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Abstract: Aiming at the selection of reasonable loading waveform for incident waves in SHPB experiment,
rectangular wave, sloping wave, triangular wave and traditional trapezoidal wave were uniformly expressed as
trapezoidal wave with different rising times. Moreover, the equations for loading stress path were also given. Firstly,
when the loading duration and maximum stress amplitude of trapezoidal wave and half-sine wave are the same, the
changes of time for stress equilibrium ¢’ over wave impedance ratio 8 have been analyzed, and the changing
characteristics of stress uniformity for different wave impedance ratios 8 have also been investigated. Then, advantages
and disadvantages for trapezoidal wave and half-sine wave are studied according to time for stress equilibrium and
stress uniformity. Trapezoidal wave with rising time ¢’ of 2 or 4 is superior to half-sine wave, while half-sine wave is

superior to trapezoidal wave with rising time bigger than or equal to 7. When rising time of trapezoidal wave is 0, 1,
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3, 5 or 6, there is a crossover phenomenon in time for stress equilibrium ¢', between trapezoidal wave and half-sine

wave. Before crossover, half-sine wave is superior to trapezoidal wave. While after crossover, trapezoidal wave is

superior to half-sine wave. Finally, reasonable loading waveform for SHPB experiment is put forward. Trapezoidal

wave with rising time ¢’ of 2 or 4 presents short time for stress equilibrium and fine stress uniformity, whatever wave

impedance ratios 3 is. In SHPB experiment, the best and first choice of loading waveform is trapezoidal wave with

rising time ¢’ of 2. Second choice is trapezoidal wave with rising time ¢’ of 4. Furthermore, other reasonable loading

waveforms for different wave impedance ratios B are also given, which canbe easily choose in experiment.

Keywords: one-dimensional stress wave; trapezoidal wave; half-sine wave; time for stress equilibrium; split

Hopkinson pressure bar( SHPB)
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Fig.1 Stress path under different loading waves
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Table 1 Look-up table for other loading waveform and

time for stress equilibrium
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