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This paper introduces a newly developed high speed material testing apparatus for tensile tests at the strain

rate up to 500 /sec. The tensile properties of sheet metals are indispensable for the accurate crashworthiness analysis of
auto-bodies since the local strain rate reaches to 500 /sec in the car crash. An appropriate experimental method has to be
developed to acquire the tensile properties at the intermediate strain rate ranged from 0.003/sec to 200/sec . Tensile tests
of various different steel sheets for an auto-body were performed to obtain the dynamic properties with respect to the
strain rate. The dimensions of specimens that can provide the reasonable results were determined by the finite element
analysis. A special jig fixture of a load cell is designed to reduce the load ringing phenomenon induced by unstable
stress propagation at the high strain rate. Stress—strain curves were acquired for each steel sheet from the dynamic
tensile test and utilized to obtain the relationship of the stress to the strain rate.
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Fig. 1 High speed tension testing machine: (a) frame of
machine; (b) hydraulic unit
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Fig. 2 Upper gripping jigs: (a) old design; (b) new design
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Fig. 3 Load curves of SPRC35R at 50/sec: (a)old design; (b)
new design
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Fig. 5 Tensile specimens: (a) length of the gauge section of
15 mm; (b) length of the gauge section of 30 mm
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tensile tests
M aterial Thickness | Yield stress |Ultimate stress
(mm) (M Pa) (M Pa)
EZNCD 2.0 149.1 307.9
SPCC 0.8 270.6 356.5
SPRC390E-BH 0.65 268.0 399.5
TRIP60 1.2 423.8 645.6
Table 2 Experimental condition
Testing Strain rate | Length of gauge | Width
machine [Isec] section [mm] [mm]
Static material 0.003 30 6
testing machine 0.1 30 6
0.5 30 6
1 30 6
High 2 30 6
Speed 5 30 6
material 10 30 6
testing 20 30 6
machine 50 30 6
100 30 6
200 15 6
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