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Abstract: The split Hopkinson pressure bar (SHPB) has been widely used to determine the mechanical properties of
materials at high loading rates. However, to ensure test reliability, the source of measurement error must be identified and
eliminated. During the experiment, specimens were placed between the incident and the transmit bar. Contact friction
between the test bars and specimen may cause errors. In this study, numerical experiments were carried out to investigate
the effect of friction on the test results. In the SHPB test, the stress measured by the transmitted bar is assumed to be the
flow stress of the test specimen. However, performing numerical experiments, it was shown that the stress measured by the
transmit bar is axial stress components. When the contact surface is frictionless, the flow stress and axial stress of the
specimen are approximately equal. On the other hand, when the contact surface is not frictionless, the flow stress and axial
stress are no longer equal. The effect of friction on the difference between the flow stress and axial stress was investigated.
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Table 1 Number of mesh

Part Number of mesh
Striker bar 900
Incident bar 15030
Specimen 1200
Transmit bar 15030
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Fig. 2 Configuration of the analysis model
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Table 2 Material properties of striker, incident, and
transmit bar

Material Steel

Mass Density 7000 kg/m3
Young's Modulus 200 GPa
Poisson's Ratio 0.3

Table 3 Material properties of specimen

Material Tantalum
Mass Density 18,970 kg/m3
Young's Modulus 100 GPa
Poisson's Ratio 0.3

A 185 MPa
B 675 MPa
C 0.047

n 0.3

m 0.425
Melting Temp 3250 K
Transition Temp 298 K
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Fig. 4 Strain history at the incident and transmitted
bars in a numerical SHPB test
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