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Table 1
signals generated by 60 kg TNT explosion

Main time parameters of electromagnetic radiation

test point distance / m d'uration start time ?eak arrival
time / ms / s time / ms

point 1 15 85 52.731 0.354
point 2 20 105 51.632 0.322

point 5 20 70 51.532 0.322
point 3 35 91 51.890 80.936
point 6 35 91 60.981 29.855
point 4 50 25 46.185 0.392
point 7 50 66 61.506 0.354
point 8 100 25 46.493 0.314
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Table 2
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Spectrum parameters of electromagnetic signals at

frequency distribution important spectrum

test point / MHz / MHz
point 1 0-100 0-50
point 2 0-50, 90-105 0-25
point 3 0-60, 90-100 0-20
point 4 0-50 0-30
point 5 0-100 0-40
point 6 0—-40 0-15
point 7 0-20 0-10
point 8 0-30 0-15
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A(m) Z 8] B 56 2R3 2 < =, 1] X 656G 2 ] R 15

_ 96.82

Ef— (4)
Kb, f, 847 MHz
RLERBAFFEMR
E wf,,
AF=—=——"— (5)
U 96.82VGC
PLAF(dB) #m A
AF = 20logf, — 10log G — 29.78 (6)
FS TR P (dBm) IS M 75k 1 5 X &
P=FE—- AF - 107 (7)
K, ERR = [0 58 B, dBuV-m™,

ot B A B B SR A R R 4 iR ik 4]
LT 60 kg TNT REKE = A5 1) oo R 4 S 9 B2 L B T 1A
AR5 0, 8 A5 A R R S S 5 BE M /N (4.43 Vem D) A1
1 ~7 A5 (%) FL R R S R B A 64.33~348.25 Vem ™,
55 RIEEAE12.727~43.865 dBm, i B 45 0> e 3T
(15 m) B 003 5 1 0 75 A0 Wl R 4R BT 3R e R, o
348.25 Vem™ PR LR 1 1R 2 ~4 0 75 71 e 0 48 B
FEREM 168.89 V-m™' E 75.74 V-m K IGH I, MR 2
M A 5~7 WA GRS SR 151,99 Vem T &
64.33 Vem RUCHE I . A EGHR K BT 3 R R R R

frequency / MHz antenna factor antenna gain signal conditioner gain  coaxial cable attenuation splice loss
/dB-m™! /dB /dB /dB+(100 m)™! /dB
1.5 17.30 -43.58 10 =2.10 -1.5
7 15.47 -33.37 10 =2.50 -1.5
10 13.35 -28.15 10 =2.71 -1.5
18 9.42 =20.12 10 -3.25 -1.5
30 7.23 —6.48 10 -4.03 -1.5
50 6.09 0.07 10 —=5.45 -1.5
70 5.92 0.14 10 —-6.24 -1.5
100 4.58 0.50 10 =7.79 -1.5
200 1.78 1.20 10 -11.79 -1.5
300 0.96 2.60 10 -14.49 -1.5
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Sem B FEES 100 m Ab Al i 3 S I AT 1 R R e O 5
W R0 55 o X F AR TRV RE B AN 8] J 1 il 3, R 75
FA) FEL A 8 G e B AT — o 22 R, DR 2 b i 3k A
A5 10 5 ST o R X LY 3R £ 1 0 A5 B0 i AR, A 22
FITE11.1%~17.7% AH 25 R KA A g — 20 55 AIE 1 4 4

F 4 60kg TNT K iy 07 8 o) ot B

i WG R AL TR AR 2P . 60 kg TNT A K 7= AR
F147 P, T 8 SF B8 B U (3K 3 348.25 Vem ', 35X — R B BK
HE AT T G)B 8678—2015 Fifi 4% J1] i 24 4% {1 |
B ORI K S oL T 5 S PR S8 B o 1R L T DL 0 2HS e 2 0 A
7 A 1 P A 2 R R AT AN R R

Table 4 Electromagnetic radiation intensity generated by 60kg TNT explosion

test point distance / m peak voltage / V effective voltage / V signal power /dBm  electric field intensity / V-m™
point 1 15 1.074 34.895 43.865 348.25
point 2 20 1.914 20.468 39.231 168.86
point 5 20 2.500 18.881 38.530 151.99
point 3 35 1.563 15.841 37.005 130.68
point 6 35 1.875 14.168 30.714 114.05
point 4 50 0.898 9.181 32.268 75.74
point 7 50 0.585 4.214 25.504 64.33
point 8 100 1.348 0.968 12.727 4.43
[2] Boronin A P, Vel’'Min V A, Medvedev Y A, et al. Experimen-
4 gélf 'L/l’.\, tal study of the electromagnetic field in the near zone of explo-

B R R A R 24 R A A R A Y R R R S
HEAT T 60 kg TNT H X Fi % i G ) dak 52 50, 38 2o % 52
g R AT o0 AR B 258

(1)60 kg TNT 48K 7™ A= 1Y oL 4 3 ] ¢ 22 22 4%
YEJ5 600 ms, HL 4 ik o = ZL4E TP 7E 0~300 ms, BE &
LT Bk 80~110 ms, H T I AH OGSk X 12 28 50 56
I 58480 J B T KB I B2 0 N, AR XS 50 mis J5 i FL
T A S TR T B, T A G — S 25 S 0 5 R

(2)60 kg TNT £ K b 72 o, 2%~ W3 A57E ik & B
2\ J5 (4 L AR 5 BRI [ AR Th 7E 46~62 s, AR 48 fc it
JUAFE B FH 5T, A [R) J5T dk K 245 488 0 2o % vl 2 o Pl %
RS th I R A [R] E AR I E 100 ps LLN .

(3)60 kg TNT 4 KE 7= A& 1Y H /58 5345 5 4R 3
FAEPTE 100 MHz LR B 2 18 K B Um0 30 38 0 ) 75
14 FEL B A5 5 W% 43 A B BE g 5 TR R, R RTHE S TR
AN 7 1] (R B3 43 A A AE 22 57

(4)60 kg TNT A KE = A= 1) o R 58 5 o 3 o KA
9 348.25 Vem™', HLURE SR R R B0 S RO BE B A
SER 14 AH G B I R T 3 U, L 3o R R R K
o A TR BE 5 AN 5] 7 T 008 900 3, G0 5 1) e i A 5
SRIEWA —E 20 M 2ZEERETE 11.1%~17.7%
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Measurement and Analysis of Electromagnetic Radiation Signals of TNT Explosives

CUl Yuan-bo, KONG De-ren, ZHANG Xue-hui, WANG Liang-quan
(School of Mechanical Engineering s Nanjing University of Science and Technology , Nanjing 210094, China)

Abstract: In order to improve the anti-electromagnetic interference capability of the electronic equipment on blast field, the char-
acteristics of electromagnetic radiation generated by high explosive were studied. An electromagnetic radiation measurement de-
vice based on ultra-wideband omnidirectional antenna and shortwave omnidirectional antenna was designed while 8 test points
were set up for electromagnetic radiation measurement of 60 kg TNT explosion. The experimental results showthat the electro-
magnetic radiation signals generated by TNT explosion last up to 600 ms after the explosion, the most intense period of electro-
magnetic radiation signal produced by TNT explosion is from 80 ms to 110 ms after the explosion. The frequency of the electro-
magnetic radiation signals generated by the explosion is mainly concentrated below 100 MHz, where the energy distribution in
the low frequency band which below 50 MHz is the most obvious. The distance of the center of explosion hasa significant effect
on the spectrum distribution of electromagnetic signals, and the frequency distribution of electromagnetic radiation in different
directions was inconsistent. The electromagnetic radiation intensity generated by TNT explosion mainly ranges from 64.33 V-m™'
to 348.25 V-m™', and the electromagnetic radiation intensity decreased largely with the increase of detonation distance. The
electromagnetic radiation intensity measured by test points in different directions also hasa certain gap, and the difference ranges
from 11.1% to 17.7%.
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