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Design of a Steel Bar Breaking System in a Sled Test Facility
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ABSTRACT

Steel bar breaking system is a component of a sled test system for automobile crashworthiness. It
is a recent idea for the sled test. In a sled test, a crash pulse is given as a input made from a real
test. The steel bar breaking system is designed to generate a certain crash pulse. Orthogonal arrays
from design of experiments (DOE) are employed. The factors of the array are panel thickness and
the number of steel bars, and the levels are candidate values of them. A simulation is utilized for
the crash analysis. A commercial system called LS/DYNA3D is adopted. A test system is designed
based on the results.
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Fig. 1 Sled Test Facility

Fig. 2 Comparison of deceleration curve for real
pulse and simulation pulse
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Table 1 Factors and their levels of steel bar breaking
system

Fig. 3 Finite element model of sled test
facility

Fig. 4 The real test is utilized for the crash analysis

Table 2 Matrix experiment and observed extension moment
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Table 6 Optimum values for each design levels Table 7 Simulation results with respect to design levels

and their factors
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Fig. 5 Deformed shape of Fig. 6 Deceleration curve
steel bar breaking system for optimum values
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Table 10 Optimum values for crash pulse of a steel bar
breaking system in a sled test facility
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