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ABSTRACT

Securing the durability of transport vibration for large radars is essential. Transport vibration eval-

uation is performed via random vibration analysis. The response of random vibrations is determined

by the covariance matrix, which is the correlation between the input power spectral density and dy-

namic characteristics of the radar. Therefore, in this study, the eigen-modes that have a dominant in-

fluence on the response are selected by normalizing the covariance matrix. Further, selective mode

superposition ensures the accuracy of random vibration analysis. In addition, based on the analysis

results, transport vibration durability evaluation for a large radar is performed.
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Table 1 Main modes selected based on the effective mass of the modal analysis result

Vertical Transverse Longitudinal
Mode # | Freq. [Hz] | Eff. mass ratio | Mode # | Freq. [Hz] | Eff. mass ratio | Mode # | Freq. [Hz] | Eff. mass ratio
1 34.89 0.1920 215 183.5 0.1323 144 143.6 0.2594
19 70.06 0.1426 160 159.5 0.09645 143 143.4 0.1533
2 36.61 0.07127 131 133.8 0.08726 135 139.0 0.04275
3 36.66 0.06528 34 78.69 0.06145 142 143.3 0.03930
14 50.32 0.05612 217 193.0 0.04243 141 143.1 0.03840
T - Table 2 Three-directional input values of acceleration
spectral density
102§ ] : —
Vertical Transverse Longitudinal
g Freq. | ASD | Freq. | ASD | Freq. ASD
o [Hz] | [¢/Hz] | [Hz] | [¢¥/Hz] | [Hz] [g*/Hz]
E 4 5 0.015 5 0.00013 5 0.0065
<m: 10 40 0.015 10 0.00013 20 0.0065
— Vertical 500 |0.00015| 20 |0.00065| 120 | 0.0002
Transverse 30 000065 | 121 | 0.003
—— Longitudinal
-6 . . 78 0.00002 200 0.003
10 1 2 3
10 10 10 RMS — 108 79 10.00019 | 240 | 0.0015
= LUsg
Frequency [Hz] 120 [0.00019 | 340 | 0.00003
. . . . . . 1 . 1
Fig.4 Three-directional input acceleration spectral 500 | 0.0000 500 0.00015
density RMS = 021g | RMS =0.76g
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Fig. 5 Calculated covariance ratio for all modes

Table 3 Main modes selected based on the calculated covariance ratio

Vertical Transverse Longitudinal
Mode # | Freq. [Hz] | Covariance ratio | Mode # | Freq. [Hz] | Covariance ratio | Mode # | Freq. [Hz] | Covariance ratio
1 34.89 1.000 34 78.69 1.000 3 36.66 1.000
3 36.66 0.4067 38 81.17 0.4161 144 143.6 0.1698
2 36.61 0.2014 131 133.8 04114 143 143.4 0.09721
13 41.38 0.1013 44 86.15 0.3967 2 36.61 0.09522
14 50.32 0.07201 45 86.79 0.3744 14 50.32 0.07560
380 | Trans. Korean Soc. Noise Vib. Eng., 32(4) : 375~383, 2022
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Fig. 6 Margin of safety distribution of large radar

Table 4 Random vibration analysis results by mode super-positioning the main modes selected based on the
effective mass of modal analysis and the calculated covariance ratio

Random vibration analysis result Max. Equiv. stress [MPa]
Direction Vertical Transverse Longitudinal
Reference 172.53 23.252 36.437
Main mode Effective mass 189.57 15.999 49.522
selection criteria | Coyariance ratio 173.95 20.555 33.856
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