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Abstract

This paper presents an application of a parametric design technique on developing of the
compressive Split Hopkinson Pressure Bar (SHPB) apparatus for determining of dynamic properties of a
99.98% Copper via an analysis of an elastic strain wave measured from the compression tests at room
temperature with high strain rates &. The design criteria using here are 1) maximum launching pressure is
15 bar 2) total length of the apparatus must not exceed 7.5m and it is expected to test Cu 99.98% in a &
range of 102~104s_1. A parametric model was constructed on an initial dimension of AISI4340 bar system
and Cu 99.98% specimen obtained from a theoretical calculation. Commercial software was employed to
simulate a series of compression test at targeted & of 10’s , 2x10°s ", 3x10°s ", 4x10°s ", 6x10°s , 8x10’s "
and 1043'1 with impact speeds of a striker bar of 4m/s, 8m/s, 12m/s, 16m/s, 24m/s, 32m/s and 40m/s
respectively. Selected diameters of the bar system in this work are 25mm, 19mm, 16mm, 12mm and 9.5mm
while a length-to-diameter ratio of the pressure bars and the specimen is 0.66 constantly. It was found that
analysis results of Incident Wave (&) and Reflected Wave (&) from simulations at each targeted & agree
with theoretical characteristics of both waves in conjunction with possible dimension of the bar system
and the specimen. The simulation results illustrate that the errors from the theoretical calculation of the
incident wave (€, and €, ) in each case close to the means of 1.5% and 5.3% respectively. Therefore,
optimal dimensions of the apparatus are the bar system of 19mm diameter including the 0.48m striker bar
and the 1.9m pressure bars while the 12.5mm diameter specimen has a length of 6.3mm. It gives 26.4%
on the initial amplitude error of &, (egr) and the linearity of deformation (RZ) of 0.936 approximately.
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