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AN INVESTIGATION ON COMPREHENSIVE
CHARACTERISTICS OF A NEW DOUBLE-BASE PROPELLANT

Ma Yuying
(Xing'an Chemical Material Factory, Taiyuan, 030003)

Abstract: A non-solvant screw double-base propellant, with characteristics of
specific impulse 2256N +s/kg, burning rate 40mm/s and pressure exponent is 0.5,
developed by Xing'an chemical material factory is presented in this paper. In this
propellant Pb-Cu-Ni-C. B catalyst is applied.

Subject terms: Double base propellant, Propellant property, Propellant buring

rate, Combustion catalyst
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Table 1 Propellant Constitution and burning rate estimation -

Component
NC NG+DINA Al r,, Iopa ul) ul)
N (%) (%) (%) ‘(N-s/kg) | (N-s/kg) (mm/s) (mm/s)
Q.
1# 43.7 43 6 2545 2264 17. 2 37. 84
2% 42.7 43 7 2563 2282 17. 8 39.16
3% 44.7 44 6 2251 2270 17.3 38.01
4% 41.7 44 7 2568 2286 18. 20 40. 01
, 4
5% 44.2 v 44 5 2541 2261 18. 40 40. 48
1) u,— Burning rate of the non-catalytical propellant
2) u,——Maximum burning rate of the propellant
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Table 2 Relation between NG % and burning rate
NG Gt " _Q
(%) (%) (mm/s) (kJ/kg)
31 5.3 29.95 5095
35 5.3 36. 04 5267
39 5.3 40. 10 5396
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NP EBMA SR, —REASE. AREBRBARM = TE SRR AL, HRE
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Table 3 Relation between Pb-Cu-CB catalytical system and burning rate

Carbon black

Pb-salt Cu-salt u
%) %) (%) (mm/s) "
2.5 0.5 0.7 36. 74 0. 363
35 0.5 0.7 38. 01 0. 398
3.8 0.7 0.7 36. 31 0. 456
4.0 0.5 0.7 37.19 0. 371
Table 4 Relation between Pb-Cu-Ni-CB catalytical system and burning rate
Pb-sale Cu-salt Ni-salt Carbon black u
%) %) (%) % (mm/s) "
3.8 0.7 0.7 0.7 40. 20 0. 438
4.0 0.5 0. 4 0.7 40. 36 0. 394
4.0 0.5 0.7 0.7 41. 29 0. 397
4.0 0.5 1.0 0.7 41. 86 0. 383

Pb-Cu-Ni-C. B W oL A SE 016 F DR, vl T ieg.
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Table 5 Combustion characteristic of HNR-40 propellant

L _f£
(mm/s)} MPa)

\ 9. 81 12.75 14.71 16. 67 19. 61

T/T

+20 40. 05 43.98 46. 01 - 48.08 48. 54

+20 40. 98 45. 04 46. 80 48. 86 49. 34

+20 40. 00 44.12 46. 44 48. 08 49.18
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~ Table 6 Empirical formulae for burning rate
w=u, p" No.
1 2 3

p/ (MPa)
9.81~19. 61 u=20. 854 p°% 2! u=21.956p% %7 u=20. 080 p 377
12. 75~19. 61 u=24.274p% %7 u=25. 853p% 2% u=23. 390p" %3
14.71~19. 61 u=28.570p0 180 u=29. 243p%178 u=27. 480" 196
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