— Rl KO R T B

575

XEHS: 1006-9941(2011)05-0575-05

— e O OE AN TR 3R

o] 2 2 2 3
REE, RBE, MR, BHET, BEH , A5
(1. FdekmER, WE KK 0300515 2. wA A AT H5HFEI, i H KK 0300515 3. FMATFT W ARAF,

w9 M 646003)

W OE: N T ENR SR O G R JTT CCD (charge-coupled device) iy # SR AZHLIASE T 30 mm KK 25 A 1 B,
BT e R 3 25 C ML KM o il Image-Pro Plus6. O [&] {5 b FRLEK PR AL BT 52 56 PR, A5 O TR L O de R ELAR KO P 2 B4R LK
YT 24 I FAR I e %% B (1OD) o i Wien 23R T 1 AR o B A i 28 S HBCRAE M A0 B T8 1 XA IR . 25 R R0,
T 3k A5 2 0 T T FAE I 1 A B TR S 3R . IOD T AR S S AF M 10 K M TLART RS I 8 4 5 B 1y St

KRB RAPA SR O K CCD HiR; BB M0 KRR E

RESZES: T)55; 069 MERARIRES: A

DOI: 10.3969/j.issn.1006-9941.2011.05.021

1 5

il

J T KB R W KA E R —, K
ING KM R SR RS 2 B2 R R R 2 R
HREA K MO AN TR R GG F A B AR R
AR, EEEHAE: Sl RESRERSEE
0B e MR E T B I A M7 A Y KO DG
S FRARFT R R, 2 R R HR KA K,
Mt 2 B 2 AR e RS 5 4, i R 1R R AR

H KA I3 7 B A LN B T
MM e A R o 20 A 6 3 v AR 2
ERR (B REAS B K i JLAT IR R, HLSc o 2% i 5 B
I BT Ik 2 5 Sz I A A [ AR 52 36 B ) B 5
FESRHT 20, D 2 R A ) 15 108 25 R R 5 S A 3 [
FEAETE 45 R4 52 TR ME 1 Bk B o A BIF 50 02 T 1 i CCD
FAR T XM 1 KOG HEAT O, R ol B 45 43 B ik
T BEAT A3 M H 5, T 455 BnT LA SE JoRS o 3t 35 10
H T K TLART RS R 8 S 58

2 FEIRE
W 9 DI A A0 2 A5 B €0 DI I ) 8 S R A S R R

A2

M(T):!M(/\,T)d/\ (1)

Wi EHE: 2010-12-21; @ HEA: 2011-03-20
EE® v RIGTH (1984 =), 5, WL AR S0 AR, g5 & 0 245 M0 1 R o Oy
[ i 5% - e-mail: viola7788521@ yahoo. com. cn

CHINESE JOURNAL OF ENERGETIC MATERIALS

XF AR R AR R 3 B v R E A () I 2 RO
G\, T) W2, 41
M(A,T) =¢c, - A7« (e —1) " (2)
K, e, NE—EHF R, 2mhe? ,3.74 x 10" W - cm 7%
C, N HESIH %, ch/k,1.38054 x10" pK « m,

XM KR TR — AR 2000 K A4, HLIK
1A <1000 nm, fea] 2 B AR B s Stk AT
W HARZE AT 0.1% 7 RikI 4 AR R
M(A,T) =c, + A7 - e @7 (3)

s CCD By ROGR M, K EE G(A , T) il 4E X
(3) 284N

C
G()\ ’T)=R.5/\.€A./\7;e—cz/ﬂ5 (4)

X, S, MobIEBUR R EG R WA w 8, 5K
K5 e, HRIGWIR IR 5 REL
XFC (4) OB, nT A5 kORI Ry
CZ
T=  (Ine, = InG(A,T) +InN)
Sth N =RS, ¢ /A7, g — K, A A AR R A
PR B 0 ERE S, 28 N.G.e,,
3K TT SR AR R R AR
KIGI TG S6 % B2 (1OD) 2y
IOD=ﬂAG(A,T)dA (6)

A, A KT AR, m”
M G TE R KO R EAR A HAR K

(5)

A he A A 2011 % #19% #54# (575-579)



576

HIGH, PORS, XA, BRAE, WS, 485 H

8T 359 J A IS AT IS ] £ J8E A SR AE I 11 NG 1Ry JLART R
ML T R R PR S R TR O TR BE R AL 1 A
5 BEAE D M 10 I TUART RS B 3 58 B2 1 25 5 1
B, A RARAER T JCHE SR 0

3 WMONENK KR EGRLE

3.1 KA R Rl R

W52 30 mm FGE M,

FEM KL %5 . Redlake 23 F] 1 MotionScope PCI
1000SC 7Y AR AR o MHAZSEL: Fre s B 500 /s,
ot 2.8,

&% &b B A4 . Image-Pro Plus6. 0 # {4,

B1 WKRSRER

1—30 mm FUEM, 2—H 1A KM, 3—HRHL, 4— 8l R4
T A%

Fig. 1 The sketch map of the test system

1—30 mm cannon, 2—muzzle flash, 3—camera, 4—figure

collector and processor
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Fig.2 The muzzle flash photographs of propellant A
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Fig.3 The muzzle flash photographs of propellant B
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Fig.4 The muzzle flash photographs of propellant C
a. propellant A b. propellant B c. propellant C
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Fig.5 The coverlapped photographs of muzzle flash for propellant A,B and C
a. propellant A b. propellant B c. propellant C
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Fig.6 The 3D optical density photographs of muzzle flash for propellant A,B and C
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Table 1 The calculated values of the muzzle flash parameters
D, D, P, 10D T
propellants /cm? /cm /cm /cm /cm? /K
A 48410.4 295.1 244.8 1150.2 5980595 2338.2
B 44940.5 271.2 237.7 1117.9 5668820 2325.1
C 29587.4 266.4 192.2 964.4 2322119 2237.4
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A Method to Measuring Muzzle Flash of Gun Propellants

YUAN Zhi-lei', HE Zeng-di’, LIU Lin-lin*, Li Zhi-xing®, FAN Xue-kun', ZOU Xiu-mei’
(1. School of Science, North University of China, Taiyuan 030051, China; 2. School of Chemical Engineering and Environment, North University of China,
Taiyuan 030051, China; 3. Luzhou North Chemical Industry Co. , Lid. , Luzhou 646003, China)

Abstract: In order to characterize the intensity of the muzzle flash more accurately, a high speed CCD ( charge-coupled device)
camera was used to shoot the muzzle flash of gun propellants A and B used in 30 mm gun, and nitramine gun propellant C
just-in-time, and the image processing software Image-Pro Plus6.0 was used to edit the photographs of the experiment to get the flash
area,the maximum dimension of the flash,the average flash area,the average circumference of the muzzle flash,and the integral
optical density (/OD). The flame temperature was calculated by Wien formula. The intensity of the muzzle flash was characterized
and analyzed through the comparison of the obtained parameters. The results show that the shape and intensity of the muzzle flash
can be characterized by analyzing the parameters obtained. The /OD can be used as a parameter of characterizing the geometer and
radiancy of the muzzle flash.

Key words: armament science and technology; muzzle flash; CCD technology; integral optical density; temperature of muzzle
flash
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