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ABSTRACT

Expecting fatigue life of mounted radar in aircraft is very important when designing,
because the mounted radar in aircraft is exposed to long-term external random vibration.
Among the methods of predicting the fatigue life, Fatigue analysis method in
frequency domain has continuously been proposed in this field. In this paper, four
fatigue analysis methods in frequency domain, which are widely used, have been
selected and compared with the results for Specimen fatigue test. As a result, Dirlik
and Benascicutti-Tovo methods have been matched better with fatigue analysis in time
domain than the method in frequency method through the comparison between the
fatigue analysis method in time domain and the method in frequency domain by
conducting the specimen fatigue test with strain gage. Based on the results of the
specimen fatigue test, We have conducted fatigue analysis of mounted radar in aircraft
with Dirlik and Benasciutti-Tovo methods in the finite element model, and confirmed
that the required life was satisfying.
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Fig. 1. Radar internal configuration
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Table 3. Material Properties

. Aluminum
Material 6061-T6 SUS 304
Young's 68.9GPa 201GPa
modules
Poisson’s ratio 0.33 0.3
Density 6 -6
(kg/mm?) 2.71x10 7.90x10
Beam Glued

Rigid Element Contact

Element \

(a) Beam Element bolt (b) Solid Element bolt

Fig. 13. Simplified bolt model
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(b) Solid Element Bolt

Fig. 14. Finite element model of
equipment and bolt
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Fig. 15. Sine sweep test(x—axis), input: location
1; response: location 2 and 3
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e Test Location-3 Model(1) Location-3 Model(2) Location-3
10 e Test model(1) model(2)
) Mode [Hz] | [Hz] err[%] [Hz] err%]
% X-axis 62.5 48.0 232 60.2 3.7
£ 0.1
3 oor Y-axis 412 329 20.1 434 53
Z-axis | 141 137 2.8 144.8 2.7
0.001
1 10 100 1,000
Frequency[Hz]
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(c) Comparison of response (Z-axis)

Fig. 16. Comparison of response between
testing and analysis: location 2
and 3
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Fig. 18. Fatigue analysis results and the
location maxium damage under
vibration loading
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