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Yielding Phenomena Appeared in Impact Tensile Test Using
a Split-Hopkinson Pressure Bar Method

by

Kinya Ocawa* and Fumiko Sucryama *

To identify the yielding phenomena often observed in tensile test at high strain rates even for the constitutive
equation of material without any yielding phenomena, numerical simulations using the dynamic FEM analysis have
been performed to study the effect of specimen geometry and loading configurations in the Split-Hopkinson Pressure
Bar apparatus. Stress distributions in the specimens and the loading bars are clarified, and it is found that the three-
dimensional stress wave propagation from the specimen to the loading bar dominates the yielding phenomena due to
radial oscillations associated with, even though a slight effect of the specimen geometry is involved to some extent. It
is also found that the relevant shape of loading bar end is served to suppress the yielding phenomena.
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Fig. 1 FEM mesh models for the stress bar and specimen.
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Fig. 2 Stress-strain relations for the analysis.
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Fig.3a, b Stress-time relations at four locations along
specimen axis.
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and R = 1mm, respectively.
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Fig. 9 Stress response at locations on the stress bar for
specimens with R=1mm (above) and R = 0mm (below).

Fig. 10 Time changes of stress distribution in adjacent
region of the stress bar to specimens with R = Omm

left and R = 1mm right, respectively.
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Fig. 11 Stress response at x = 50mm on the stress bar
for specimen with wide tab and R = Imm.
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Fig. 12 Stress response for the convergent (above)
and divergent (below) tapered stress bars.
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