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Testing Equipments for the Evaluation of Dynamic Tensile characteristics
and the Crashworthiness of Auto-body Members

H. Huh, S. B. Kim

Abstract

This paper deals with introduction of testing equipments for the evaluation of dynamic tensile characteristics of auto-
body steel sheets and the crashworthiness of auto-body members. The servo-hydraulic high speed material testing
machine was developed for tensile tests at the intermediate strain rate to obtain the tensile material properties at the strain
rate under 500/sec. The split Hopkinson bar apparatus using the elastic wave was developed for dynamic material
characteristics at the high strain rate ranged from 1,000 to 10,000/sec. The servo-hydraulic high speed crash testing
machine is the equipment for the evaluation of the collapse load and crashworthiness of auto-body members. High speed
carrying truck crashes to specimen with the maximum velocity of 17 m/sec.

Key Words: Dynamic Tensile Characteristics, Strain Rate, Auto-body Members, High Speed Material Testing Machine,
Hopkinson Bar, High Speed Crash Testing Machine
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2. 1% X ZAIE7|(High Speed Material

Testing Machine)
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(a) w/o chamber (b) w/ chamber
Fig. 1 High speed material testing machine with an

environmental chamber
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Fig. 2 Upper gripping jig of HSMTM and load curves
from tensile tests of SPRC35R
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Fig. 4 Engineering stress—strain curves of SPRC35R and TRIP60 with the variation of strain rate and temperature
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) Stress wave in the transmitted bar
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Fig. 5 (a) Stress waves in the incident and transmitted bar from strain rate of 1000/sec; (b) split Hopkinson
pressure bar; (c) tension split Hopkinson bar
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S=AM87|(High Speed Crash
Testing Machine)
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(a) (b)
Fig. 6 High speed crash testing machine: (a) frame of
the machine; (b) jig set and carrying truck
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Fig. 7 Deformed shape of crash box in crash test
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Fig. 8 Load-displacement curves of crash box
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Fig. 9 Failure of tensioning bolt in crash test
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