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Table 1 Formulations parameters of three propellant samples
AP RDX Al burning rate
propellant
content content content at 10 MPa
sample modal _
/% /% /% /mm-s7!
A 61 tripe 10 18 12.1
40 alual 20 18 7.6
C 61 quadruple 10 18 6.5

AN T AU 0 e A, L R IR 3 e /N T
SR 1% . B, =& 585 A R HE A B
C 43 9 AE = Fh AS [ ) 41 35 A0 3 2% 08 R A7 0 i, HLIK
W T80 D3 25 AR A T ALK 28 9 19 T AR i L fish &
WO E A B A B B B — Bl RS A 0 4y A
FEDRLRMEEA S g B KM il K 2 B AE TR
WK e 5 P St (end ) 107 8 il % BN L il % b T 5 7
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Table 2

sure coupled response function

BRI 0 D T S A R

Experimental condition and results of linear pres-

T-burner linear oscillation results

propellant
sample pressure  first mode total amplitude (p’/p)

P p/MPa frequency/Hz p'/MPa /%
A 6-7 144 255 670 0.06 0.85
B 10 175 255 340 0.05 0.5
C 9 175 340 670 0.07 0.77
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Fig.3 Response function results of three propellants
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Table 3 Experimental condition and results of nonlinear pressure coupled response function

T-burner pressure

nonlinear oscillation results

propellant sample trigger number

p/MPa first mode frequency/Hz total amplitude p'/MPa (p'Ip) /%
A 6-7 1 —144 0.15 2.1
-10 1 =175 0.12 1.2
1 =175 0.18 2
C -9
2 =175 0.28 3

Chinese Journal of Energetic Materials, Vol.27, No.4,

2019 (290-296)

Sttt

www.energetic-materials.org.cn



I A B 50 A £ P T S RS A R 17 R P S 98 BT 5Y

293

O3 AT G ANE 4 TR o AE 0~1000 Hz, 35 264 0 1 pR
QT RS Rl B (U S oS = S
ISLIA R CER DN S R T S TR NS N VAR A4
14 728 A 32 R 32 45 B HR 5 W L 1 52 ), 1P i 3 R 4
I 9 R T /NP B B S B I R IR 3 I (AN
I 1%, I LR T BR824 B AR A5 AN [ 4 15 L 4
AR Ry 40 451 23R, 000 £ 45 SR AT DA Ay i A 0 ) o AR 1
SEA R AR S HELE B B O R TR R SR G
7 A 2 g 3 e 25000 2 1) 4R 3% I 2 T 1%, L
PRFE SR AS | BRI K, 28 B A 24 3 ] 4 FH 1 4 ik
FURGE , FECEAR LM R 25 R S A IR 5 R %
I 56 22, DATIT 08 1 Hf 08 790 o 37 5 1 ) S A T 4k L 3%

20 = sample A linear Rp
— fit sample A linear Rp
« sample A nonlinear Rp

15 — fit sample A nonlinear Rp

1.0

Rp

0.5

09 200 400 600 800 1000
frequency / Hz

a. propellant A

20 H « sample B linear Rp
5 — fit sample B linear Rp
= sample B nonlinear Rp
15 o — fit sample B nonlinear Rp |

Rp
5

03 200 400 600 800 1000
frequency / Hz

b. propellant B

15 + sample Clinear Rp
— fit sample C linear Rp
w sample C nonlinear Rp (one pulser)
— fit sample C nonlinear Rp
10 » sample C nonlinear Rp (two pulser)

>
» — fit sample C nonlinear Rp
\J
v

Rp

05

0 200 400 600 800 1000
frequency / Hz

c. propellant C

B4 Rl 5 A e i 7 o 5 2R

Fig.4 Nonlinear response function results of three propellants
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Table 4 Nonlinear experimental of trigger conditions

No. trigger pressure p/ MPa power mass/g trigger position

1* 20-30 5 End
2# 50-60 10 End
3# 80-90 15 End
4# 150 27 End
5% 50-60 10 Middle
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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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