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Abstract

Based on the expermental buming data under gas and particle erosion A rtificial N eural N et otk techn ique

usmg BP arithm etic was used to study analysis the humng rate property of HTPB sold propellant Tramnmng and prediction re-

sults show that the error of BP arithm eticis less than 4% . The resulis ndicate that the bum ng rate of H'I'PB propellant can be

affected by both gas phase and particle velocity Buming rate is sensitive to particle velocity at low er gas phase velocity There

exists a threshold of particle velocity It particle velocity exceeds this value buming rate of solid propellant is dan nant by

particle velocity and it ncreases dramatically
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Fig.1 Neural network structure in

burning rate analysis
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Fig. 2 X-ray original image and processed image

at t=1.0 s of test No. 1

Fig. 3 X-ray original image and processed image

at r=0.8 s of test No. 2
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Table 1 Burning rate and flow param eters at
different locations of species testNo. 1
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Table 2 Burning rate and flow param eters at
different locations of species test No. 2

Location fmm 24 40 46 54 65 Location /mm 14 38 50 62
Gas phase velocity /(m /s) 430 585 560 6L0 670 Gas phase velocity /{ m /s) 4 1 10 3 18 7 21 8
Particle velocity /(m /) 14 5 27 32 32 29 Particle velocity /(m /s) 6 17 164 5 15 8

Average buming rate/(mm /s) 9 56 12 48 14 08 14 25 12 29

Average buming rate/(mm /s) 7 39 8 36 8 68 90

Table 3 Experinental data and predicted results

Chanber Particle G as phase Expermental buming Predicted buming Relative
TestNa Location fmm . :

pressure M Pa  velocity /(m /s) velocity /(m /s) tate ratio/€, rate ratio /€, error /%

24 14 5 430 L 32 L 313 0 57

40 27 58 5 L 726 1. 689 2 14

1 46 353 32 56 0 L 95 l. 928 L 12
54 32 6L 0 L 97 1. 897 372

65 29 67 0 L. 70 . 735 2 04

14 6 410 L 04 L 052 L 19

38 17 10 3 L 17 1. 215 3 83

2 362

50 16 5 18 7 L 22 1.222 0 1s

62 15 8 21 8 L 26 L 218 332
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Fig. 4 Influence of gas phase velocity on

burning ratio under constant particle velocity
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Fig. 5 Influence of particle velocity on burning ratio

under constant gas phase velocity

B 4 R AT LU Y, Zid 305 2UE 4 % )
HLA B o I B B — (5 I, Bz i =k
T o R S K P i S B R L R
T (M5 o e 243 3E PN UGV ALK, BN 1% A
L i IS FHEE 7R R T AR A2 I S

4 &

(1)FET BPRH&8 2 7 1P R 45 4 T [ A4 32t 711
AR A Y LA 58 o PR TS A
( 2) S A AR 1 ek R o8 A 2

NS

M [ A 32 771

HIBRIE . AR RSO3 B SR A T, HEIE 7R RA AL
i 38 FEE P AR 4K B R UK

( 3) AL Ol ek ] 4 3E 75108 T 1) 52 1) A7 7 5t
PR SR, T A SCHIE 50 89 T #2477 A0 T4 5 4%
i, 20T T BRI 2 25 m /s, A 0A 1
pIINEEE AR RN IS SR

SE K

[ V] W3R < Jm [ A 2 750 78 n ot J5E 37y o R o I % 25
KAGERF ML TR [ J]. HEREBOAR, 1987, 8(5).

[ 2] kAR, EERE, 5. B KE RS xR
ISEIA [ J]. A2 ah J1 54, 1994 9(1).

[ 3] fUHEss, FHEE SEE % Sd8RAF T EELZS)
BUP i 37 e #6882 o VoW 50 [ ). 4 KT 4R,
2001, 24(4).

[ 4] F LX) ¥, oKEE, 55 ORI R 2 42 B i
M () SESRWT AT | J). HEHEE R, 2006 27(1). (LI Jiang
LU Yang LOU Yong-chun et al Experinental mvestr
gation for the mflience of particle on msulation erosion
[ J]. Journal of Propulsion Technology, 2006 27(1). )

[ 51 XUfRE, & B0, (] 6 5. 5E - N T2l 28 1 5 16 1R 2o A
FAERTIT [ 7). HEBEBOA, 2004 25(2). ( LU Perjin
LUX iang HE Guo~qiang Buming rale relativity investr
gation using artificial neural nework| J|. Journal of Pro-
pulsion Technology, 2004 25(2). )

[ 6] Z=FF, {7 [ o5, Xk, S, A7 Rer T Rt 77 4
et e 52 R 38 BF AT [ D). 1 ROk B AR, 2008 31
(1).

[ 71 {7, EEKE, S8, 5 8R4 TEERNILA
PR EAEBLL [ ] #EEEOR, 2002 23(3). (HE Guo-
qiang WANG Guothui CAITmmin et al Numerical
sinulation on 3-D wo-phase flow fiekl n SRM with acceb
eration bad [ J]. Joumal of Propulsion Technology,
2002 23(3). )

(% HE: 3L )



