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Split Hopkinson Pressure Bar

Finite Element Simulation of Dynamic Material Property Testing

Based-on Split Hopkinson Pressure Bar Technique
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Abstract

Split Hopkinson Pressure Bar (SHPB) is a well-recognized
technique for measuring dynamic properties of metal at high
strain rate (102-104 s'1). This technique was developed on theory
of longitudinal wave propagation in rod. A compressive stress
wave is generated by an impact velocity of striker into a pair of

split pressure bars which is holding both ends of specimen. A
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deformation of the specimen is occurred by this compressive
stress while dynamic properties of the specimen can be obtained
from the strains measured in both pressure bars. This paper
represents a simulation study for experimental direction to obtain
the dynamic properties of metal based-on SHPB technique at the
strain rates of 2000 s, 1600 s, 1200 s, and 800 s by a use
of ABAQUS. The 0.25 m striker bar and both 2.50 m pressure
bars were modeled in 3D with the same diameter of 0.026 m
4340 steel while the copper specimen was modeled with a length
of 0.018 m and 0.012 m in diameter. From the simulation of
dynamic properties of the specimen at the any strain rate. We
found that the result have a some trend with Johnson-Cook
model. Moreover increasing of average error due to increase the
strain rate Therefore, This research can conduct to find a

dynamic properties of material.
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2.2 Split Hopkinson Pressure Bar (SHPB)
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