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ABSTRACT: Objective To study accelerated environment spectra and accelerated test method that could simulate
temperature change in the storage environment of inertial navigation components. Methods The characteristic
parameter change of products was simultaneously tested when monitoring the temperature stress change of the storage
environment, and the temperature change curve was converted into temperature environment spectra and then
accelerated environment spectra by rainflow cycle counting algorithm. Accelerated test was performed according to the
accelerated environment spectra, and the performance assessment of the product was conducted by comparing the results

of accelerated test and natural storage test. Results Using the temperature data monitored in a test storage room in 2012
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as an example, the environment spectra and accelerated environment spectra of the simulated storage environment of

inertial components were obtained by conversion, and the method to guide accelerated test of inertial components was

also obtained. Conclusion The accelerated test method obtained by conversion using rainflow cycle counting algorithm

to deal with temperature stress of inertial components could well simulate the actual temperature change during the

storage of inertial navigation components, and would be able to evaluate the life and capability change of inertial

navigation components.
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Fig.1 Temperature monitoring curve of the test storage room in

2012
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Table 1 The first 10 days’ cycle data cut from January
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Fig.3 Histogram of temperature mean value and amplitude and 3D column of temperature mean value vs. amplitude
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Table 2 Classification of temperature mean value and amplitude

S HEC EfEC S WEcC wEfEC
1 5.95 0.42 5 29.74 2.44
2 11.90 0.93 6 35.68 2.86
3 17.84 1.43 7 41.63 3.20
4 23.79 1.93 8 47.58 3.37
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Fig4 Environment section simulating 1-year storage of inertial

navigation components
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Table 3 Accelerated environment spectra of simulated natural

storage environment
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0 1.95 78.32 105.75 121 96.12
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3.95 19.2 84.32 136.25 1414 96.68
19.2 3445 8348 141.4 146.55 9472

34.45 68.1 90.16 146.55 158.1  90.76
68.1 101.8  89.32 158.1 169.65  88.76
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103.75 10575  101.16 | 17485 180 82.8
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