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ABSTRACT

Since the large radar is exposed to the vibration & shock load of the road during vehicle trans-
port, core radar sensors such as an antenna array element including a digital transmitter receiver
module (DTRM) should be designed to be safely protected. In this study, vibration and shock envi-
ronment analysis was carried out in accordance with the procedure for analyzing durability in the
transport of large radars, and random vibration (PSD) and shock response spectrum (SRS) analysis
was performed by setting environmental specification based on tests and theories. As a result of du-
rability analysis, the largest maximum stress occurred in the DTRM housing assembly, so structural
reinforcement was performed. Finally, the margin of safety for vibration and shock was improved

from 1.28 to 6.88 and from 1.3 to 9.65, respectively.
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Fig. 1 Missile defense radar EL/M-2080 green pine

~ Tatal Findte Element Mode! < St‘ﬂess Converge History

—

(Flement Size 2.015)

Fig. 2 Whole model and mesh determination method

ANSYS Mechanical 19 Ver.2 AFE-3191 2™, Fig. 27}
2ol ey s FHak3lth ANSYSelA Alest
+ Quadratic node® 7% Solid186 g/\z AFR-3F
om, 7t B3R Fig 29 2ol o] 44

KN sy

o a

s asel lpe Ae A9 o2 B 94 2
A

o

A a4 wEe PEeA WA A
1744 915702] 2.4} 2237089712 A4
Aok
doltt AHle] BERE Fig 33 2o ok
o Edskgltt Fig. 3011*1 25 %ol fE A
(effective mass)°] & BEE=Eo| AFu ¥, 35Hz
ofgfell EZIskaL At XJ ol Aol W43
ESRs HOH Y%= random vibration Aol ¢
Avfo] 2 Jare wHT}. 1@
Q 115_ A9l 35Hz °l3} ghEol
o] AE RS W 5 Qlojof gl

J

(o
e}

e

I

o\ o

v' Cumulative Effective Mass for Modes

Longituginal
Vertical
—&— Transverse
100 - | MM Mode Frequency | s

]

30 40 50 60 70 90 1 DO
Number of Mode

v High Effective Mass Modes

Nal

Longitudinal ;
6t 18.7 Hz

Transverse
5t 17.7Hz

Trans. & Vert.
16t 24 5Hz

Vertical
7t 24 5Hz
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Fig.4 Accelerometer location and data acquisition

Table 1 PSD data processing

Steps Detail process

Time domain

Ist Step - Filter : Butterworth 6 order
- Bandwidth : 2 Hz~ 500 Hz
Frequency domain

2nd Step - Sampling frequency : 6400 Hz
- Frequency lines : 8192 lines
PSD

3rd Step - Resolution : 0.7813 Hz

- Hanning window
- 50 % overlap
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Fig. 5 Vibration environmental specification data
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Fig. 6 Equivalent bump shock environmental modeling
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Fig. 8 Shock response spectrum data
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Fig. 12 Analysis result after structural reinforcement
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