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Selection and conforming experiments of DB propellant
replacing some composite charge
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Abstract: To solve the problem that the composite propellant in some starter had the limitation of mass combustion residue, a
double-base (DB) formulation was selected from three formulations by comparing the combustion performance and interior ballistic
properties with that of the composite charge. The influences of some assistant catalysts, assistant plasticizer and combustion stabilizer
on the combustion performance were studied. Experiments conform that the DB propellant can fulfill the demands of the starter.
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Table 1 Characteristics of the propellants

No. I I |
Burning rate 10 MPa 5.19 3.86 5.3
ri{ mm/s) 5 MPa 4.54 4.65 5.35
Burning rate <7MPa | r=2.984p"% |r =23.179p - "Y'lr = 4.700p°®
formulations =TMPa | r =4. lgﬁpn'm r= L325p“"“ = 2.734p°‘n
Characteristic velocity 1200 1216 1370
C" /(mm/s)
Density p/(g/em’) 1.54 1.546 1.58
Flame temperature T/K ~ 1700 1700 =
Balance pressure p/MPa 10.71 6.89 15.52
Pressure at 28 p/MPa 5.08 5.56 6.28
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Fig.1 Curves of pressure versus time
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Table 2 Assistant composition of formulations( % )
No. Plasticizer Catalyst Stabilizer
D-1 7 2 s
D-1A 7 2 0.8
D-2 7 1 =
D-2A 7 1 0.8
D-3 7.5 1 =
D-3A 7.5 1 0.8
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Table 3 Results of burning rate

Ttem Burning rate r/( mm/s) Coefficient a Exponent n
No. 4MPa TMPa 10MPa 12MPa 15MPa (4~ 15)MPa (4 ~ 15)MPa
D-1 5.18 3.88 4.85 5.75 6.43 3.397 0.19
D-1A 4,75 6.27 7.12 7.20 7.41 3.069 0.34
D-2 5.49 5.08 5.05 5.55 6.53 4.477 0.10
D-2A 4.56 6.10 7.12 7.37 7.70 2.681 0.41
D-3 5.09 4.57 5.07 5.37 6.17 3.902 0.14
D-3A 5.20 6.77 7.70 8.07 8.28 2.990 0.41
Table 4 Characteristics of propellants
Item Pressure p/MPa Burning rate r/{mm/s) | Flame temperature Special impulse Characteristic velocity
No. 0.5 1.7s 28 2.3s 5MPa 10MPa TiK !.,I’(d&N'sfks) C" /(mmfs)
D-1 10.96 5.82 5.48 5.16 4.62 4,85 1699.3 198.19 1213.3
D-1A 16.47 5.38 4.22 133 5.31 7.12 = m; =
D-2 11.18 6.34 5.74 5.17 5.32 5.05 1740.7 200:54 1227.9
D-2A 18.11 5.08 3.99 3.17 5.12 7.12 e = e
D-3 10.90 6.04 5.55 5.09 4.87 5.07 1732.0 200.21 1225.9
D-3A 20.16 5.13 3.93 3.04 5.77 7.70 . F s
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