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Abstract: Boron steel sheet is suitable for fabricating automobile parts because it is very strong and has low weight.
Recently, many car makers are investigating the feasibility of fabricating the chassis part of automobiles using boron
steel. In order to use boron steel sheets to fabricate the chassis part of automobiles, much better material property of
low cycle fatigue life as well as high formability during hot stamping is required. Therefore, the low-cycle fatigue life
of hot-stamped quenched boron steel was investigated in this study. The fatigue life observed at low strain amplitude
was longer than that of an as-received boron steel sheet. However, the fatigue life reduced at high strain amplitude
because of the low ductility and low fracture toughness of martensite, which was produced as a result of hot stamping.
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Table 1 Chemical compositions of boron steel (wt. %)

Element C Si Mn B Fe
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Fig. 1 Schematic representation of (a) tensile test and (b)

low cycle fatigue test specimens.
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Table 2 Condition of heat treatment

Mark Austenizing Holding time
Temperature

850-3 3 300s
S 850TC

850-9 900s

900-3 5 300s
E— 900 T

900-9 900s

950-3 3 300s
—_— 950 7T

950-9 900s

Fig. 2 Photograph of low cycle fatigue test with anti-
buckling device
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Fig. 3 Schematic view of clamping system with the anti-
buckling device. (a) side view, (b) front view
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Fig. 4 Optical microstructures images by different
heat treatment. (a) as received, (b) 850C for
300s, (c) 900 C for 300s, (d) 950C for 300s
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Fig. 5 Tensile properties according to heat treatment
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Fig. 6 Comparison of peak stress & hysteresis loops
between with and without anti-buckling device
by as received.
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