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Table 1 Thermal parameters of No.14 EED
parameters value
heat capacity of hot wire / pJ-°C™"' 40
thermal resistance / °C-W™' 1250
thermal time constant / ms 10
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7=2, Z=7, =Z3> Table 3 Correspondence between power consumption and
I temperature rise
. frequency / GHz feed in power / mW temperature rise / °C
I 1.033 10 0.57
{ 2.115 10 12.76
electromagnetic wave >813 10 12:68
12.56 10 3.14
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Fig.4 Schematic diagram of conduction of electromagnetic
wave in plug
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Table 2

temperature rise

Correspondence between power consumption and
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Table 4 Comparison of measured results with calculated

frequency / GHz  feed in power / mW temperature rise / °C

1.033 10 0.5
2.115 10 12.5
5.813 10 12.5
12.56 10 2.9

frequency measured calculated error
/ GHz temperature / °C temperature / °C /%

1.033 0.57 0.5 14.00
2.115 12.76 12.5 2.08
5.813 12.68 12.5 1.44
12.56 3.14 2.9 8.28
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Table 5 DC response data of hot wire thermal response

current power Tesin Test average

/ mA / mW /°C /°C temperature / °C
5 0.2 0.25 0.27 0.28

10 0.8 0.94 0.92 0.93

15 1.8 1.92 2.01 1.965

20 3.2 3.88 3.89 3.885

25 5 5.94 6.07 6.005

30 7.2 8.96 9.02 8.99

35 9.8 12.21 12.24 12.225
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Fig.12 Relationship of the temperature rise versus power diagram
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Table 6 The law between the field strength and response of

different frequency electromagnetic wave

frequency test strength actual response  induced
/ MHz /Vem™ /°C power / mW
0.01 50 0.1 0.07
0.2 50 0.15 0.10
2 50 0.22 0.14
4.59 50 0.28 0.18
10.56 50 0.32 0.21
18.38 50 0.4 0.26
24.25 50 1.55 1.02
27.86 50 2.85 1.87
30 50 4.85 3.19
46 50 6.75 4.44
80 5 12.1 7.95
95 5 14.9 9.79
150 4 5.9 3.88
231 5 3.5 2.30
478 5 2.1 1.38
740 10 3.22 2.12
900 20 1.28 0.84
2350 58.7 5.48 3.60
5750 93 7.2 4.73
7200 119 2.55 1.67
8900 137 3 1.97
9000 158 2.6 1.71
10800 160 1.95 1.28
11500 156 1.45 0.95
17000 181 0.55 0.36
18000 177 0.3 0.20
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Table 7 Sensitivity test data of EEDs

i power/W 1 2 3 456 78910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

0 1 0 0 0 1 0 1 1 1 1 1
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Electromagnetic Field Safety Threshold of Electro-explosive Devices

YAO Hong-zhi'*, ZHANG Yun', DU Jing-li', ZHAO Tuan’, JI Xiang-fei’, ZHAO Jia’, LI Rui’
(1. School of Mechano-Electronic Engineering, Xidian University, Xi'an 710071, China; 2. Science and Technology on Applied Physical Chemistry
Laboratory s Shaanxi Applied Physics-chemistry Research Institute, Xi'an 710061, China)

Abstract: In order to explore the electromagnetic field safety threshold of electro-explosive devices(EEDs) and provide a sensitivi-
ty evaluation benchmark for the study of electromagnetic compatibility and electromagnetic environmental effects of EEDs, based
on the electromagnetic thermal coupling model of EEDs, white light interference method was used to test the electromagnetic field
response characteristics of No.14 EED. The effect relationship between electromagnetic field coupling, self sensitivity, and electro-
magnetic response of EEDs was studied, a test method and calculation method for the electromagnetic field safety threshold of
EEDs have been developed, and the electromagnetic field safety threshold of No.14 EED has been obtained within the frequency
range of 10 kHz—18 GHz. The results indicate that the sensitive frequency range of No.14 EED is between 40 MHz and 1 GHz.
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