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ABSTRACT

The study proposes an improved application of the the Riera method, which based on trial and error method, to
aircraft engine impact analysis on spent nuclear fuel transport casks. The improved application was applied to the
case where an aircraft engine simulation model collides with a rigid wall, and finite element explicit dynamic

analysis was performed. In addition, the results of the improved application method were compared with those of the

full model and the existing Riera method. The comparison results confirmed that the proposed improvement
application is an efficient and reliable method that matches well with the full model.
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Fig. 2 Application methods of the Riera methodolgy in the
previous studies.
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Fig. 1 Application of Riera methodology.
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Fig. 3 Flowchart for improved application of Riera method to aircraft engine collision.
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Fig. 4 Finite element model of simplified aircraft engine.
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Table 1 Material property of AISI 1045 steel Table 3 Values of the parameters in Johnson-Cook dynamic
Variable AISI 1045 failure model for AISI 1045
Density (g/mm®) 785 %107 Constant Value
Elastic Modulus (MPa) 205000 d 0.04
Poisson Ratio 0.3 d 1.03
Conductivity (mW/mm°C) 48.3 d; 1.39
Expansion (#/°C) 11.0 x 107 d, 0.002
Specific Heat (mJ/) 4.2 x 108 ds 0.4654
Inelastic Heat Fraction 0.9
At 9ot
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Fig. 6 Sensitivity analysis results to material properties.
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Fig. 7 Comparison of force histories among the various
application methods for rigid wall subjected to
aircraft engine impact load.
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Table 4 Comparison of some outputs among the various application methods for rigid wall subjected to aircraft engine impact

load
OUTPUT Relative Difference (%)
Case Impulse Max. Force Total impact Impulse Max Force Total impact
(MN-sec) (MN) time (ms) (MN-sec) (MN) time (ms)
Full Model 0.0107 4.4851 0.00% 0.00% 0.00%
Riera 0.0106 1.7333 -0.93% -61.35% -1.35%
Improved 0.0103 4.8855 -3.73% 8.93% 2.40%
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