W16 % 45 W & EE
CHINESE JOURNAL OF ENERGETIC MATERIALS

2008 4£ 10 A

w7 Vol. 16, No.5

October, 2008

XEHS: 1006-9941 (2008 )05-0629-04

FRHRANEESHEEER THRSMEFENLRAR
EEX, BE R, RN

(AXEIAFS A THRER, L7 FX 210094)
WE O T DF TR A AL JCRAE 3L O I R 2 R 5 2 1 B A PR R SR T 48 PR R A B UM 11 T g R e i
Tt A Dy R SR AR R BT, O T v I T T R A% 1 T IR R A K LR B R A A SE R F 7T o 4 SR A e R O S R
H R HE R KRB 2 B AR ZUWR S S o AR 25500 B9 5 K BT T A BEAS [, JHG o LA I 400 245 390 32 A 20 Y A K
HALAEERY + PTFE S 2550 £ 00 19 mi K HARBe vk REFRE , LS AL RS L — ALY D 24550 3 B 23 19 R A A2 E 1k
B2 KIGFFEEIS A bR 22 0 523 ms, j1 K BT AL 35 98 1L .
R ST L ST HIE SER; IRHERE SR BRI LRTTR

HESHES:TI413.5

1 51 7

JCERHEH S B B R HERE B AT T — ik
PFREIE. X EREIFIHER 10 ~20 ms, K HE3E
S EES NPy =T B ) == B .3 - A=
Wi, R HER e 2= N 2R R R X R R AR
ARG R HE 2 FIBR e 7 ok s ZUWE S P B, ™ H i 2
T B HE KO IE K o BEAULSE 56 36 B, AL 8 F MR T,
JCHE 25 TR e 21 B 46 4 Ak T 4R 2K/ 8 8l &2 1% i i AR
Ao RS K BB T, R TE LR 1 25
— B, DAt T8 2O IS HE 285 AR R 2k ik, DAARIE
FCBRBE AT SE M, A 0], 8 0 vE R UE TS HE 0 0 AR ORS R
1994 45 B 4635 B T4 5E 1 0t 86 45 519 3 B L
B IR B S5 KRR 5 AL 1 9 1] B 2 H0CA AE G HE 5
WA AR E . DU S KCH S X I HE 25 55152
RIS, 2 8 T8 AR S A&, BV 58T s kB
JSUBRHEZG R G B . T 2001 4F RIS D TR SL
I 5 Y R KR KR IR I TR R T X 2R 4G
o 2004 4F, F N @ S BE TN N, Ak L 2
7R v B 4 R e R, A O] SRR AT B XIS
HEZ 4 1 e il i

DAAEARAS 15k BB IE TAEES 2 W T —A ) i1, B
AR I ERE I HERA R 35 PN 1 2 0 TR A 2 0 IR ik L
A B IR e a s M, s K LA By W] S M A AE R) R, R
TRXMECRUE IS HE 25 ) A e AT S M. iy itl, AS PR AEZE I
TORHE R BAE S R R R B B SRR 9T

Y75 B #A . 2008-07-31; & H#5: 2008-09-11
EFE BB (1975 = ), Wb A WE 5805 1l O 7 BE B L IR 25 44
BeHliE 54 AR . e-mail: lu. chunyi@ yahoo. com. cn

XERARIRG A

2 ZWERERMWLAE

2.1 ZWEE

A RAPLSER AL A 1 IR JEE R B8 2 P 14 g A S 3
TEOL, KA T WA 1 e (2 4 PR e e o~ 2 P g
R be s [ ALY 550 mL, % PR R e 1 Ab 2
AT BT DI R R B AR 58 mm bR} Ry B4 R
4.5 mm, i) b — T A TR o KR 2 A 2 ]
FE R AR b o BARE S AICE S AR A K 2y 47
FILZG . SR AR R SRR R I R

|

NN

3
6 %%;
\

7~

~

5

B e PR e s B
L8P, 2— ke %, 3—ri KR, 4—F 5,
S—IEHL, 6—4/7 HAkdy, T— i KEif
Fig. 1 Sketch of semi-closed bomb
l—diaphragm for shear, 2—combustion chamber, 3—igniter,
4—seal ring, 5—bottom cap,

6—4/7 single-base propellant, 7—ignitor bag
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Table 1 Main parameters of 3 igniters 50 ]
L. nozzle hole mnozzle hole principal igniter charge 50
lgmter - mber  diameter/mm component!?! mass/ g S 40
a
1* 6 8 barium nitrate 20 =
, . - S % |
2 6 8 magnesium powder, PTFE 41 / \
3#* 6 6.5 zirconium hydride, lead oxide 80 20 /,/ \
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Fig.2  p —t curve of depressurization process of igniter
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Fig.3 dp/dt =t curve of depressurization process of igniter
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Table 2 Experimental results

N cenit igniter charge mass of 4/7 maximum time of igniter flame  duration of igniter ash in igniter
o tgmter mass/ g /g pressure/MPa appearance/ms flame/ ms after burning/g
1 1* 20.0 60 65.3 0 604 1.54
2 2# 41.6 60 60.2 0 4168 4.12
3 3* 80.5 60 64.0 32 1140 30.75
4 1" 20.0 60 63.6 0 472 1.66
5 2# 41.8 60 59.9 0 4520 4.87
6 3* 80.7 60 60.3 44 1888 28.17
7 1 20.0 60 67.3 0 60 0.36
8 2* 42.1 60 67.5 0 4036 5.84
9 37 75.5 60 62.4 28 880 31.04
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Fig. 4 Photographs for working course of 2" igniter under rapid depressurization

t =28 ms t =44 ms

&f
i [

t =76 ms t =120 ms t =156 ms t =188 ms
Bl 5w EE AR 3" Ak  TAEF S A

Fig.5 Photographs for working course of 3" igniter under rapid depressurization
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Fig.6 3" igniter after experiment
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Transient Combustion Performance of Igniter

for Base Bleed Unit Under Rapid Depressurization

LU Chun-yi, ZHOU Yan-huang, YU Yong-gang
( Power Engineering College, NUST, Nanjing 210094, China)

Abstract: To study the transient combustion performance of igniter for base bleed unit under rapid depressurization,a semi-closed

bomb and a high speed digital video camera were used to simulate and record the combustion phenomena. Results show that the

combustion of igniter is disturbed violently by the rapid depressurization. The anti-jamming ability of igniter depends on the charge

in the igniter. The combustion of the igniter charged with barium nitrate and those charged with magnesium powder and PTFE is

stable, while the igniter charged with zirconium hydride and lead oxide is unstable. The standard error of duration of the third kind of

igniter flame is 523 ms,and also its nozzle hole is blocked seriously.

Key words: armament launch theory and technology; base bleed unit; igniter; transient combustion; experimental study



