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Table 1 Physical dimensions of the hat-shaped specimens

r1/mm r»/mm ry/mm h,/mm h,/mm hs;/mm t/mm
3.0 2.8 5.0 3.9 5.0 8.0 0.2
3.0 2.5 5.0 3.5 5.0 8.0 0.5
3.0 2.0 5.0 3.9 5.0 8.0 1.0
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Fig.5 Calculation of the expansion load in split model
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Table 2 The geometry-related parameters in stress and strain expressions
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Fig. 6 Contour graph of strain in hat-shaped specimen
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Fig. 7 Comparison of stress-strain curves calculated by different formula
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Dimensional effects of hat-shaped specimen in Hopkinson bar test

Xiao Dawu, Ma Ce, He Lifeng
(Institute of Materials s China Academy of Engineering Physics,
Jiangyou 621908, Sichuan, China)

Abstract; Numerical Hopkinson bar experiments of hat-shaped specimens with different geometries
were carried out using ANSYS/LS-DYNA to investigate the effects resulting from varying the geo-
metrical dimensions of specimens. Results show that the stress value calculated by the classic formula
deviated drastically from the theoretical value, when the width ¢ the of shear zone was larger than
0.2 mm. When the width t was 1. 0 mm, the calculated stress value would even rise up to twice as
much as close to the theoretical value. Further research with the split model revealed that the devia-
tion of the stress mainly occurred as a result from the expansion deformation of the brim portion of
the hat-shaped specimen. An improved method of data processing for the hat-shaped specimen was al-
so presented based on the numerical simulation results. Finally, the method was also validated by
SHPB experiments with cylinder specimens and hat-shaped specimens with different dimensions.

Key words: solid mechanics; geometry effect; ANSYS/LS-DYNA; hat-shaped specimen; SHPB
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