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Simulation of the Relationship between Transmission Characteristics
and Degrees of Glass Lenses
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Abstract: Anti-radiation glasses can be used to reduce the damage to human eyes caused by electromagnetic radiation, which is of
great significance for the quality of life and health and safety of glasses wearers. There are two types of anti-radiation eyeglasses:
anti-radiation eyeglasses with coating and anti-radiation eyeglasses without coating. In this paper, a simulation model was
developed by using CST-Microwave Studio to study the variation in microwave transmittance of glass lenses with the degree,
over a degree range of 150-600 ° and a frequency range of 100-3000 MHz. It was found that the transmittance was increased with
increasing electromagnetic wave frequency and degree of the lens, with a certain degree of fluctuation. In the lower frequency
range, the transmittance of the glass lenses had only a slight increase with the degree, due to the influence of the fluctuation. In
the higher frequency range, the increase in the transmittance became obvious and the increase followed a step-like pattern, also
due to the fluctuation.
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Fig. 1 Schematic diagram of electromagnetic wave
interacting with the lens
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Fig. 2 Simulation model of radiation propagation ASCH S EO 10 458 7 RIS 25
characteristics in the lens 3 3 M3 4 s
1 3
Tab. 1 Main parameters of glass Tab. 3 Model default parameters
Parameters Value Parameters Value
e 4
n 1.501
1
# h 1.2 mm
Frequency 100 MHz-3 GHz
D 4
Thermal conductivity 0.2 W/K-m !
Young's modulus 13 GPa N 125.25 mm
Poisson ratio 0.45 Si 4.29 mm
Density 1500 kg/m® R 65.00 mm
2 410
Tab. 2 Main simulation parameters Tab. 4 10 sets of lens model structural parameters
P t Val
arameters alue Degree D, ( H:in ) ( H?zm) (Hll-lm)
Frequency range 100 MHz-3G Hz
150 -5.5 91.09 5.99 2.90
Temperature 20 °C
200 -6.0 83.50 6.58 3.49
Diameter 65 mm
Dearec 150 °, 200 °, 250 °, 300 °, 350 °, 250 -6.5 77.08 7.18 4.09
£ 400 °, 450 °, 500 °, 550 °, 600 ° 300 -7.0 71.57 7.80 4.71
350 -7.5 66.80 8.44 5.34
400 -8.0 62.63 9.09 6.00
450 -8.5 58.94 9.76 6.67
500 -9.0 44.67 10.47 7.38
550 -9.5 52.74 11.20 8.11
600 -10.0 50.10 11.97 8.81
3
Fig. 3 Structure diagram of the lens 23
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4 ( 600° )
Fig. 4 Schematic diagram of lens mesh division
(take 600 ° as an example)
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Fig. 5 Energy received at the receiving end of the lens with
different degrees varied with frequency: (a) overall trend over
100-3000 MHz, (b) local refinement over 100-500 MHz and
(¢) local refinement over 2500-3000 MHz

BE AT S KGN0l S PR RS B, 5 B0E S AR
JERE A S AL BB, BA AR
FEROE R MG MBI L, A2 P 52 e 5
PR KA



- 134 -

2021 2

(a) 105.8 MHz (b) 114.5 MHz

Fig. 6 Relationship between lens penetration rate and degree
in low frequency range: (a) 105.8 MHz and (b) 114.5 MHz

73000 MHz

Fig. 7 Relationship between lens penetration rate and
degree at 3000 MHz
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