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The Infrared Extinction Ability of Combined Smoke of
Red Phosphorus and Copper Powder
XU Ming, LI Cheng-jun

(Nanjing University of Science and Technology, Nanjing 210094)

Abstract: This paper introduces the test results of combined smoke of red phosphorus and copper powder in smoke

case. The infrared extinction ability of combined smoke is discussed. Related problems of combined smoke are also

analyzed.

Key words: Red phosphorus; Smoke agent; Copper powder; Infrared; Smoke

HHT, AR AT P b A iIE ] 1 o
AR R B TR R - A IR A A
Do 2R R R R KA = B
G, AL BRI R I RE 6 Al T 4L
AN, AR PR S R STV [ TR
Zo ] LK ] WG AZL A 1R 56 95 B i L 3E i 18 2%
Ro ARICAEMNZ AN XTI S S AL A0 25 1)
AN IEPEREEAT T AR GE I, X4 SR A AR5
AT T 23Tt ig .

1 AR LI SINE R RE

DN PR B A i — ol B 3 S M 77 A ok
(f), FENHZEAE Rt &l 0.475g/m°, B 13 A

%5 HHA: 2002-04-22

JIMH TOP=762.7m7/kg, A J2 U 12 4 M8 751 A= 1 P
MHAE Im JEFESAE T, WU AR ™4 762.7m ()
A A TR

AR IR A 5 ) 22 i BT AN S
T BENR ) 2T AN R ) (891 F6 Lo

1 BHEELSMER AL S E TOP,

B fum 3~5 8~14
B 1% 26.6 275
TOPgyy / (m*kg™) 205.3 199.9

LA WG 0 AT (R i R R A58, HLA0Ah
(IR i RE R AR IE DY 73 22— ZeAq

EZ®Ir: R4 (1949 — O, 5, RIZEE, WERERIN, AFHRH A E AR



2 TREASE: JRBESINA S AL SRR 1L A e P fE

2 EMSIBRALISNE S RE

Hb A e BRESENES Sk, LR E)E
ZpAk . MR, BREESE T 2RO TR IR 14
ki, A SRR — A 0.5%, BRI
7 129%~35%.

P LT AN e RE, FERChE R R
LF el Rl IR Aok B AT RO IR Gk
o SO AR HH 0 5 s DA ARIORE (1R P R B
Iy AN B ELEE W TR LD AM T RE
2.1 $AEEXLIINE IR EZIE

TEFE 3 B S AN F AR, 4 R AR
WENMHZSFI N, AR ORI T2 B B 5T 11
SIS, Ak R 1.0g, BT IIAS AR 41 4
E RS T3 2.

%2 TR EFAHNE 8-14um REABTE T8

W 1% T /%
68 24
82 19
88 16

2.2 WIEFRLE 2R LLINE SRR S0

TR S AN R R PTASRE AE D AR B, T
JERLE I TE ASCIAF R EAT TR EEMTRLEE 70 A, 14
s B FERL PRI EE AT L, Gevt Hh RL R A {5 471
T3,

8
6
S
R 4
=
2
0
0.01 0.1 1 10 100 1000
R um
BlL HDMRE S B IRRLRE AT it 2
3 A BEANFERBTHIE 2% 3 LA
" D s D oo Do D ao-200
B
/um /um /um 1%
A 17.92 8.59 35.01 37.13

B 13.12 412 28.32 33.12

2002 55 3 ]

R 3PRAT SIS A

D o.5— ¥ i {8 HAE

Do.ay— i SR 201 1096 k14, AR/
T3 3 TS EARE:

Do.o— i &KL T3] 90 %6 K14k, H AR/
TR 3 A HAMA

D(10-20) HARAE 10~20um FIRLF B by )

A. B WANFE SR 2548 A 20 A i R
AT 4.

R4 A BEINHBMLOIMNETER TE

T /%
B
3~5um 8~14pum
A 21.7 18.9
17.8 16.1

MERE R LA Y, B4R 4 55
I/ NLBPRORE R AR AR, B K i YR AR B
RERE AT TT 2 BOHs 2 AT R TS AR K ' fig

3 HEMERIZIINEICIERE

FEHZ5 R AR 2 & 00 2 I 2L e v RE
IR 2 MR RADR () 5 B 1.0g/m®, B 9 45 11
R, WA A GRS RO P F L o)
F EHRAE o 156 AL AR 1 BRI B 2.2 719
() B By — 4, 1H Dao-aoyfEHIS 45%, FrLAZLAk
TG RER AF AL

2 ST IRBE AR A % 50% CHI 7))
9 0.5g/m*) WFIAHIAL A% (i R sk, %5
Se I BOE I AR MRS R

1.0 «%\‘.
08 x

06
04 =
02k '
%xmmm
| | ! | |

0
0 50 100 150 200 250
o H)/s

K2 AEMZLhE A Lk




2002 F9 H koL

iTe] 3

x5 HSREMLIMNETE TE

NS ELR IR

T /%
¥ I(g-m™)
=)

1~2 2~3 3~5 8~14
/um /um /um /um

BHRFD Ak

1 0.48 0 19.3 20.8 26.6 275
2 0 1.0 14.5 15.5 15.3 141
3 0.20 0.8 19.1 19.5 19.8 19.9
4 0.30 0.7 13.7 15.7 15.6 14.6
5 0.40 0.6 111 12.1 125 114
6 0.50 0.5 10.2 10.8 11.6 10.8
7 0.60 0.4 9.1 10.8 10.8 9.8
8 0.90 0.1 6.1 7.5 8.4 8.7

Bl 2 fhekrh 140s 2 Hi 2 Bph /R R AR BE
AR P 2 ST 1 I, 3% ok %R T B 140s IS 5%
Ry, IMERBER TR, 2T, Bdas
W25 4825 b HAT AP . SRR

®5WTE LSRR, AR R R AR
S PR 25 O e B e A HR B, 0 2556 21 A )3 ik R A
25%LL I, WIAEAA BN SMERRE ) £ 5N
Fe5 2, Bl IATR, N 1.0g/m®, X204
W BB RIAE 15% 2047, BAT T & Mk
R AEXE AT WG M TR RE ). K5 NS 6, AR
B R AT RN R %4 0.5g/m3, AU H] WG Ik 3
(GBI T AR RE . T HAELE A AN B
(3% 1 ALY R MR 10% 2547, AAT WG EIZ 41 1)
P U B A B TR A RROR, X R
T LA T

4 HISE

(1) RS RL W] T W5 R 1R 4L 5 M0 5
FUA R IR 56 B BOBE R T I0RCR 8 H AT S — A M
PR A R A X FPRCR IO DL N, B S M1
Jrik, BAZRE AR BOR B R ) TS S

S R PR 98 B BB ik T IURCR 2L PR 2L 5y
PSR AAE i, IS 3 A G MZ B ik
WTUAE Y, ALE 005 B BOR A Z IS 4L 01
JCRE T A TRT S I, Tl ARG GORE A A (] Aok
Z IRy U s, IS S IR, et
RLFAEL . EENMHERREMRSE T, aTLl
B SCBLN AL IR 0 O AR, AN AR
NEREEWAERS 2, A TR A
RE, SRR A 278 1 s oK

(2) WAICE 2 WIAEEA, Pk
PRI ZLANE S HIITE 16%, IXFEMLLAME I BUR
AMRPEAR, e RAN R SRR R, 7T
DA Z WA SNE L R, P AR i <
IR ZLANE G RE Sy, N i [ S8 18 KA 1) 3 He
R, FHREEWORAR, SRR ATER S, A
HH R AL RAT N T 25T T R AW . R
AT THEREREINAE R AR, A4 A S
THCPERE KR R de o

(3) RS RV Ry P b o, AT —
SE MR, BURAERIEAET T, RO R A AN
FEART E AR X I AR B A AR
e BTLX R i 2 B A2 2, AT R EAN
ZIRVACAR R, IR, BR T 3R1G R N LL AN
TR, ERERAF R AR 2E v, i A
A ISR E .

S 3

[1] Puech. JM, Larmignat. D. Lepezennec. JP. Smoke

material with powder charge and explosive
rod-including pot of pyrotechnical material burning to
gen-erate smoke [P], FR2612287, 1987.

[2] Leon R. Milstead. Method of assembly of compacted
particulates and explosive charge [P]. USP 4,704,967,
1987.

[B] Ak, R, Go— RTINS AT WG RILLAM e

WAeJI[3]. K L4, 2001, (2): 8~10.



