Mechanical Engineering and Technology #Hli T2 5$HiR, 2017, 6(5), 348-354 Hans )i
Published Online December 2017 in Hans. http://www.hanspub.org/journal/met

https://doi.org/10.12677/met.2017.65041

Random Vibration Fatigue Analysis of a
Spaceborne Phased Array Antenna Based on
NX Nastran

Qiuju Zhu, Xumin Cao, Wenbin Xu, Mao Zhang, Yi Huang

Shanghai Aerospace Electronic Technology Institute, Shanghai
Email: zhuqiuju0626@163.com

Received: Nov. 20", 2017; accepted: Dec. 6", 2017; published: Dec. 13", 2017

Abstract

The finite element model of a spaceborne phased array antenna is created by CAE tool NX Na-
stran, and its modal analysis is carried out to obtain the random vibration simulation. Through
simulation analysis, the fatigue life of the product can be predicted in the design stage, the weak
links of the product can be mastered in time, and the environmental adaptability of the product
can be evaluated, which can provide the design direction for the structural optimization of the
product.
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Figure 1. Random vibration analysis process
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Figure 2. Structure model of the phased array antenna
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Table 1. Mechanical properties of materials

® 1L MBNFEMESH

R R (kg/m3) FEPERE R (MPa) HELVNE
Rt g 2A12 2794 73,119 0.33
IR AR 3000 22,000 0.28
HEME 2500 16,000 0.28
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Figure 3. Finite element model of the phased array antenna
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Figure 4. The first order mode shapes of module
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Figure 5. Effective quality view of response simulation
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Table 2. Qualification conditions for random vibration test
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Figure 6. The root mean square stress Response diagram of the module in three directions
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