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A Study on the Random Vibration Analysis of Large Scale Antenna
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ABSTRACT

This study analyzed the stability of antenna equipped on vehicles by the link of modal analysis and
random vibration analysis with the vibration data of MIL-STD-810H, METHOD 514.8. As a result of the
random vibration analysis of antenna, the maximum equivalent stress 41.9MPa and minimum margin of safety

8.37 was generated in the bracket of antenna by the vertical direction vibration. Thus, it was found that

antenna has enough stability during the operation.
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2. A8
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Fig. 1 CWYV vibration exposure
Table 1 CWYV vibration exposure
Vertical Transverse Longitudinal
Frequency, Hz ASD, g*/Hz Frequency, Hz ASD, g%/Hz Frequency, Hz ASD, g%/Hz
5 0.12765 5 0.04070 5 0.01848
6 0.12926 6 0.04415 6 0.02373
7 0.05000
7 0.30000 7 0.11000 2 0.05000
8 0.30000 8 0.11000 9 0.02016
9 0.10000 9 0.04250 12 0.02016
12 0.10000 12 0.04250 14 0.05000
14 0.15000 14 0.07400 ig gg?ggg
I T N w—_—
: : 25 0.00833
90 0.00600 100 0.00074 66 0.00114
125 0.00400 189 0.00130 84 0.00107
190 0.00400 350 0.00400 90 0.00167
211 0.00600 425 0.00400 165 0.00151
440 0.00600 482 0.00210 221 0.00333
455 0.00296
500 0.00204 500 0.00142 500 0.00204
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Table 2 Vehicles used for CWV composite

Type Description

10-ton, 7-ton, 5-ton, 1-1/4-ton, PLS,

Truck 2-1/2-ton, 2-ton, 15-ton

Trailer MTVR, HEMAT, PLS, 5-ton, 22-ton

Table 3 Material properties
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—
5000 1501

Fig. 2 Antenna configuration
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Fig. 3 Analysis model of antenna

PCB
Type Plate Bracket -
Length ‘ Cross ‘ Vertical
Density 2,700kg/m’ 2,830kg/m’ 1,840kg/m’

Young’s Modulus 68.9GPa 71.7GPa 20.4GPa 18.4GPa 15GPa
Poisson’s Ratio 0.33 0.33 0.11 0.09 0.14
Shear Modulus 25.9GPa 27.0GPa 9.2GPa 8.4GPa 6.6GPa
Yield Strength 275MPa 490MPa 240MPa
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Fig. 4 1** and 2™ mode shape
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Table 4 Mode extraction

Mode | Frequency, Hz | Mode | Frequency, Hz | Mode | Frequency, Hz | Mode | Frequency, Hz
1 133.97 40 207.55 79 250 118 331.36
2 145.24 41 207.55 80 250 119 331.36
3 158.44 42 207.55 81 250 120 331.37
4 191.95 43 207.56 82 250 121 361.6
5 193.46 44 207.56 83 250 122 361.94
6 193.53 45 207.56 84 250.01 123 394.67
7 193.58 46 207.56 85 250.01 124 394.67
8 193.62 47 207.57 86 250.01 125 394.67
9 193.64 48 207.57 87 250.01 126 394.67
10 193.67 49 207.57 88 250.01 127 394.67
11 193.69 50 207.57 89 250.01 128 394.67
12 193.7 51 207.57 90 281.25 129 394.67
13 193.71 52 207.57 91 304.59 130 394.67
14 193.72 53 207.57 92 317.92 131 394.67
15 193.73 54 207.57 93 331.35 132 394.67
16 193.73 55 207.57 94 331.35 133 394.67
17 193.74 56 207.57 95 331.35 134 394.67
18 193.74 57 207.57 96 331.35 135 394.67
19 193.74 58 207.57 97 331.35 136 394.67
20 193.75 59 207.57 98 331.35 137 394.67
21 193.75 60 207.58 99 331.35 138 394.67
22 193.75 61 240.62 100 331.35 139 394.67
23 193.75 62 249.96 101 331.35 140 394.67
24 193.75 63 249.98 102 331.35 141 394.67
25 193.75 64 249.98 103 331.35 142 394.67
26 193.76 65 249.98 104 331.36 143 394.67
27 193.76 66 249.98 105 331.36 144 394.67
28 193.76 67 249.98 106 331.36 145 394.67
29 193.76 68 249.98 107 331.36 146 394.67
30 193.76 69 249.98 108 331.36 147 394.67
31 193.76 70 249.98 109 331.36 148 394.67
32 197.07 71 249.99 110 331.36 149 394.68
33 207.5 72 249.99 111 331.36 150 394.69
34 207.51 73 249.99 112 331.36 151 428.83
35 207.52 74 249.99 113 331.36 152 456.92
36 207.52 75 249.99 114 331.36 153 518.68
37 207.53 76 249.99 115 331.36 154 529.82
38 207.54 77 250 116 331.36
39 207.54 78 250 117 331.36
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Table 5 Maximum equivalent stress(Von-mises)

Direction Vertical Transverse  Longitudinal
Value 41.9MPa 6.5MPa 0.9MPa

Location Bracket Plate Bracket

Table 6 Margin of safeties

Direction Vertical Transverse ~ Longitudinal
Value 8.37 32.81 42521
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