RDX Ji 5 13 K 24 Bk X v 6 O 15 5 B Ak 2 50 AT 5

475

XEHE:1006-9941(2020)05-0475-08

RDX 5 & $8 425 M Ml 4B 5T 5 S M SRR W 5%

Ko BOREEERAL A KIE

(ARBETAFFRBAEGEAFHERE LA FE 210094)

i

E: N THERERS(RDX) LS RDX FE & 47 1 25 1 A2 v ) L R 5 3615 R AE L SR T 90717 R e M 6k 28 0 06 e 24 o e ol i 25
R BEAT TSR IE . 45 SRR W], RDX LA K RDX 3 35 B3 M 24 458 AR riL 1l 8 S0 45 5 2 2 10 220 5 A A8 ) 2204 LU A W) B GR . B0 2 m

Ak, R K HL RS A S SR TE 1.87~15.20 Vem T YR A, BALRE 5 A S NI 808 e 2435 Bk DN 0~20% IR, e i G 2 S50 1 5 50 2 B 55 1
g B BT 38588 5 2 5 50 Bk I 20% ~30% IS 4 K FLL 10 0 S 15 5 500 88 25 B A P B I T 1 . RDX B RDX i 5 1 A 24 0 e v o s 55
RS HR T B ATE 500 MHz LA SR VR I 23 i3 K re B 0 500 15 5 RO B3 1 2, AN [) 25 B Ak 24 A8 X vl T 4 3 15 5 S A [

K4BIE . RDX KL & 48 KE 24 5 fl M 4 59 s R R I 3 5 03 4 By
hESHEES: T)55;0389;0441.5

XHEFRERG: A

DOI1:10.11943/CJEM2019261

1 8l 8

K 20 R K 2 R v A B 1) P A S I 5 O 2 R
T LMY I G 2 — |, B 5 8 A r W S R 2 4
2P KR 24 0 FH 38 A A R LA B K T Y H
TP A EEE L MEE R — w2 4
W) Z Y B R A AR F A R, H Al MR KE R R SR S LR
AT AL T I AR E B Be , 1 A B 58 2 1) BRI A
S K TH R SRR SE i T B, H 20142 50
AEAR LK [ N A0 27 25 FE 4 X0 I 0 P WG R S IR 2 kAT T
SRS B FE O B S 2 R 3R K 24 A T A R Y B R R
OHE T 7= JEZ ALy e R AMIE DL RO K B 45 A
87 5 X R K P T e R R AR R ], AN [ 28 A
V25 03 1 77 A ) R RE A AN ), B0 5 DA 2% 315 b 2%
WA RE . BEE DR R R T AF Ok 36 ENE
W7 BE W 92 8 % 24 Jeremiah Harlin 28770 % F AN [H]
I 7 6 X TNT A PBX 8 HE Ho i 8 96015 5 iE AT T8

Y H#: 2019-10-10; fEE HH: 2019-11-25

W 4 H i B 8 : 2020-03-02

EEWAB: HEAXPAEETE(11504173)

EZ B A . RS (1994-) , 5, 1 L BF 5020, 22 B0\ 3 0 1 v o 23
5% . e-mail: chenhong@njust.edu.cn

BIEBERAN: 5 (1964-) 55, #0482, EEINFBRIE T 40158,
e-mail:yonghe1964@163.com

Shy e THT A0 0 R K R R A B DR R TR R D IX
W) H LR F o Boronin SR 4 28 T R AY 5L 56
AT T RGN 5 HE G B8 S O IR T KE 25 8 1 7 R
) i ek v R L S DX A S 1 E SR B[R] 5 R S A ] S5
B DX A ) B T R A AR B TR A O, M 0 S R
Wy F) R R R A ERE T A B A A S
Wil 2 HE 245 1) & 8 LA S R K P R 5 S B 0 9 A O
N Y A2 3 R IR AR B A E R A RS DL
12 Bl B AR Ak 23 5 R R K PR R G S R, SR KRR
T 580 B 1 5 R A s A e s i 3 M 4 A S D e %
o A K 2 R I R X AR S R R AR MR R DL
LB A R, O HUR SR RO AE O &R T R
R R W Ay R R H & R A AR AR, AT RZ
PR RBEIR E 5 X 51 TR R e, 45 [
2 X3 A AR R 2 A5 R S N P 2w A Oy U o
R K PR S UG SEOR L — R R BE TR B W
25, A5 — A FFSE T[] 4 50 ns, SR FE 0.1~4 GHz {8
Bl N Y 96 7 R REAR A S . ERAIAE I R T R R
B R 7 AR 0 R S, DA A B A AR K e R R A
S EESELAH L, EBYES E /N, Kuhl
SNV R T SR TINT B RSB S E RS IE
5 A B T MR B A 2 R ) P R U S
fiF o 1E A FEZG IR R PR RE Iy 0 , [ N oh a5 Do gt AT
T RABAFGE,E BB TR0 AE % i A K 2 0 % R

SR AT i, 7 55 0 268 AF . RDX 3 A 245 8 X P G R A AR 5 R PR S0 BF S D). 3 E MR, 2020, 28(5):475-482.
CHEN Hong, HE Yong, PAN Xu-chao,et al. Experimental Study on Characteristics of Explosive Electromagnetic Radiation Signals of RDX Based Aluminized

Explosives[)]. Chinese Journal of Energetic Materials (Hanneng Cailiao),2020,28(5):475-482.

CHINESE JOURNAL OF ENERGETIC MATERIALS

N XK 2020 % F 284K H 5 (475-482)



476

Wi ol 05, I 2, SR AR TR L TRV

S ) | S VA =0 S et 7 LT

HET, P A1 2% 2 X 24 93 0 Pl R A S R iR AT
TR G IR RIE ST, I T T K R R A R AR AL
AL X R 00 176 P 6 R % 245 A O A I R )
WEFEIE 1 /0 DUHRE o B B K 2 4 O IR Y 5 4 ) 0
2y, How R SR ME BE S B BUS — e R R (B
FRYEZY R IE LRGSR B AT REM Y. PR S &
XoF 24 9% JE LR 8 SR AE 5 R AR B S e, AT Ay K 24 0
FEL A I Ao R LA R 5 A0 K 2 e o R R T O o AR A
SRR 2 Al R AR . Ol b, AR BIF SR 4T ) RDX
Je RDX 5 55 K 245 188 X PR R4 S 05 5 R A S B 5T
T 2 X S G 25 S 43 AT, AR I RDX S RDX 36 5 4
K255 1 R 5 5 it i g, iR A 5 B R
B T P 0 S0 5 B L R Pl A S S R e S
B 2 A A 2R, 38 78 RDX K RDX KL & 50 Ve 24 1t e ey
0 8 SR 5 R AE Ry K 245 1B T PR 4 S AR M 5 D R
245 19 40 e 1V FH 4t S0 4

2 XWAHIE

RDX B RDX J 5 43 K 24 J K v 4 20 5 2 D0

S SR A SR AN R 1 TR o S R AR TG R RE T
R M AT FE 2R 8 B T IR B 1 1 m = 4b, U
KL KEL AR 10 J7 17 2 m DL K 3 m BB b A B, 4%
LRI o5 P M B M 1 m SIS IR R S8 i iR R
2 [ Bl 4 28 Ko B A F B, 4% B 43 1 48 3 v E AR
(RN FH5EREE+1.0 dB) . i bR I 7 41 i
KLk, Ho 3 410 58 Mk K 28, 4 41 A 11 5 4 R A4 14
WA T R, R AR 2 fis, 1k 5845
B E S R 2, M R [ R 9 kHz~500 MHZz; il
B35 7 R BE A TEM UK 28 (T8 R K 3F 3 1 b
BRE), BB 2 1 GHz; Wl £ 2 00 55 4.
S5 5 6 o2 O WO A 43 31 S 500, 300,
100 MHz DA} 50 MHz RSl R e 51 =
A5 6 MBS 2 m A5 7 BE B 3 m A 3 K
T 55, 7 JIT A B4 21T TEM IR UK 28 03t 45 2R ) T3
PR HE L REAR S5 S e L R B B R B B R A
ARUE AR LA PE 1 GHz, RFEFE 1.25 G-s™' R K E
8 ms, K4k vy I 5 7R I 4 2 18] 2R F (7] il 2 45 % 42 , 4k
PR AR R GUHCE T RE BRI, B B T i S R AR
[ 50 m,

operation room sinaal E Field
twisted-pair ; ng t !
twisted-pair cable | |_exploders oable detonator tune? dipole ~ antenna
< 1 antenna TEM ho
booster antenna
explosive | | A4 I
OSC (MDO4104)|  [OSC (MDO4104)|  [OSC (MS05204) charge
Tri Tri Tri
v oo g 2 coaxial cable E
measurement room - ground

1 RDX B RDX 3 35 85 A 24 4% A oL 5 00555 D00 4k 52 900 5 MR A g [

Fig.1 General layout of electromagnetic radiation signal measurement experiment of RDX and RDX based aluminized explosives
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Fig.2 Test antenna layout diagram
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Table 1

RDX based aluminized explosives

Composition and related parameters of RDX and

type of w/ % density  diameter length mass
explosive w o iw W0 /gCcm” /mm /mm /g

1 91:0:9 1.63 50 50 160

2 81:10:9 1.75 50 50 172

3 71:20:9 1.83 50 50 180

4 61:30:9 1.92 50 50 188

3 XRERSDH

3.1 HE#HIEHESIEIREE
HEREE O 2 m Ak 45 IS 2R B I B, 0 6 A S L B RS )

F2 BEEEO 2 mALA I AL RDX B2 4R MR 2 48 1 B G R 15 5

0 A5 R AN R 2 BT, AR A0 B o e 25 B B PIL iR 22 A3
B2 825 ) 45 20 S 96 00 A5 1 ~6 T 00 0% 0 PR R R
15 5 B T H BRI 20 (%) BRI fR 25 7E 0.019~0.021 ps i
Bl N, BEHLIR 22 7F 0.07%~0.1% Z 0] . K20l LLF
Hh TR R 24 08 K PR R M5 B 2 AR — B R
[Fi) b 2 1 24 R 0 LR R M5 B B 2 B AN TR . %
JE SR HE I 1) 52 2 DL RORR K ik b 6 S 3 £ 5 Tk iy
WEAS T, T LAIE fBL A Ay 1B K o % 5 155 O R 1)
— R IR, e KR 25 4% 10 05 1) b AE % G B 2200

R UL RDX S RDX 5 & 67 4 25 48 v w5 S 15
5 JE IR B[R] RFAE , 3 A5 21 52 56 rholl 5 3 TEM IR
SRk EREA RN Sk e PP R v o
SHE SR SR 25 R Y F % 3. MRS WTLUEH,
YE 25 95 1 W0 R R 5 5 A7 76 B I A8 SR 1 [a) R 4
5 5 U {H B 35 i 2 B A R R 62.66~77.52 us 2
], W 45 SR Bl AL % 25 76 5% ~7 % 10 Bl Y, 46 515 54
ZEW A 0.1 pso

4 b K 24 4% KE VR R A 15 S I M B AR I 2 5 5 4R
HRARME IR HE3ATLIE L, M54 2 A 03
5 20% I, B A5 RS I 3G, A A 5 3 3 15 20 2K 9 U
AN RN 20% B WA (5 5 Bk B 2 R s S
FA A N 20% B & 30% W), 0 fF {5 5 21 3k B 20 3% 7 1Y
T, P 40 k5 R K H R R S R 3R R ) 22 R AR e G

HH B 2T R 2

Table 2 The start time of radiation signal from RDX based aluminized explosives at 2 m

type of start time /s random error
explosive point 1 point 2 point 3 point 4 point 5 point 6 /%

1 77.55 77.55 77.50 77.55 77.54 77.55 0.07

2 69.26 69.26 69.22 69.27 69.26 69.27 0.08

3 62.70 62.69 62.65 62.70 62.69 62.71 0.10

4 75.67 75.66 75.62 75.66 75.67 75.67 0.08
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Table 3 The start time, peak arrival time, duration time of é ol
the radiation signal of RDX based aluminized explosives re- s
corded at point 3 E 651

type of start time peak arrival time duration time g 601

explosive / ws / ws / ws 551

1 77.50 77.52 0.11 50 0 10 20 30

Wy ! %

? 0922 0922 ot B3 BB 2 mAb TEM BV 2 H 35 W 455 5 513K 4 20 5
3 62.65 62.66 0.12 SEEER

4 75.62 75.63 0.12 Fig.3 Relationship between peak arrival time of TEM horn anten-
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Table 4 Attenuation coefficient of the field strength of RDX
based aluminized explosives

type of explosive attenuation coefficient

1 1/p3
2 Vaki
3 1/r 110
4 1/r 109
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Table 5 Experimental result of the field strength of RDX based aluminized explosives

field strength / V-m™'

type of

eii)losive at2m at 3 m
point 1 point 2 point 3 point 4 point 5 point 6 point 7

detonator - 0.012 - 0.002 0.024 0.003 -

booster explosive - 0.059 - 0.006 0.047 0.008 -

1 2.60 1.03 5.51 0.14 1.11 0.46 2.62

2 4.33 1.46 6.13 0.15 1.38 0.47 3.60

3 13.94 3.43 15.20 0.66 3.30 1.63 9.73

4 1.92 0.80 1.87 0.09 0.76 0.25 1.20

Note: 1) — indicates no obvious signal.

K 5a it 7 0 BE R L 2 m oAb SEA E 3 K 46 I TEM
Wl R 2R T 0 % A L R AR R S AR R
&l 5b T 7R Ay BE AR O 2 m Ab R0 AR 43 51k 500, 300,
100,50 MHz 1 1 4 1 K 26 T D04 K P 1 8 5 1 5
RIS AR R . I safE sh Al UG H B4
FEL 0 0 S0 5 8 B B AT R R IR 25 2R 5 T 5 o AR
R 23 45 S B K 24 7 40 AR At B R 24 4R
DN O 3 2 20% B, o K FL R 6 AR 5 0 B A
%) 88 00T T 498 50 5 2 A 4 R ON 20% B B PR R R A
ORI R M S AR RN 20% 19 FE 30% I, 45 4 R RG
8 G A o iR A A T G 0 T R A, 9 ELAIR T RDX
PR RERR S5 5 o A F R I R R 2 AR L A R e
TE I 7 H KL N 332 2 7 A= ARk 18 S n 2 ek AR
i HURL T 1R S B E LG X K R R A
SEEE AR SER L Y T AR A DN O B & 20% B A R
A BRI RR 2SR E DL B T B 2 Bl AR R O Y
B R M3G K, 5 B50RER e P 6 I 1 5 B T O Y
AR I E 20% IR BRI i A5 48 A B R RO B
4 PR B S U T B e R R AR F R A T R Tk E

CHINESE JOURNAL OF ENERGETIC MATERIALS

WA 5 2 2 BR A 2 30% I, TR R A A o A Y
O TR BCRR D i BRI ALLO, 55 K TR
TG R A R A R T BT 2 B R OR
B Bl R AR, DA T BB K R 1 S SR
SRR

XFLE B 3 5 5 ) LU 5 60 i R A R G R
5505 5 2 35 I 1] R g K FL 1 A S A 0 R 22 1) 2 2 1]
AR LR S &R IF BAE S B 20% I, AR A
RS o YRR N O HE E 20% I, BE A 08 B IR
T, RDX g K o i v 357 3405 UL 1 19 7 A A7 o i
o TR R BT R B AL AR L (R T A SRR K R
SR DR IR I, 5 O K R R 1 S S R I )
i e () IS R Al FELRE ™ 197 A A A e A
o O I TR I 08 5 SR P, S R R R 20% I g
SRR D DN R N N [F| Bt f = N ) S et B S NP
I 2 30% I, Hhy TR R R Y AR R R
T HITE B LA BORE 7 B AR, S O RO I R R A
SF IR AR TR I TR A2 1 56 JRE PR AIG . RDXCE 35 4 A 2 4
K P T 68 S0 05 5 S8 3R I [ R 5 5 5 0 o 22 ) ) 56 R

N XK 2020 % F 284K H 5 (475-482)



480

Wi ol 05, I 2, SR AR TR L TRV

4 2 B K 24 4 e e A R T SR A OB T RO R RH
VAL 32 2y ok o 2 o L T R S A0 A 3 R i B )

S R 2R, 452 T 0 3R Y U A AL RE B0 A 24 AR A
JIEA R X 24 % 0 14 P R S e A R R
W, P TS50 25 AF BT B, S0 PR BE 4 R R A S
A I C R A, R REH - LA
Wr5E.

16 LT
B A
-
<12
=
(=)
3 8
2
(3]
=y
0—35 20 30
Wyl %

a. fieldstrength of E-field antennaand TEM hornantennaat2 m

4 v point 2
—o— point 4
——point 5
—>—point 6

w

field strength / V-m’
N

R
>

0

Wy ! %

b. field strength of tuned dipole antenna at 2 m

B 5 B0 2 m b 1 ~6 HL G R S AF T 0 2 R A
AFHMERR

Figs Relationship between w,, and field strength of point 1
to point 6 at 2 m

3.4 HBHBESHESHL S

Ui RDX K RDX HE 5 B85 0 24 18 1 r 0 480 23
ARy R R K R R R A A S I SO R AT PR
T LI AR A A5 8 4 o0 24 A A R A R X HE
SERLUNTEL 6 B /i o DR K R R A1 5 T o A ok
% ,RDX L RDX J & 473 KF 24 B X WL A4 20 1 5 2 — A
SE AT 5, K 2 MR M AR S A S R B AR
1E 500 MHz LLIA, AN [ K 24 45 62 v 6 68 500 155 S (03
5T AN o AR S L T A T
A AR A7 A 110 A B A S A i — R AR Y L ) i
T, X5 1B 6 JT 7R A A AR A S LS ARAT . A 6
AL HY 4 Bl k24 0 0 F G R A A5 5 75 100 MHZz LA

Chinese Journal of Energetic Materials, Vol.28, No.5, 2020 (475-482)

PN B 43 A AR AR ) 00 2R AR 4 A AE 30 MHz
60 MHz LA K 80 MHz Fft i/, FLIZA B b #0055 fig
S oy AR B R S TS RDX MR35 I 7= AR 1 HE
MK T4 56 . 16100 MHz DL 350330 Bl L 48 3 5 10
AR A2 T B K GRS S AN R Ry Y
R 10% B, 8 K HL R 4 S5 S 7E 380 MHz ff
A B ) Y R 20% B 8 K G R
SRS AE 310 MHz Fff 3 DL K 380 MHz [ 3T 4b 7 A &
R Ay o &R 30% I, B NE L RE AR S S A
55 , B PRI AR i LA T E 100 MHZ LAY, 100~
500 MHz 451 % 36 [l 9 JC B A0 R 4l fy . il
10% F1 20% WY 4 25 5 XE W #E 58 5 5 5 76 300~
380 MHz B A0 % 4 e EE SRS B AR
THITRW BB T A G, TR 30% B BREE
A A B REORL R G R AR /N R B DL ROk T
JEE 4 A 5 S0 F O I A e

2.0

— wy=0%
[l — w,=10%
it —— wy=20%

— wy=30%

N
o
T

amplitude / V-m"
=

o
[

0 100 200 300 400 500
frequency / MHz

6 RDX K RDX F 55 45 FE 24 1 ri 4 4 S5 40 780 4051 33% XoF He

Fig.6 Comparison of typical spectrum of electromagnetic ra-

0.0

diation of RDX and RDX based aluminized explosives

4 £t

(1) KE 24 48 1 v 12 58 59 15 5 b B0 204 1) 4 4k
IR BE RO 2 m A P R K R R A S A S A SR B[R] 7
62.66~77.52 ws Z ] , RDX K& 5 45 K 25 4 K 7= A 0 o
WEAR OS5 IR 2 5 F AR R W WA R e PE &R

(2) FEEEL 2 mAk, RDX Bz RDX 5 & 55 e 24 1 1
77 A I H R A5 S 5 B AE 1.87~15.20 Vem ™ i
DAL B 0 T A U, A TR K 24 R K P R
A 5 5 B A A R I ) U R AN TR

(3) RDOXESMIEL BRI 5 S E 5 &
BRI R Y H R 0~20% B, AL /7 4% 4
45 5 B BE T RR G 0 B m BE 5R  E R Al 20%~
At

www.energetic-materials.org.cn



RDX 5 & 7 K 25 4 FF v 1 4 9 15 5 4 1 S 50 iF 5%

481

30% i, BB A S A5 5 98 I 23 6 10 8 0 v /) o
(4) BB B VR N 23 B S ele A KB 24 1 HE W R 4 1 A
S, RDX 55 48 1 245 1 KE F A A 5 iR A v
TE 500 MHz LA . & 5R 5 0 F1 30% I, i K H
EHE SR EEAERLE 100 MHZ DL, S & 485N
10% Fl 20% B, 45 KE BTG 58 5917 5 75 100 MHz LAY
H.7E300~380 MHz iz [ N A BH i i 41 175 .

B E 3k

[1] Kolsky H. Electromagnetic Waves emitted on Detonation of Ex-
plosives [J]. Nature, 1954, 173(4393):77-77.

[2] Takakura T. Radio Noise Radiated on the Detonation of Explo-
sive [J]. Publications- Astronomical Society of Japan, 1955,
7:210.

[3] Andersen W H, Long C L. Electromagnetic Radiation from Det-
onating Solid Explosives [J]. Journal of Applied Physics,
1965, 36(4):1494.

[4] Lint V A ) V. Electromagnetic Emission from Chemical Explo-
sions [J]. IEEE Transactions on Nuclear Science, 1983, 29
(6):1843-1849.

(5] BRAET, INETAL, AR, 2 (LR SR A eeaR i D], a5
ki, 1997,17(4):363-368.

CHEN Sheng-yu, SUN Xin-li, QIAN Shi-pinget al. Electromag-
netic radiation caused by chemical explosion []]. Explosion
and Shock Waves, 1997, 17(4): 363—-368.

(6] I, WA, TRARM, 55 0K T SR ke 5 R i s 5 T 48

W )] 6RO A AR R 25 4l, 2011, (11):1384-1387,
1394.
CAO Jing-yang, XIE Shu-guo, SU Dong-lin, et al. Electromag-
netic interference caused by aerospace explosives []]. Journal
of Beijing University of Aeronautics and Astronautics, 2011,
(11):1384-1387, 1394.

[7] Harlin J,Nemzek R. Physical Properties of Conventional Explo-
sives Deduced from Radio Frequency Emissions [J]. Propel-
lants Explosives Pyrotechnics, 2009, 34(6):544-550.

[8] Wilde Z, Gibson J, Nakamoto T, et al. Probing detonator per-
formance through radio wave emissions [ C]//AIP Conference
Proceedings. AIP Publishing, 2018, 19797): 160031.

[9] Smith D K, Francois E, Gibson J, et al. Modeled diagnostics
for detonator characterization [C]//AIP Conference Proceed-
ings. AIP Publishing, 2018, 19797): 100038.

[10] Tasker D, Bowden P, Francois E, et al. Rogowski coils for
studies of detonator initiation and other diagnostics [C]//AIP
Conference Proceedings. AIP Publishing, 2018, 19791) :
160028.

[11] Boronin A P, Kapinos V N, Krenev S Aet al. Physical mecha-
nism of electromagnetic field generation during the explosion
of condensed explosive charges. Survey of literature [J]. Com-
bustion Explosion and Shock Waves, 1990, 26(5):597-602.

[12] OPJIEHKO JT I #JE ¥ B2 CRE) [M . AhR &, i . dbat Bl

CHINESE JOURNAL OF ENERGETIC MATERIALS

o
Il

[15]

[17]

[19]

[20]

[21]

4

2k, 2011: 1080-1115.

Cherepenin V A, Shumilin V P . About Mechanism of Wide-
band Microwave Radiation at Explosion of Condensed High
Explosives [ C]//Ultra-Wideband Short-Pulse Electromagnetics
4. Springer, Boston, MA, 2002:33-39.

woms, A, B, AL SRR TR s I T R A R Y
BeWrge [)]. MO SR T3, 2010, 22(6):1399-1403.

DAI Qing, HE Jian-guo, WANG Shang-wu, et al. Experimen-
tal study on wideband electromagnetic radiation from plasma
cloud [J]. High Power Laser and Particle Beams, 2010, 22
(6):1399-1403.

FARH, AR, XVBERT, 45 . Ak 2 AR A AR A ol A O SR R
WEFE [J]. IR T2 4, 2014, (S2:188-192.

WANG Chang-li, LI Xun, LIU Xiao-xin, et al. The Experimen-
tal Research on the Electromagnetic Radiation Aroused by Det-
onation of Explosive [J]. Acta Armamentarii, 2014, (S2:
188-192.

Kuhl' A L, Bell ) B, Beckner V E, et al. Spherical combustion
clouds in explosions [J]. Shock Waves, 2013, 23 (3) :
233-249.

Kuhl A L, White D A, Kirkendall B A. Electromagnetic Waves
from TNT Explosions [J]. Journal of Electromagnetic Analysis
& Applications, 2014, 6 (10): 280-295.

B AL 0 L okl S B X K PR RE R R [) ). e AL
%k, 2004(05):68-70+6.

YIN Hai-quan, PAN Qing,ZHANG Jian-liang, et al. The Influ-
ence of Aluminum Power on Explosive Performance [J]. Chi-
nese Journal of Energetic Materials(Hanneng Cailiao) , 2004
(05):68-70+6.

WAHR, PNER W . BR A UL B2 X0 2R 3R < R K 24 0 DR T N )
A RO EL) ] MRk ohdy, 1995, 15(2):122-128.

HU Dong, SUN Zhu-mei. Studies on the Micro-Behaviour of
the Influence of the Aluminum Particle Size on the High Speed
Reaction for RDX Power Containing Aluminum [J]. Explosion
and Shock Waves, 1995, 15(2):122-128.

LY, WA, WO . JE T B ] S 58 1 RDX/ADKE 25 5 i ik
L)) 8 KE S ohidi, 2014, 34(5):636-640.

PEl Hong-bo, JIAO Qing-jie, QIN Jian-feng. Reaction process
of aluminized RDX - based explosives based on cylinder test
[J]. Explosion and Shock Waves, 2014, 34(5):636-640.
SRR, B, IRTOL . BT S MR SEE I ()], e
#H, 2005, 13(3):148-149.

ZHOU Lin, LIAO Ying-giang, XU Geng-guang. Experimental
Measurement of Conductivity for the Detonation Product [J].
Chinese Journal of Energetic Materials (Hanneng Cailiao) ,
2005, 13(3):148-149.

PRIt 4 . Ik e O 37 D) ek Bl b PR B 22 R M UM B 1R L L
A B Tl A, 1997 :1-46.

SRR g A (MO8 3L AL AT AR ECE AL, 2008
240-274.

OPJIEHKO JI IT. B XEH B2 C B (M. FhoR 4, 3 . b st B
S RAL, 2011 347-363.

M 2020 % % 28 % H5H (475-482)



482 WRish ol 55, ik 4B, SRR TR, KT

Experimental Study on Characteristics of Explosive Electromagnetic Radiation Signals of RDX Based
Aluminized Explosives

CHEN Hong, HE Yong, PAN Xu-chao, JIAO Jun-jie, SHEN Jie, ZHANG Jiang-nan
(Ministerial key Laboratory of ZNDY , Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: In order to obtain the characteristics of electromagnetic radiation signals during the explosion of RDX and RDX-based
aluminized explosives, the broadband antenna measurement system is utilized in explosion experiments. The experimental re-
sults show that the electromagnetic radiation signal of the RDX and RDX-based aluminized explosives has a significant delay
compared with the detonation time. At 2 m distance, the field strength of the explosive electromagnetic radiation signal
is 1.8—15.2 V-m™" and decreases with the increase in the explosive distance. When the aluminum content is from 0% to 20%,
the field strength of the electromagnetic radiation signal generated by the explosion increases with the increase of aluminum con-
tent. When the aluminum content is from 20% to 30%, the field strength of the electromagnetic radiation signal generated by the
explosion decreases as the aluminum content increases. The frequency of electromagnetic radiation signals generated by the ex-
plosion of RDX and RDX based aluminized explosives is mainly distributed within 500 MHz. The addition of aluminum changes
the frequency component of the electromagnetic radiation signal, and the spectrum of the electromagnetic radiation signal of dif-
ferent aluminized explosives is different.

Key words: RDX based aluminized explosive;electromagnetic radiation;antenna measurement;spectrum analysis
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