Wk 3 -
1999 4£ 9 H

L
ENERGETIC MATERIALS

Vol.7, No.3
September, 1999

XEHS: 1006-9941(1999)03-0118-04

16 FE TS 9% 40046 i 500 R 0 o B Uit 7 S 9 5

kX K.k E,FTH, ZER, BeR

(E R oA %, ¥ E KD 410073)

FE: DPFAH B8 B RE S 2840 8 048 0 3 Uy v A M vk PGB o B S TR L Sl Lk A v AR
SRS o AR B SR SR AR T AP T T R i Ak B R R T R R TR P 4 A T iR 2 IR Y 25 5 [ B

T 30 T O O R L
KW TLAEMESEH ;s R RRBETERE s IUIKTT %
HESES: V512

if

1

R T Pk v R S i RE ) AR AERE ), RO —
R EARBUN (R W& 3 R L)
PESERRPE o A [ A KT o & Bl B DA HS BB o
SERL TR B BOR B B N — s IR E e
R,

BT DA ih R 2 A o R kA = S A i
SRS BERAT R R R AR R A (A I AR ) SR
AT AR WA AZ AL, B 1l i He kA = 0 A A
B2 BA LU B A, A SRR AR A A T 7 A 1 e A
ORI L B AR 3 R R I AR I 2 2 [ 4K KR o s
R HL AR U B n] Bl R A T 5 Ak T 3 A
o

{ER Al 2 2 [ A JCHT o B & 3l ML X 3% A 41 3 71
P& TR 2 B R, G OR AR AR HE R B A R A
G R QR Z NI R R A AN R ORI WA Y oy el
TE YRR AT TR T R T I 2 S [ R KR P s
BB B A HE R TR T 7 FPE RE SRAE 7 Y LA

AR A KT RLIF45 & £ H 54 1], e
B AEAHE TR RA G M R I 3K 1k A B B A 5 vk o

2 TS B H R IR R
(1

55 W IR AR R TR R B, 2R SECHE R SR A e R

s B H: 1999-02-03 & E HE: 1999-06-10
TEE R : 3KkHE (1962 - ), 55 14, @l #8235 2% 4048 0 511
Koty K shLF T, 2 E AN R RIB N TR o

XERARIREG: A

D R RN [ AR KR b A S LR Uk
A i 1 B AU A TR R SR A R LT R R HE
FR R — 2, 4 AN B  E — 15 2

PR AEHE TR 9 B 5 B L R BT E T B Y
FRBEAREPE 5 R T HE BEFR) AN ) o 3% S HE ) 1)
MABE AL 2 -

1) SRR ARENE . o T 2 A\ ik
P RE SRR i = /NN 5 (A S 2 i o B A
VAL S8 A0 o L o e i 2 K e o 2 4 L s 2 AR AL
IR UL 19 et 5 79 T 0 R T 1y 3 2 R BE R HE 2 T R
PEARENIRNZ —; bt T g8, &R
TOURL AR A8 P P9 T S5 A1 T, 3 o 70 498 6 1) AN L E
TR SE B2 4R S R TR 998 3 IR, 22 T B A 2 R S B A )2
ARBABE HRBE AL A v 2 790 bR B v SR B 4 . TR Y
Fourest % A\ 36 WL 48 £ 1 48 A FE T 5% 40 4 0k 770 498 1
b T A i T S TR R T A AN AR E AR BE LR

2) BAMEDFRBE N . — D5, i T 3
FR R SRR TR B D HERE TR AR B A S A R B I AR
BECHA /I | DR IHE 5% 44 A2 590 1% R AR 5 o5 — T i, oy
B A E VTR A MR R A A b A e iR AR, JE X AR
TEIEIR A A e 1) AR BRIE , BRS04 A T i
—MBEAE 0. SMPa LU, Ui e A A9 T2 A Je 5 A 3008 22 4
SHEFE TR YRR BE A 1 G2 18, T EL A AR R AR R T 2 —
TR

3) B R K IR M o B AR HE R R AR AL R
AR RN TR LR R R T e . SR
A TR A5 R T 4 BE i R P A T LG A K RE
B E] L



%3 1

KA ARTE T B AU R R e M RE 4T 3k B 119

4) FUAMERE IR BE A 58 4o T AR R AR AL
7R 5 B R OR D AR T A B I A e e vy J A 5 A
VI Z WA BE B AN SE A REBESE N

PR A B S HE ST A b S 18 RS TR 22, MR TN 3R
B A HICA R L R 2 A 00 K Sk 1) 00 47 9 ok
E TR A HE S TRVAR T A A K IR R, T A B A R A 48R
Be vk REMK A H A R

3 REEHFMEEREIL T ES 0

3.1 mExgE"

P RSP U R A R T 24 2 48R o N Xk LA T (K
SRR PR YA B A T R A0 SR B I 1A, A UG 4 2
T 105 55 0 1 7 VR R A I AR RO Y OGBS
TR R A B BT Ak i ISR, T L B B R B
FEARI LB 555, B LA RS A 3 J0 vk X 3% 4 HE ok
FITEAR T A #R 8 P RE HEA T A 2% i I3
3.2 &

T[] 27 2 HHE 2 790 i A MR e P B M 17 3 H TR A
(R R o T A AU R A R L TE R
Be i B A I BRI v L A B Y 4 T ORI S 55
PG, B b W 22 A7 I B AR T R T B
WT , A BRI A [ L) 7 1 R N I W 22 AT R o S b,
HT TR T B SR HE AR AR 68 1 A 58 Ak, i AR S
PEFURRBR G, KA be 2 BE b B 3 — 2 KA BE AN 58 42 1 B
Y, X LB 75 by M FE L SR E RCRUE E IR T A
I8 55 D AR T A 0] 25 25 R I 3, % TR
SR BRIAbE 3 BE OB E W), 220 X IE T S AT
Ve R A 5 i Xt #8232k 0 1 2 4 19 78 B b A3
Ui

B HRE TEE HE TR) RE 2 R R R s S L 5
el A K o T gl AL S 6 Kl X L (L3R 1) K BE, HE
25 DN A5 1) B S T 1) 5 250K e A0 A5 I ZE IR UK
A g A R TR AR T 1 B A B

®1 FREFENEHEGE R EEE TR E
Table 1 Burning rate comparison of fuel-rich propellant

containing Al and Mg measured by two methods

x M [T R HLAR
p/MPa 0.49 0.498 £0.010
r/mm s 2.52£0.24 2.445 0. 131
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Table 2 Regression parameter calculated by Vieille formula

Jal )4 w g7 .

" FRES
ZH A-01 A-02 A-03 A-04 A-05

, 0.68 0.28 0.13 0.26 0.32
i a Z51
a,, 1.729 3.550 3.917 3.839 3.133 .
R, 1.0 0.989 0.987 0.999 0.979 (p BRIE)
n,, 0.71 0.30 0.14 0.28 0.33 b 25
a,, 1.641 3.430 3.854 3.719 3.010 - i}
R, 1.0 0.985 0.990 0.999 0.984 (P HHXTIEIR)
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Table 3 Regression parameter calculated by Summerfield formula

1 25 i
A-01 A-02 A-03 A-04 A-05

a, 0.435 —0.455 -0.107 -0.0381 0.0127

b, 0.187 0.326 0.372 0.304 0.313

R, 1.0 0.997 0.999 0.9999 0.997
n5(3.92MPa) 0.654 0.305 0.254 0.297 0.332
ns(1.96MPa) 0.728 0.225 0.157 0.264 0.376
n, (0.98MPa) - 0.206 0.046 0.235 0.386
n, (0.49MPa) - 0.223 -0.145 0.167 0.301
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A Study on Measurement of Fuel-rich Propellant

Combustion Property at Low Pressure

ZHANG Wei, ZHU Hui, FANG Ding-you, XIA Zhi-xun, XUE Jin-gen
( National University of Defense Technology, Changsha 410073, China)

Abstract: By consideration of the combustion characteristics of the fuel-rich propellant at low pressure,

the various techniques to measure the combustion properties of the fuel-rich propellant, such as, the

strand burner method, thermocouple method, ultrasonic method, firing test and high-speed photography

method are evaluated. The difference between the recorded pressure and absolute pressure should be no-

ticed in the low pressure experiment data process as well as the selection of the burning-rate and pressure

correlations.

Key words: combustion property; fuel-rich propellant; low pressure; measuring method



