion residue of gun propellant
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Table 3 Adhesiveness combustion residue of single-based
and triple-based propellant under different igniter charge and

combustion pressure

propellant mg/g  m/g pg/MPa  p . /MPa m./g w./%
single-based  1.00 6.40 7.91 54.99 0.14 2.17
single-based 2.00 6.56  16.79 67.75 0.10 1.48
single-based  3.00  6.62 27.24 79.41 0.09 1.30
single-based 4.00 6.72  37.15 92.71 0.09 1.32
single-based 5.00 6.63 47.89 103.76 0.09 1.34
triple-based 1.00 5.40 7.82 49.74 0.16 3.02
triple-based 2.00 5.10 16.46 58.04 0.13 2.53
triple-based 3.00 5.16  26.18 69.86 0.12 2.24
triple-based 4.00 5.09 36.24 79.65 0.10 2.07
triple-based 5.00 5.33  46.66 91.61 0.12 2.28
32
3.0 a single-based propellant
28 b triple-based propellant
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Fig.2 Effect of combustion pressure of single-based and triple-

based gun propellant on solid adhesiveness combustion residue
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Table 4 Adhesiveness combustion residue of different propel-

lant charges in firing range

propellant m/kg m./g w. /%
single-based 2.16 3.20 0.15
single-based 2.21 2.35 0.11
single-based 2.29 1.85 0.08
triple-based 2.15 5.42 0.25
triple-based 2.20 3.30 0.15
triple-based 2.29 2.40 0.11
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Effect of Charge Density and Combustion Pressure on Adhesiveness Combustion Residue of Gun Propellant Charges

QIAO Li-jie, DU Ping, WANG Ze-shan
( School of Chemistry and Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: The closed bomb test was used to study the amount of adhesiveness combustion residue of single-based gun propellant
and triple-based gun propellant under the conditions of different charge density (0.05 —0.20 g - cm ), different test pressure
(49 —105 MPa) and different igniter( black powder and CBI powder) with different ignition charge. The experimental and tested
results in firing field were compared. The results show that as the charge density and combustion pressure increase,the combustion
residue decrease and that the CBI powder makes adhesiveness combustion residue decrease. The adhesiveness combustion residue
of triple-based gun propellant in closed bomb test is 1.6 times greatly than that of single-based gun propellant,and one in firing
field is 1.5 times greater than that of single-based gun propellant,showing the experimental results agree with tested results in firing
field.

Key words: physical chemistry; propellant charge; adhesiveness combustion residue; charge density; combustion pressure;
simulated combustion experiment
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