368 K3, KA, BHE, MK, BhOCHE

NEHS: 1006-9941(2015)04-0368-04
il & E X KNO,/Mg-Al £1 535 (B 77 A 4537 Ko 41 51 4 5 4 14 19 %2 I

B, X &, % 8.8 A, o’

(1. BRETRFMT ¥, LA Bx 210094; 2. b 2 THEAARAE, BRI F 5% /K 161006)

W E: v KNO, /Mg-Al ZLHMF I L0 MR 5 5 B2, SR AT 25300 o B3 n i ( B) 3 9 7 12, 1 B o 40 A1 $AARASORT 75 40 550 444 e S 40 4
AT RPE AT TSRS S5 AR WL USIN B R 75 H R A B AR RGRIR B BRSSO, 2 B Ry & i 0% SN E] 2% Y,
PR R R 0.394 g - 5T 42 H] 0.564 g - 571, 2 B Ky i Hy 0% 1N ] 4% B, MR PR TR AR S5 IE AR I 72771 °C
995.68 W - m™ - st #fi1%] 1046.19 °C 1681.59 W - m™ « sr' g sk B i B Mo 5 e 14 Jon 52 B o) 56 84 0 v/ 1) R 4, B
iRy 4% iR SR R B 2. 64 W+ st SR — 50 HL ) B K AT AT AR TR R R 0 S R R R B IR BE S £T AN R A

S IR B MRS s AR IE

FESES: T55; TN976; TQ567 NERIRERG: A

DOI: 10.11943/j.issn.1006-9941.2015.04.011

1 5]

I

LT AMF I — Bh A R b 1o A2 v il 7 A= R 2 2T A
S O KR K230, X 2T A S R B U e R G s
J i W T4, TS — AR AR AR S S T
VEW BEREAR [ HBAE T 4 Ah ik B, LI, 5 2 X 30 /Y
CLAMB R F B AL e LA B, Bl AT
A AR H AR B Tz R R 214 5 T R Y A
arEEE

EI T, Y AXT T A P 3R 9 F 5 32 22 LB / 3R Y 3Rt
275 (Mg/PTRE ,MTV) Sy A2 43, 3 od 14 2 25 5 iy ok
WFSEGI B ek . BRI S 10 ~15 g 24
FESEFT 5L 50, 25 2R /R X4 Mg/PTFE Jii &t [t ok 50/50 B,
CIAME ST 5R BE B K, 3 ~5 wm/8 ~ 14 pum 4b 4351 K
66.10/5.60 W - st™"; ifif Mg, Al, /PTFE J§i & Lt 470/30
T S SO T4 N N B R 1 N 1 B
254.8 W - s fi126.33 W - st Campbell“’ﬂ?’rljﬁﬁﬁ}f&?j&
KA 7K TSE-MTV SRIERCR £, ,, =185 ) - g7« s 4
B 215 ~330 ) - g7 s, TR R IR B
ST SRy SIC A REER 3 ~5 wm LLAME SR
BAh Weiser 27 B DL Al/Fe, O, S 3t il (9 48 2450 5

WimBEH: 2014-02-25; €@ A H: 2014-05-23

EE® v IR (1989-) , &, LA, FEMNFOCAR XS TR T
P ARWFFT, e-mail: dina522044582@ 163. com

BEBERA: CE1965-) 20 W5 0t , BRIt 5 T T3
i ARWFFE . e-mail: guanhua@ njust. edu. cn

Chinese Journal of Energetic Materials, Vol.23, No.4, 2015 (368-371)

Sr(NO,) , FI& BeA WL ZS & Wl s R, T #g s 3 ~
5 pwm Kb % S5 BE R I BEAR 1 ~3 wm 4R ST, MTV
BHAREIE LN 2 ~3 pm /3 ~5 um=1.33, 1 &
SEHFREIE R 0.5<2 ~3 pm /3 ~5 um<0.8(}f
KU RS R T EL AR B ) O 21 A R
SIEF,3 ~5 um PR GTSBEZ EER

J T RBER 2 ~3 um/3 ~5 um G L 5 E
St HFRAHIT , A58 T L KNO, /Mg-Al Sy JERilt it J7 (1 41
AN, 25 8 Bon KNO, /Mg-Al Skt R 2 ~3 um
/3 ~5 um=0.77, @B KNO,/Mg-Al 7€ 21 4h (19 45
P MTV B¢ 5, Ry ik — 20 312 15 245 500 20 A0 4 5, A AF
FEAEFETE KNO, /Mg-Al 75 15 5] b s fin B A7 55 5 434
L B (B AF 5T AN [R) L 451 B A XoF 24 751 Ay Jo 9K T
Y R YRR I Y S YN EARA N R IR %A I PSIEE .
DAARATH 2 175 T G 21 A M ) 5 B 1 638 B LAl
2 REFEFIMNESEENERSHT

ZT A5 LE TR A 58 B 170 0 S 58 2 2 B T o i A
B MR PSR R BRGS0 B A, b 21 A S R 5
B EIE R N
I=E.m (1)
A T L AR SRR BE LW - srTh s E Sk FLRR B R
g™ sty m AR g - s

B (1) AT, 2140 56 5 i B 5 245 5] Jo & R 3 Ik
TE LG, H T2 700 A A — B, LU SR S Re O RUAH 45 T

g HA

www. energetic-materials. org. cn



R 5 B KNO; /Mg-Al £L 175 1 5 44 be T 21 40 S5 4 4 14 52 T

369

I, H AR ST R AR Ak T Z0m% AN T, 38021 2175 R 1)
AR S T HE 1 R I AR E
W AR B A — e W, R B 5 20 A 5 —
AT A WIS -UR 3 e
M=gT (2)
X M RS W - mT o AT SRR BT
R T Mo R

dP
M ==
dA  oosem

K, dPJ& dA [ ekas 8] & S R 5 D) 25 dA 2
T RN R LR R R W e mT s g
TR B v ) e A 5 dQ 2 0 5 1) B /N SEAR AR G
AR (2) Al (3) Al 4 5 ) 20 A0 48 5 52 FE 5 0
BB C R
Lcoshdn (4)

oT' =
2 BRI

FI, B2 (4) mTLLE I, 204N S = B 5B
B R DU VR 7 B IE B, 12 o R e i B T i 3 R o 4L AN
SR

KRS SRS s AR TELL R RN
I=| LdAcose (5)

2, AA RER AL, m”,

0P R it AR 0 1 - 0 3K 8% 9k A T L 1 YR S
RS LR 350 AA TG B A B RS B
PL, 223 (5) Al i 4 o -

Lcosgd (3)

I=LAAcos@ (6)
DA A O R B SRR IR R RN
I
oT = s Hol(z (7)

A3 (7) mT R AR A R 5 R b TR 9 DY R O GE T
PRLIKG i o 75 TR AR A9 0 kB2 T A A48 o 7% O R 200 41 4
SHERE

3 HIMARRK AIMES SR

TR R AR B (KNO, ), 23 #r 4, 75 B 1k T
A BRA | BE AR G &k (Mg-Al)  RALER A 45 T
(B) %M B 58K 86% ~89% ; AN N IR HAA
i FPM2603 .

FE S £ SCH SR 80 H I T E 4 KNO,/
Mg-Al JFi L Lol 58 ¢ 29 Wi AR A SR O, 4
BN 1% ,2% 3% - 10% (1) B #, iR

CHINESE JOURNAL OF ENERGETIC MATERIALS

Jo 2 R 3 emx3 em A R 5RO E R R
WA, 281 mm,

MR B85 4 . 216 Flir 24 5 SC7000 #37E 4T 4h
PAGAL D TE ) W BE 7.7 ~ 9.3 wm; Jr HEAE 320 x
240 R 5 PR <20 mKy WAk 25 mm, 35
SOOKAMRE 12 C,E|7 °CRPRE N1,

DI Kl ge A 8 TR B S ERT 7 1.1 m
BRI 5, R A R 58 T IE X AR A R T Ak 2y
S o R i A A T DR BE , DU S R be il R L
FH I 21 A HAZRASCI A 5 BA R I T) R R R B 4 S T
R SE T

4 TWHERSWiE

4.1 B M3 EF MRS R R
A AL £ A0 A ASIN 7E K Jog 1 1] LK B Tk BE , 45
SR YA o BIDR 5 500 XoF 24 700 49K 3 9K e Tk ) 52

MLER M E 1 R, KRR E m g L m=
M/t M R it g5 t N RRBERTH] s

0.8 . ~1100
—a— M
P~ ——T
071 / \ L1000
*"
06 *
- / ~_ \*\,\* L 900
& 05 /\ -\ . £
= ~
E . L 800
0.4 Tt —
03] L 700
02— 600
0 1 2 3 4 5 6 7 8 9 10

content of boron / %
BT B X 7 ) ) S5 49K S A R o i 1) 5
Fig.1  Effect of the content of boron powder on the mass

burning rate and combustion temperature of the decoy
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Table 1  Effect of boron powder on the radiation intensity of
the decoy
the proportion radiance radiating area  radiation intensity
of boron/% /W em™ 5™ x107°/m? /W - sr7!
0 995.68 1099.99 1.10
1 1284.87 1284.94 1.65
2 1484.69 1289.81 1.91
3 1500.61 1301.98 1.95
4 1681.59 1572.11 2.64
5 1639.39 1216.80 1.99
6 1446.80 717.08 1.04
7 1360.75 713.80 0.97
8 1325.02 705.09 0.93
9 1309.05 639.75 0.84
10 1223.85 580.96 0.71
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Fig.3 Effect of the proportion of boron on radiation radiance

and radiation intensity of the decoy
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Effect of Boron Power on Combustion and Infrared Radiation Characteristics of KNO, /Mg-Al Decoy

DU Jun', GUAN Hua', Ll Jie', GAO Yong', YAO Wen-jia’
(1. School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China; 2. North Hua'an Industrial Group Co. Ltd,
Qigihaer 161006, China)

Abstract. To improve the infrared radiation intensity of KNO, /Mg-Al decoy, the combustion and infrared radiation characteristics
of the decoy were experimentally studied via the method of adding boron powder in the decoy by a far infrared thermal imager.
Results show that the mass burning rate, combustion temperature and radiation radiance of the decoy increase by adding boron
powder. With the content of boron powder increases from 0% to 2% , the mass burning rate of the decoy increaseing from
0.390 g - s7' t0 0.564 g - s7'. When the content of boron powder increases from 0% to 4% , the combustion temperature and
radiation radiance increase from 727.71 °C, 995.68 W - m™ - sr”™' to 1046.19 °C,1681.59 W - m™°
creasing the content of boron powder, the radiation intensity reveals the trend to increase firstly and then decrease. When the con-

- s respectively. With in-

tent of boron powder is 4% , the radiation intensity increases to the maximum of 2.64 W - sr™', revealing that adding a certain
proportion of boron powder can effectively improve the mass burning rate, combustion temperature and infrared radiation charac-
teristics of the decoy.
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