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Random Vibration Response of Shipborne Radar Based on PSD Method

ZHU Hong-fa, ZHAO Ming-li, CHENG Re
(Anhui Sun Create Electronics Co., Ltd, Hefei 230088, China)

ABSTRACT: The work aims to optimize the traditional experience-based shipborne radar structure design process, shorten the
design cycle and improve the design accuracy. A new design process based on modal analysis and PSD method was proposed.
Radar antennas and turntable structures were analyzed by ANSYS software for systematic random vibration analysis. The modal
cloud map, stress distribution cloud map, displacement cloud map and response spectrum curve were obtained to verify the de-
sign accuracy and reasonableness. The maximum stress value and maximum deformation of the radar system at 1o were
14.847Mpa and 0.367mm, respectively. The new design process can get more reliable products. It can effectively shorten the
product design cycle and has important reference significance.
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Fig.1 Simplified schematic diagram of SCR-CPD radar
antenna feed system model
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Fig.2 Random vibration environment of ship
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Fig.3 Finite element model of SCR-CPD radar
antenna feed system
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Fig.4 The first 6 order modal distribution clouds of the SCR-CPD radar antenna feed system.
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Fig.6 Cloud diagram of (a) stress distribution and (b) displacement distribution at 1o
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