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Effect of pulse shaper in SHPB technique on dynamic deformation behavior of an NBR
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ABSTRACT

This paper presents a Split Hopkinson Pressure Bar{SHPB) technique to obtain compressive stress-strain data for rubber
materials. An experimental technique that modifies the conventional Split Hopkinson Pressure Bar(SHPB) has been
developed for measuring the compressive stress-strain responses of materials with low mechanical impedance and low
compressive strengths such as rubber. This paper introduces an all-polymeric pressure bar which achieves a closer impedance
match between the pressure bar and the specimen materials. In addition, we are a pulse shaper to lengthen the rising time of
the incident wave to ensure stress equilibrium and homogencous deformation of a rubber materials. Tt is found that the

modified technique can be determine the dynamic deformation behavior of an NBR rubber more accurately.
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Fig. 1 Schematic of the modified SHPB with all-polymeric
bars for testing soft materials specimens
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Fig. 2 Strain-time signals for a SHPB experimental with
NBR-rubber specimen
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Fig. 3 Comparison of front-end stress and back-end stress
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Fig. 5 Compressive stress-strain curve for NBR rubber
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