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Design and Fabrication of Split Hopkinson Pressure Bar for Dynamic
Mechanical Properties of Self-reinforced Polypropylene Composite

So-Young Kang*, Do-Hyoung Kim*, Dong-Hyun Kim*, Hak-Sung Kim*’

ABSTRACT: The Split Hopkinson Pressure Bar(SHPB) has been the most widely used apparatus to characterize
dynamic mechanical behavior of materials at high strain rates between 100 s and 10,000 s™. The SHPB test is based
on the wave propagation theory which was developed to give the stress, strain and strain rate in the specimen using
the strains measured in the incident and transmission bars. In this study, the SHPB was directly designed and
fabricated for the dynamic mechanical properties of fiber reinforced plastic (FRP) composites. In addition, this
apparatus was verified for the validity by comparing the strain data obtained through the high speed camera and
Digital Image Correlation(DIC) during the high strain rate compression test of the self-reinforced polypropylene

composite (SRPP) specimen.
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2 ASTM(American Society of Testing and Materials)
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2. 712 o=

SHPB Ax|= 3 A &7 2 (Striker), ¢} &2 (Incident bar),
83 AgE (Transmission bar)© &2 A% o] Tk (Fig. 1).
Jbs 28 Bol WA 27 80] gl Ao B9t
A = dEE A Atololl 1R AlHO| YE3HA
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_Incident bar _Specimen Transmission bar

Strain gages

Fig. 1. Schematic of Split Hopkinson Pressure bar

Fig. 2. The specimen between the incident bar and transmis-

sion bar
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Fig. 3. Pictures of fixture and specimen design for Hopkinson
bar
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Valve

Micro switch

Fig. 5. Micro-switch on the valve in gas gun configuration
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Fig. 7. Stress-strain curve of SRPP compression test at varying
strain rates
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Fig. 8. Comparison of strain data from SHPB and DIC

Fig. 9. The images of SRPP by the high speed camera and DIC

Fig. 10. Failure observation by high speed camera of SRPP
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