16 % 452 W s B
CHINESE JOURNAL OF ENERGETIC MATERIALS

2008 £ 4 A

7 Vol. 16, No.?2

April, 2008

XEHS: 1006-9941(2008)02-0219-03

0 MY RL 12 X (A 5¢ 57 4 5 58 BY =2 i

Foa, kRN, 2 B
(I WMEIRFRETIEFIR, L7 LME 1101685
2. X EIAFBREHZERAIRXER LR E, Jx 100081)

T WETE T SEOBDRLAR X IR 6500 i 55 500 JEE A2 i o ) TR A2 52 W) TR 7 3% DR D' 700 498 958 7 400 v 5 3R AL 77 1) 2 5
RIEAT TEIE . S5 & B AR AR B 56 SRR 7™ W i 53 < TR Ol 530 AR T DG 8 S B, 48 11 1 50 b A8 A0 TR D 51 4
SYRRBERSCR o BB HTAE I T TR IC J5 rh AEBRL AR B/, JFG DA ' el S 5 B8 o T e A TR AR 4 B A e
SRR B AL — T TN DGR BC 7 (AL LU 50/501) Je ot A [] R A% 5708 L o5 S BR 40 0 3% A S804 I 28 K 7y = 5 IX O 51
Py (A LE 2 50/50/3 ) F) DN DA 36 5 B, 90k 10X — £ 8 Y IE B 1

KW : FRF A G REAR NG ks RARi

HESES: TJ413.7

1 3]

SR TERE 24 A R A A 6500 v B ) 2 .
BB A A TR SR AR LA AR B U e 2
KA AR, = A AR 1 A AR 5 A e R
S0 A ENAR i 0 KGR, 8 R SO K 2 i ]
JRFRI o BBPRLAR AN TR, LR B 7 R A AN ) Y Sk
C AR A AR X 5 388 32 1 585 0 19 A DL AR
AR AR DBRE M S 96 5 T BE 5 1 BR B R A o TR DI 71 A
SR B R, R DRSS G — 2B A TSR (LB A Al

2 SAMYRLIR X RS 4R 5T 58 AU RN

2.1 EMBRTMREERTE

TR R AR O 1 2 IR A X
ZRTUMY BUR BB R BEAT T 2 B0 5N SE ot o, 1
TR UCBE R S WL 7 BRTE B SR At B, 2 57 1 SR R
e 1R B B L

i

80k, 17 2 =
o= +i)£*:)30“]3d3 = pd T (1)

X, D 2R A BE " W P BE R SR T I HAR  em; y
AR AL p REE, g - om
Pano, HRBET WM BETE g - em ™5 kSR BURLIR R
B e RO RG d DR R B B AR emo MUIX
ARTAR SRR W RS kAR S TR M R R
B =0 2 R U o

5 B H#: 2007-08-30; &[5 HH#A: 2007-11-21
EZ® v BHL(1970 - ), J5, 1+, I e B RE IR 5 M K R 2
L MBF T AE, e-mail; bashuhong. student@ sina. com. cn

Wi PR 5 A A
XHFRIREG: A

2.2 AXFMEEHHERENESR
DA 6 TR A0 7= 0 v Bt SR AR 1 1 B 55 5 B PR
R RIS . BARE G RN 1, bR bR R SR
A5 R A KA O T L 2 HoRr AR e O
2 BRI AR AE R SE 5 R 09 6 B KA B B R
PR ST B R SF 3O . McGregor'™ 137 FH BB 5 F- 485 )5
AT T AR /IR 4 SHE IR A 5
M,(A,T,D) 2
My(A,T) - _Z-TrZ'DZ
L, M, (A, T, D) R BAR/NRLF 1) 50458 1
My (A, T) FR R EE R SRR B 0 B2, D oy JRK
BT AL IR, M A <2aD B ARG, X H
W2 (2) a8 SCR SRR R S R AR S e [R5 &, A
R S
2@ - D’
B B TR G TR R e T, L SR AR 7 L T
F R A TR IR BE R A T R T G R R K
PRALHR B I R R AT A Bl SR AR A S R AR R g [ T
ky KeFRom o W e, 2 AH TR BE T MR 1) 4 56 1 2
55 [l A2 S A 1 i S R 22 b, BRI R AR
WU AR /N 19 K Gt 38 0T R

(2)

k, =1 (3)

2

é‘n:é"k/,:é"(l—m) (4)

3 (4) RBURKAR/NBL T BB AR AN ), R G 34
ANTR] R AR K, e S AR o AR AR T R AR A AH [F]
25T R 9 S S 3R MK 3 B A
2.3 WRFHEHEE

PRI 0] B A5 5 R B LR B CBR o 5 SR = )



220 & fi

ok %16 &

SRR I, WA FOR N IR T o A IR S S 2R P 5k

FANKLT 1 K R &), Foon MY Plank %€ FE A1 A OG5

JER Rt S RS ) AR5, U DR Y6 S BR 1 i S SR Ay

I, =g, 10T (5)

A, rg BINDGKERI AR o JE 25 -BUR G2 W

ABCBCRLAR A [R] B S B A BRI, A 1l i) = S Ak — B kL
TR AR . IR (D) () RA(S) , iTHR

2

]028‘(1—7/\2 2)'r(z,'(J"T4
2+-qm D
A >
=g+ (1- Yer o T (6)

2.2, nzd%
Ao, 1, IO KCER B R TSR D R R R B
PR AR I B AR d RATRWER I ER, Y
A <V2mDBF A AR

3 (6) FT LATS 76 H e 9200 4% 1 R 1) 10 195 1l
T, 08 BORLAR /N AR B 7 W v 4 8 Tk R A
TR DA 2 T G S R A

3 SAERIESEMHY R ST iR 50 E

3.1 KCIO, FARREHZSAMARN TR 7 RS R E
T B AIE E A PSS BT, X AN TR AR Y B R A
SR PR ) e TT (BTaEE L 50/50) HEAT T AR AR
DRI S i B2 PR k. BT A AR LR 90 g IR 2y
SSEJREIE 4 mm, F RN 102 mL, PILEEES D 60 m, 73
7 1 ST-80C 7Y et 5 3 (375 [l i 400 ~ 700 nm) il

FZ-A RUGES T CITE [ 2 725 ~ 1050 nm) i3 — 50
WE 7 A6 AN T[] 52 B 1) i S o 22, A 2R L 1

% 1 A5 X KClO, sy LU [R] E L 20 Al
19 NG LT, Toie BB Sk ik S AR BROE 0 b,
T LG DRI 21 A1 BeF- 32 4 B 5 B2 249 B 6 B s A2 11
P /INTT 3 O, 3 5 3R 7 A B 258 — B0
3.2 KCIO,  AEHIZ R0 3% IR EH A5 HM =TT

B /TR SRS R E

N T LB IR BRI I B, R [RDREAR SRR
1o AR BN 3% P4 W N5 418 = S0 B J7 (Jo i L AT
5075073 ) HEAT T AR TN DG B A 0 B A K SE g
ZRAFI) L A R K 2

HIZE 2 T4 X F 48 (KCIO, F1 3% 31 A B IR 21
B = JCIA 5 BE T (i FE A 0 50/50/3) , Joig Bk
e B by ik 2 AR BRIE 4008, AT DLl KR 2141 % BEF
A9 S 5 R L B A R AR ) DD T G K XL AT
HE M 9 45
4 £ ®

(1) L FRLAR 52 i [R5 TR DGR AR 458 77 W) o 5 2R
FHRL T e S5 R BEAT THBIE 15 T " B by i A
TG SRS 7 WL AR AR M DR OG0 6 A 9 ) 5 AR OAY

2
%).,g.a.r‘
2@ e pid

A <27D B ARA .

(1 -

I, = ¢~

F1 KCIOMAEHRZEM TR FNESEE

Table 1 Radiation intensity of binary mixtures containing KClO, and Al powder

particle size of Al powder
formulations

visible region near-infrared band

dsy/pm Iy/cd Ip/cd 1/W « s L/W - s
7.95 x 107 2.16 x 10°

FLQT-0% Al/KCI1O, 30.32 7.89 x 107 7.92 x107 2.19 x 10° 2.17 x 10°
7.92 x 107 2.17 x10°
8.32 x 107 2.51 x10°

FLQT-2* Al/KCIO, 20.37 8.29 x 107 8.29 x 107 2.53 x10° 2.53 x10°
8.27 x 107 2.54 x10°
9.80 x 107 2.66 x 10°

FLQT-3* Al/KCIO, 10.50 9.75 x 10’ 9.76 x 107 2.65x10° 2.67 x10°
9.74 x 107 2.70 x 10°
6.42 x 107 1.62 x10°

FLT-4%Al/KCIO, 35.4 6.39 x 10’ 6.42 x 107 1.59 x 10° 1.61 x10°
6.44 x 10’ 1.61 x10°
7.29 x 107 1.78 x 10°

FLT-5% Al/KCIO, 20.42 7.31 x 107 7.28 x 107 1.72 x 10° 1.75 x 10°
7.25 x 107 1.76 x 10°

Note: FLQT is the spherical particle, FLT is non-spherical particle.
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Table 2 Radiation intensity of trinary mixtures containing KClO,, Al powder and 3% epoxy resin
particle size of Al powder visible region near-infrared band
formulations - -

dsy/ pm 1y/cd 1y/cd L/W - se7! L/W - s
6.05 x 107 2.01 x10°

FLQT-0*Al/KC10,/3% epoxy resin 30.32 6.09 x 107 6.06 x 107 2.06 x10° 2.04 x10°
6.03 x 10’ 2.05 x10°
6.34 x 107 2.38 x 105

FLQT-2*A1/KC10,/3% epoxy resin 20.37 6.37 x107 6.35 x 107 2.33x10° 2.37 x10°
6.33 x 107 2.40 x 10°
7.49 x 107 2.49 x 10°

FLQT-3*A1/KCl0, /3% epoxy resin 10.50 7.55 x 107 7.53 x 107 2.51 x10° 2.52 x10°
7.54 x 107 2.55x10°
4.88 x 107 1.52 x10°

FLT-4%A1/KC10,/3% epoxy resin 35.4 4.94 x 107 4.90 x 107 1.49 x10° 1.51 x10°
4.89 x 107 1.51 x10°
5.55 x 107 1.67 x10°

FLT-5"A1/KCl0,/3% epoxy resin 20.42 5.56 x 107 5.57 x107 1.63 x10° 1.65 x10°
5.61 x 107 1.66 x 10°
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Effect of Particle Sizes of Aluminum Powder on Radiation Intensity of Flash Pyrotechnic Composites

BA Shu-hong', JIAO Qing-jie’, REN Hui’
(1. School of Equipment Engineering, Shenyang Ligong University, Shenyang 110168, China;

2. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Betjing 100081, China)

Abstract: The emissivity of condensed-phase product particles was corrected by using impact factor of particle size. Combined with

combustion model of aluminum, the emissivity of condensed-phase product particles and flash radiation model of pyrotechnic

deflagration, the formula relationship between Al particles diameter and radiation intensities of pyrotechnic composite was put

forward. It is concluded that the higher radiation intensity is, the smaller aluminum size of flash pyrotechnic composite is. Binary

mixtures containing KClIO, and Al with mass ratio of 50 : 50, and trinary mixtures containing KCIO,, Al and 3% epoxy with mass

ratio of 50 : 50 : 3 were prepared, and their radiation intensities were determined experimentally. Results show that there is agree-

ment between the theoretical conclusion and experimental results.

Key words: military chemistry and pyrotechnic technology; flash pyrotechnic composite; aluminum powder; impact factor of

particle size; radiation intensity



