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ABSTRACT : A split Hopkinson bar could be used for obtaining high strain rate material properties of sheet metals for

an auto-body. In high speed tensile test of sheet metals, a new tension split Hopkinson bar is needed. From the

experiments with the new apparatus, the material properties of sheet metals in the high strain rate have been acquired.

The experimental results are used to obtain the constitutive relation of sheet metals, The results show that the strain rate

hardening effect for sheet metals can not be described by the original Johnson-Cook constitutive relation. This relation

has been modified to include a higher-order term for the hardening effect. The constitutive relations obtained are used to

simulate a square tube to know the energy absorption and impact force. The analysis is performed with elasto-plastic

shell element. The strain rate effect is an important factor in crashworthiness.
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Fig. 3 Initial yield stress vs. strain rate,
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Fig. 6 Deformed shapes of square tube:
(a)quasi-static model; (b) Johnson-Cook model;
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. Quality A(MPa) | B(MPa) n C C, C m
T S—
Specimen I Trip60 432 800 0.59 0.0746 0.0303 0.0120 0.547
Specimen 11 CHSP40E 290 330 0.49 0.1447 0.0600 0.0237 0.357
Specimen LI cQ 255 460 0.47 0.1831 0.072¢ 0.0289 0.437
Specimen 1V DDQ 220 450 0.49 0.2456 0.0978 0.0388 0.367
Specimen V DQ 219 416 0.48 0.2227 0.0878 (1.0348 0.323
Specimen VI EDDQ 220 414 0.49 0.2503 0.0997 0.03935 0327
Specimen VII CHSP33R 284 456 048 0.1323 0.0525 0.0208 0.428
Specimen VIII Trip80 470 940 0.43 0.0502 0.0200 0.0079 0.574
Specimen IX DQ 811 634 0.40 0.0107 0.0045 0.0018 1.04
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