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Abstract
In complex electromagnetic environments, the electronic devices inside the optical window of spe-
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cial vehicles on the roadbed face electromagnetic interference and other issues. In this paper, in
response to the demand for comprehensive window protection, CST simulation was used to op-
timize the design of the material, structural units, and other parameters of the electromagnetic
shielding film material. Through sample preparation testing, the measured results are consistent
with the simulation results. Based on the functional layer of the electromagnetic shielding film, a
composite design is further developed for defrosting and mist removal functions, as well as
close-range gunshot and bulletproof functions. The final design has a thickness of 37.5 mm, an
electromagnetic shielding efficiency = 40 dB (2 MHz~5 GHz), a heating power density of 740.475
W/m2, and bulletproof performance by the requirements of 7.62 mm caliber, 100m shooting dis-
tance, 3 rounds of nonbreakdown, and transmittance = 70%, and has been verified through sam-
ple preparation tests, The results are consistent with the design results. The electrically conti-
nuous design using conductive coatings has achieved the engineering application goal of light
window protection technology for roadbed equipment.

Keywords

Special Vehicles, Optical Window, Electromagnetic Shielding, Defrosting and Defogging,
Bulletproof Glass

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1 Hl

Rl AP AL Bt SR AR A S “ RENLBN . SLARIET . BYEHE” KRS AR AR A 1] AU
B I . A IISE N R N DAL, AR A NGRR3R
MBLEAERLT G T Iuas MR AE T IR B, BRI 5% JR A B AR A A7 e ST AR BRkRE 1] [2].

BEX st B 1 AL G R B LR A R PR T B AT, AE AR TI RS SRR AR
MBEVERE « PRIEIRIE N G302 2 MR, Xt 5 28 55 H BR AR R A= 30 IK0i6 27 B 03ASE SI Bt A 2 v B 377
O RN I SRS b A= A0747 RE 0 F) B T B [3] [4] 5 PRV BRI < Jo D A Y A A TR A IS P 22 SR BT P R
BERCTE[S] [6]s BRAER S KNI ZZ RN AR (PR B 7 52 [7] [8]; BT sIE BER 22 /= s Ak 350 S i
f7[0]s (EE s b r Rl FEINEA . BISRALES R B R hREER AR, WG EAE Bh LR & Bt
AP TFBESEIL, RN T ORAIE TR R, 38 750 B4 B 5 ZEME 1 F e SR AT BE v, DA A2 Bl R
#OCE I ZR A B AR -

2. FFEORTIF SR

Wi BE A 22 A 1 ' 2 B I e MR (I B B RS T, B S B L A (Y A B . B RN
WDIRE SR GBI TRk, R T 7 SRR LR . Bt H I EART AT R DU o Ty e i A 2
HETIL IR — A Bt 5. P mBtit A 1.

JCEE B LB RRLR 3 1 DA B B R 5 ik B . I A AN s e, il S E AR, =4
PR R A R, ERAAM AT, @ DR A B, PRAEDIRERCRAE R A i R Th AN
FF LB, BEl)R I R A RIS REARL BT, FUIN AR I A 22 B i AR 1 T REAA
BHEETE, By 2R AR A 3B A 1 S B S8 R R Vv SR

ik

DOI: 10.12677/jsta.2023.116059 524 AR IR HAR 5 R H


https://doi.org/10.12677/jsta.2023.116059
http://creativecommons.org/licenses/by/4.0/

T &

I
i)
A Gt R
B
Ll A B k=
REVHTIR
~

Figure 1. Schematic diagram of optical window protective material structure
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Figure 2. Structural design diagram of simulation
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Figure 3. Shielding effectiveness simulation diagram
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Table 1. Electromagnetic shielding effectiveness diagram of grid-type transparent conductive film materials
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Table 2. Transmittance of grid-type transparent conductive film materials
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Table 3. Glass material properties [9]
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Table 4. Effect of material properties on its ballistic resistance
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Figure 4. Principle block diagram of bulletproof glass
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Figure 5. Electrical continuity design diagram between the edge of the conductive film and the frame
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