296

& XUE, B S

LIU Pei-jin, JIN Bing-ning, LI Qiang. A survey of combustion
instability in tactical SRM[J]. Journal of Solid Rocket Technolo-
gy, 2012, 35(4):446-449.

Jacob E J,
fer applied to data analysis in combustion instability [ C]//47th
AIAA/ASME/SAE/ASEE Joint Propulsion Conference & Exhibit,

Flandro G A , Gloyer P W. Nonlinear energy trans-

[13] ET K, K, 2RZEA0, 55 . A T & 3 MLAS B 2 R B BT 5 it San Diego, California,2011.
R[] s 8 J12#3i, 2011, 26(6):1405-1414. [19] Jacob E J. Nonlinear triggering of combustion instability in sol-

WANG Ning-fei, ZHANG Qiao, LI Jun-wei,
investigation on combustion instability of solid rocket motors

et al. Progress of

id rocket motors[C]//50th AIAA Aerospace Sciences Meeting
including the New Horizons Forum and Aerospace Exposi-

[J]. Journal of Aerospace Power, 2011, 26(6): 1405-1414. tion, Nashville, Tennessee,2012.
[14] Casalis G, Boyer G, Radenac E. Some recent advances in the [20] XUk, fo] [ 58 , 45 . A KSR B A Fa E M dl R (M ], 7Y

[15]

instabilities occurring in long solid rocket motors [C]//47th
AIAA/ASME/SAE/ASEE Joint Propulsion Conference & Exhibit,
San Diego, California: AIAA:2011.

Flandro G A, Fischbach S R, Majdalani J, Nonlinear
rocket motor stability prediction: limit amplitude, triggering,
and mean pressure shift[ C]//40th AIAA/ASME/SAE/ASEE Joint
Propulsion Conference and Exhibit,
2004.

Blomshield F S, Mathes H B, Crump J E, et al. Nonlinear sta-
bility testing of full-scale tactical motors[]]. Journal of Propul-
13(3):356-366.

Flandro G A. Energy balance analysis of nonlinear combustion
1(3):

et al.

Fort Lauderdale, Florida,

sion and Power, 1997,

instability [J]. Journal of Propulsion and Power, 1985,
210-221.

2 YA Tk R AR, 2015:94-100.

LIU Pei-jin, HE Guo-giang, et al. Combustion instability and
control technology of solid rocket motor[M]. Xi’an: North-
western Polytechnical University press, 2015: 94—-100.
Quarteroni A, Sacco R, Saleri F. Numerical mathematics[M].
Springer Science & Business Media, 2010: 554-559.

Jacob E J. A study of nonlinear combustion instability[]]. Doc-
toral Dissertations, 2009: 646.

GFT, XURE, B PE, A5 R T T RRbE & A AR L AN B E
SR HTL]. IR K HE AR, 2016, 39(3): 301-305.

JIN Bing-ning, LIU Pei-jin, WEI Xiang-geng, et al. Parameter
analysis of nonlinear combustion instability based on T-burner
[J]. Journal of Solid Rocket Technology, 2016, 39 (3) :
301-305.

Experiments on the Characteristic of the Nonlinear Combustion Response Functions of Solid Propellants

JIN Bing-ning, LIU Pei-jin, WEI Shao-juan

(Science and Technology on Combustion , Internal Flow and Thermo-Structure Laboratory , Northwestern Polytechnical University, Xi'an 710072, China)

Abstract:
surement of the nonlinear pressure coupling response function of solid propellants was established. The nonlinear pressure cou-

In order to obtain the characteristics of nonlinear pressure coupling response of solid propellants, a method for mea-

pling response functions of three formulations of aluminum propellants were obtained. The characteristics of the nonlinear pres-
sure coupling response of propellants were also analyzed in detail. It indicates that with increase of the trigger pressure, high-
er-order frequency oscillations can be excited and the amplitude of nonlinear oscillation could be larged as well. By triggering at
the both ends of the chamber, the oscillation is dominated by the longitudinal first-order frequency, but when triggering in the
chamber middle, the oscillation is dominated by the longitudinal second-order frequency.The nonlinear pressure coupling re-
sponse function is sensitive to the amplitude of the oscillation, whereas the response value near the peak frequency is the most
sensitive to the change of the amplitude of the oscillation. The response value is significantly different between the second-order
frequency by triggering in the chamber and the first-order frequency by triggering at end of the half-length chamber. This result
just verifies the method of the linear and nonlinear methods are different.

Key words: solid rocket motor; nonlinear combustion instability; solid propellant; combustion response; T-burner experimental
measurement
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