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A Study on Techniques to Evaluate Collision Acceleration of Rolling Stock
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Abstract : In this study, we suggested several approaches to evaluate the collision acceleration. The velocity-time curve
analysis method and the displacement comparison method were recommended to filter high frequency oscillations for
the maximum acceleration evaluation.
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Fig. 1 Acceleration-time curve of the cab
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Fig. 2 Velocity-time curve of the cab
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Table 1 Maximum acceleration from the velocity curve

c Time Velocity | Accel. | Filtering Frequency
ase [ms} | {mm/ms} g} [Hz}
Initial | 16.00 -4.58

Mid | 2325 | -395 | 869 AT
Final 29.25 -4.32
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Fig. 3 Filtered acceleration-time curves of the cab
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Table 2 Filtered maximum accelerations for each time section
Filteri 0-16 16 -29.25 29.25 - 62.50
iltering s i} sl
Freq.
T a T a T a
[Hz} )
[ms} [gt [ms} gt [rms} [gt
10 16.00 | 2.11 | 2350 | 218 | 2975 | 2.14
20 10.00 | 265 | 16.00 | 254 | 2975 | 1.87
30 7775 | 391 | 16.00 | 2.76 | 4625 | 2.76
40 950 | 447 | 16.00 | 3.21 | 4425 | 352
50 375 | 370 | 16.00 | 347 | 4325 | 450
60 275 | 572 | 1950 | 488 | 4050 | 5.45
70 375 | 789 | 19775 | 7.36 | 36.75 | 5.56
75 450 | 883 | 1975 | 870 | 36.75 | 5.56
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Fig. 4 Velocity-time curves of the cab
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Fig. 5 Displacement-time curves of the cab
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Table 3 Maximum acceleration of the cab
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Filtering Maximum Accel. Maximum Accel.

Frequency | (From velocity curve) (From filtering )

[Hz} {g} {g}

75 8.69 8.70
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