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Abstract: Studies on the deformation behavior of materials subjected to impact loads have been carried out in various
fields of engineering and industry. The deformation and fracture of members for these machines/structures are known to
correspond to the intermediate strain-rate region. Therefore, for the structural design, it is necessary to consider the
dynamic deformation behavior in these intermediate strain-rate ranges. However, there have been few reports with
useful data about the deformation and fracture behavior at intermediate strain-rate ranges. Because the intermediate
strain-rate region is located between quasi-static and high strain-rate regions, it is difficult to obtain the intermediate
strain-rate using conventional reasonable test equipment. To solve this problem, in this study, the measurement
reliability of the constructed drop-bar impact tensile test apparatus was established and the dynamic behavior at the
intermediate strain-rate range of carbon steels was evaluated by utilizing the apparatus.
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Table 1 Mechanical properties of S45C steel

Yield strength, Tensile strength, Elongation,
MPa MPa %
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Fig. 2 Illustration of drop-bar type impact tensile test
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Table 2 Mechanical properties obtained using single and double displacement meters for S45C steel

Type Test-1 Test-2 Test-3 Test-4 Test-5 Mean Stapdgrd
deviation
Sinele Yield strength, MPa 795 816 764 836 797 801.6 24.0
& Strain-rate, s’ 700 710 750 745 780 737.0 28.9
Double | Yield strength, MPa 811 836 840 836 826 829.8 10.5
(average) Strain-rate, s’ 640 630 670 700 670 662.0 24.8
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Fig. 8 Comparison of nominal stress-nominal strain curves using single and double laser displacement meters
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