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Fig. 1 The finite element model of Fig. 2 Three kinds of stress pulse

100mm-diameter elastic bar applied on the head of bar
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Fig. 4 Increment of the rising time of stress
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Fig. 3 Comparison of the form of stress pulse

at X=1m. 3m and 5m pulse vs propagation distance
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Fig.5 Peak of stress pulse vs propagation distance
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Tab.1 The value [ of stress pulse in different propagation distance
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Fig. 6 The spectrums of various stress pulse
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Numerical Simulation and Spectrum Analysis of Dispersion
Effect of Stress Pulse in SHPB Experiment
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Abstract: In the background of evaluating the improving effect of pulse shaper on loading waveform,
stress pulse dispersion effect of different waveforms was compared and studied based on a split
Hopkinson pressure bar (SHPB). Three-dimensional finite element model of the bar was established
with the help of software LS-DYNA, and rectangle, triangle and half-sine stress pulse were applied on
end of bar. The wave oscillation, peak stress and wave rising time vs. propagation distance were
analyzed, a theoretical explanation about this relation was presented by means of spectrum analysis.
Results indicate that the triangle stress pulse and half-sine stress pulse show less dispersion effect than
rectangle stress pulse in every respect; half-sine stress pulse keeps its characteristics better than
triangle stress pulse. So half-sine stress pulse may effectively reduce dispersion effect and improve
accuracy of 100-mm-diameter SHPB experiment, and is an appropriate loading waveform for brittle
materials such as rocks. Spectrum analysis can effectively explain the stress pulse dispersion
phenomenon in SHPB experiment from aspect of theory. This shows that the ideal goal of waveform
shaping is half-sine stress pulse with a wider period of time.

Keywords: dispersion effect; numerical simulation; spectrum analysis; half-sine stress pulse; triangle

stress pulse; split Hopkinson pressure bar (SHPB)



