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AN EXPERIMENTAL INVESTIGATION ON PROPERTIES OF
REDUCED-SMOKE HTPB PROPELLANT AT HIGH PRESSURE

Zhang Chuntai
(The 210th Research Inst. , Xi'an, 710061)

Abstract: An experimental investigation on combustion properties, energy
characteristics and microwave attenuation characteristics of reduced-smoke HTPB
composite propellant at high pressure is carried out in motors. It is concluded that
although the burning rate of reduced-smoke HTPB composite propellant abruptly
changes at high pressure of 17~ 18MPa, but it will not cause operating pressure
out of control, and the high pressure exponent can well reduced by adjusting ballis-
tic medifier, the reduced-smoke HTPB composite propellant has good energy re-
lease at high pressure, to over 2452 N » s/kg of spacife impule at sea level, and its
microwave attenuation intensity is only equal to that of common double base propel-
lant, lower than of HTPB composite propellant (smoke) and modified double base
propellant.

Subject terms: Hydroxy terminated polybutadience propellant, Nitramine pro-

pellant, Propellant burning rate, Energetic property, Microwave attenuation
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Table 1 Static-State burning rate of propellant while having
the abrupt change of burning rate

p (MPa) 12 15. 2 17 - 18 19
r {mm/s) 11.13 12. 37 12. 86 13.33 14. 03
n 0. 4467 0. 3470 0. 6280 0. 9466
Table 2 Static-State burning rate of propellant after
the extiguishing of abrupt change of burning rate
£ (MPa) 12 15.2 17 18 19
r (mm/s) 11.54 12.15 12. 67 13.02 13. 34
n 0.2179 0. 3745 0. 4767 0. 4491
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Table 3 Dynamic-state combustion properities
of reduced smoke HTPB propellant

No. Propellant T °C) P (MPa) | pm (MPa) | Dynamic-State combustion properities
Propellant  of
! ) 20 1597 2054 Motor operation is normal. Do not lose
having abrupt
2 20 14.92 15. 55 control phenomenon of pressure. Mere-
change of burn- .
3 ; : 20 16. 97 20. 54 ly the rising rate of actual pressure val-
ing rate at high hicher than th Hotadivgl
ue more higher than the predicted value
b | e 20 13.29 14.70
4 Propellant  of 20 14. 76 15. 92
5 extiguishing —30 11. 96 12. 74 Motor operation is normal. The rising
abrupt change rate of actual operating pressure is ac-
6 —30 12. 63 13. 88 . . )
of burning rate cording with the predicted value com-
7 at high pres- 50 14. 67 15. 86 pletely
8 sure 50 15. 01 16. 41
Note: pmis pressure erosive peak value
P/MP4 I P/ MPa
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Fig. 1 The typical p-t curve while the pressure expo- Fig. 2 The typical p-t curve while the pressure ex-
nent of propellant at high pressure being

more higher (+420C)

ponent of propellant at high pressure being
not higher (420C)
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Table 4 The measured spedﬂc impule at sea level of
reduced smoke HTPB propellant

No. [T (C)| 7w (MPa) Ae/At g #s (MPa) I, (N -s/kg)
20 14. 92 © 9.155 15 0.1013 2471

20 16. 97 9. 345 15 0.1013 2481

20 13.29 9. 797 15 0.1013 2479

O L -

20 14.76 9.797 15 0.1013 2480

Note: 'f is nozzle-divergence half-angle, p. is ambient barometric pressure at sea level
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18. 89MPa T aLFR Mk 2426N « s/kg™® (FE VT-1 £31HL9H).
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strength of reduced smoke HTPB propellent
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with other some propellant

Propellant pe (MPa) A (dB - s/kg)
mﬁptﬂ—%ﬁ%m%éﬁ* Fﬁftﬂzé’ﬂﬁ SQ-2 DB 19. 61 0. 25
WA 77 DL SS-2 DB 19. 61 1. 62
AR TR HEHE TR 5t 2 TR 4 SGP-18 DB 16. 47 1. 266
i R E R B 5. e p— T8, K1 5 58
HERERMERS WRIETH =
o 171 CMDB 19. 61 9.9
e AN TR HE ] A RO R RR =
0.1 HTPB/AP/HMX/Al 14. 92 0.10
HEHEU R HANMIZ, KRB NO. 2 HTPB/AP/RDX/Al 16. 97 0. 09
HHE B /D
& X XK
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