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A study on the improvement of antenna switching module structure of
ground based ES equipment
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Abstract The aspect of modern warfare is gradually changing to a network of warfare, and its central information
electronic warfare is evolving every day. Recently, domestic equipment of electronic warfare, which have succeeded
in domestic localization, are strongly influenced by the nature of the environment. Therefore, the structural reliability
of the antenna switching module that connects the mast and antenna of the ES equipment is the most important. This
study proposed a structure that has an improved structure of antenna switching module by currently analyzing the
structure of the antenna switching module and the environmental influence. By modifying the structure of the antenna
switching module welding method and part of the reinforcement block, the structure was improved and the validity
of the improved antenna switching module was simulated using a load test. The simulation showed that the safety
factors of antenna switching module welding point and reinforced block part was enhanced 5.3 and 1.5 times
compared to the existing values. These values were verified by load (181kg) test results, which was each 3.7Mpa
and 64.4Mpa. The load test results were similar to the simulation results and load supporting capacity of the proposed
antenna switching module was enhanced.
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Fig. 1. ES antenna and antenna switching module

Fig. 2. Hard rime of antenna
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Welding Part

Fig. 5. Welding Part of antenna switching module

Fig. 6. Stress of antenna switching module
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Fig. 7. Structure of welding part
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Fig. 8. Section of welding part
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Table 1. Symbol and value

Value
Refer to Table. 2
1.225

Symbol
A (Area, mz)
P(Air density, kg/m’)
Vi (Wind velocity, %)

15

Cd (Drag factor)

Fig. 10. Crack of welding part
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Table 2. Projected area of antenna

Without hard With hard
Group rime, area rime, area
A | A
Element 0.012 0.049
VHF 1 LNA case 0.019 0.028
ARM 0.031 0.093
Element 0.012 0.049
VHF 2 LNA case 0.006 0.028
ARM 0.01 0.093
Element 0.012 0.049
VHF 3 LNA case 0.016 0.028
ARM 0.025 0.093
Element 0.012 0.049
VHF 4 LNA case 0.016 0.028
ARM 0.025 0.093
Element 0.012 0.049
VHF 5 LNA case 0.006 0.028
ARM 0.01 0.093
Element 0.004 0.016
UHF 1 LNA case 0.019 0.028
ARM 0.031 0.093
Element 0.004 0.016
UHF 2 LNA case 0.006 0.028
ARM 0.003 0.093
Element 0.004 0.016
UHF 3 LNA case 0.016 0.028
ARM 0.007 0.093
Element 0.004 0.016
UHF 4 LNA case 0.016 0.028
ARM 0.007 0.093
Element 0.004 0.016
UHF 5 LNA case 0.006 0.028
ARM 0.003 0.026
Loop ant 1 0.02 0.069
HF Loop ant 2 0.014 0.049
antenna Cross block 0.018 0.031
Terminal block 0.022 0.031
VHF center pole 0.094 0.151
C;;t:r UHF enter pole 0.116 0.186
HF center pole 0.042 0.067
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Table 3. Volume and weight of Hard rime

Group Place of hard rime V(()(l::fr)nc “Ef(igg)ht
1 VHF #1~#5 ARM 1538.75 1.41
2 VHF #1~#5 644.8 1.18
3 UHF #1~#5 ARM 244.8 0.22
4 UHF element #1~#5 413.75 0.76
5 UHF center pole 6042.4 5.54
6 VHF center pole 4150.0 3.80
7 HF center pole 1792.8 1.64
8 HF loop antenna 700.0 2.57
9 HF antemma element 685.0 0.63
10 LNA case 397.85 3.65
11 Terminal block 901.0 0.83

Total - - 22.23
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Fig. 11. Improved structure of antenna switching module
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Table 4. Current structure & improved structure (1)

Explanation

Current structure
of structure

Improved structure
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screw
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Table 5. Current structure & improved structure (2)

Explanation
of structure Current structure Improved structure
Additional
reinforcement
block (4ea)
4, 43 A 0
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Fig. 12. Modeling of simulation
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Fig. 14, Result of simulation (improved structure (1))

Fig. 17. Application of load test model
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Table 6. Measured data of Strain gauge
Bottom housing

Current structure Improved structure
Antenna\ﬂG \ . Reinforcement .
Bottom housing Load | Welding part| Load block Welding part
assembly JIG (kg) (Mpa) (kg) (Mpa) (Mpa)
2 11.2 26.6 0.0689 0.2756
Dummy 4 17.7 37 42718 0.3445
I 6 39.35 48 1.5847 04823
. 18 70.9 60 6.8211 0.7579
Fig. 16. Model of load test 29 2.6 71 35.8969 0.8957
40 114 82 47.2654 0.6201
51 134 93 48.5056 0.4823
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62 154.3 104 58.0138 0.6201
73 174.8 115 59.8741 0.3445
84 196.3 126 60.2186 0.4134
95 218.7 137 60.8387 0.4823
106 140 148 60.9076 0.4134
117 99.2 159 61.4588 1.8603
170 63.3191 3.1005
181 64.4215 3.7206
Results

250

~#-Reinfocement block
Improved welding part
—+Current welding part

Stress

0 20 40 60 80 100

Load

120 140 160 180 200

Fig. 18. Graph of measured data
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