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ABSTRACT

The antenna is mounted on the vehicle and operated, so its components must be able to withstand the
shock that may occur while driving. In this study, the stability of antenna mounted on the vehicle is verified
through the connection between modal analysis and transient analysis. The shock data used was taken from
MIL-STD-810H, METHOD 516.8. As a result of the analysis of antenna, the maximum equivalent stress
169.49MPa and minimum margin of safety 2.31 has occurred on the bracket of antenna. Thus, it was found
that the antenna has enough stability during the operation.

Key Words : Antenna(2FE|LF), Modal Analysis(Z 23l 4]), Effective Modal Mass(7 2 Z =2 &), Transient
Analysis(A|2+0[24 3}l M), Margin of Safety(2HH04-7)
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Fig. 1 Terminal peak sawtooth shock pulse

Table 1 Transportation shock test condition cases

Case  [Environment Pulse | Amplitude Number of
Duration| (G-Pk) Shocks

1 5.1 42

2 5000km 11ms 6.4 21
on road

3 7.6 3

4 10.2 42
1000km

5 off road Sms 12.8 21

6 152 3
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Fig. 2 Antenna configuration
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Table 2 Material properties
Type Plate Bracket PCB
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 Shock pulse exposure of case 5
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Fig. 5 Shock pulse exposure of case 6
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Fig. 6 1 ~ 3™ mode shape

— 29 —



Uy Ete] A A B AT FHVNAVNEEI A A208, A6z
Table 3 Mode extraction
Frequency | Modal Frequency | Modal Frequency | Modal Frequency | Modal
Mode | 1)) I mass) | M (1 mass) | M%) iy I mass@e) | M%) () | mass%)
1 133974 | 73.738 | 24 | 193.753 | 0.001 | 47 | 207.566 | 0.0000 | 70 | 249.985 | 0.000
2 145.235 | 0.107 25 193.755 | 0.000° | 48 | 207.567 | 0.000° | 71 249.986 | 0.000"
3 158439 | 12.785 | 26 | 193.757 | 0.000° | 49 | 207.568 | 0.000° | 72 | 249.988 | 0.000
4 191.951 | 0.010 | 27 193.757 | 0.000° | 50 | 207.568 | 0.000" | 73 249.99 | 0.000"
5 193.456 | 0.038 | 28 193.758 | 0.000° | 51 207.569 | 0.000° | 74 | 249.991 | 0.000"
6 193.533 | 0.003 | 29 | 193.759 | 0.000" | 52 207.57 | 0.000" | 75 | 249.993 | 0.000"
7 193.578 | 0.006 | 30 | 193.759 | 0.000" | 53 207.57 | 0.000" | 76 | 249.995 | 0.000"
8 193.622 | 0.000" | 31 193.765 | 0.000° | 54 | 207.571 | 0.000" | 77 | 249.997 | 0.000"
9 193.643 | 0.000" | 32 197.066 | 0.029 | 55 | 207.571 | 0.000" | 78 | 249.998 | 0.000"
10 | 193.669 | 0.000° | 33 | 207.498 | 0.000" | 56 | 207.571 | 0.000° | 79 | 249.999 | 0.000"
11 193.687 | 0.000° | 34 | 207514 | 0.000" | 57 | 207.572 | 0.000" [ 80 | 250.001 | 0.000"
12 193.701 | 0.000° | 35 | 207.518 | 0.000" | 58 | 207.572 | 0.000" | 81 250.002 | 0.000°
13 193.711 | 0.000° | 36 | 207.524 | 0.000" | 59 | 207.572 | 0.000" | 82 | 250.003 | 0.000°
14 193.72 | 0.000" | 37 207.53 | 0.000" | 60 | 207.579 | 0.000° | 83 | 250.004 | 0.000"
15 | 193.726 | 0.000° | 38 | 207.536 | 0.000" | 61 | 240.616 | 1.105 | 84 | 250.005 | 0.000"
16 193.732 | 0.000° | 39 | 207.542 | 0.000" | 62 | 249.964 | 0.000" | 85 | 250.006 | 0.000°
17 | 193.736 | 0.003 | 40 | 207.547 | 0.000" | 63 | 249.977 | 0.000° | 86 | 250.006 | 0.000"
18 | 193.741 | 0.000° | 41 | 207.551 | 0.000" | 64 | 249.978 | 0.000° | 87 | 250.007 | 0.000"
19 | 193.742 | 0.006 | 42 | 207.554 | 0.000" | 65 | 249.979 | 0.000° | 88 | 250.007 | 0.000"
20 | 193.746 | 0.003 | 43 | 207.558 | 0.000" | 66 | 249.979 | 0.000° | 89 | 250.012 | 0.000"
21 193.748 | 0.008 | 44 207.56 | 0.000" | 67 | 249.981 | 0.000° | 90 | 281251 | 5.818
22 193.75 0.003 | 45 | 207.562 | 0.000" | 68 | 249.982 | 0.000" Total 93.676
23 | 193.752 | 0.000° | 46 | 207.564 | 0.000° | 69 | 249.984 | 0.000°
0.000" : Indicates that it has a value after 4 decimal places.

Table 4 Results of prior analysis

Shock direction

Max. eqv. stress (MPa)

+X 12.92
-X 12.049
+Y 19.027
-Y 19.916
+Z 218.53
-Z 218.74

Table 5 Maximum equivalent stress(Von-Mises)

Case 5 Case 6
Type
+Z Z +Z Z
Value |133.21MPa|144.18MPa|158.17MPa|169.49MPa
Location Bracket Bracket

FEILFY] AlZto]E o] w2 HulErey 2
XS Fig 7 @ Table 59 JeERATE AUS
7132 Case 52| 3ol A4144.18MPa¥} Case 62
Aol A 169.49MPac] HAYEHom, Hul-$H
25 HepldA] Yepfia Qo

HU57Fsg o] RS FA LA gL T
TRLA7F FEZE gy dobe] b o -f(Margin
of safety)E 7FA AL A=AE A1) T3l ALtslg e
1, °]& Table 6 YERARATE FH {7 0BT ZH
AT Zo g et on, B AR &
(Factor of Safety)S 1252 AR TH!,

Yield Strength

M5= Factorof Safety < Applied Stress

(M
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Fig. 7 Eqmvalent slress(Von-Mlses)

Table 6 Margin of safeties
T Case 5

ype +7 Z +7 Z
Value 2.94 2.72 2.48 2.31
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