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Abstract: The hot-stamping technique is a forming method for manufacturing high-strength parts, in which the
part is cooled rapidly after press forming above the austenite transformation temperature. Boron steel, which
contains a very small amount of boron, is one of the materials used for hot stamping. The purpose of this
study is to investigate the microstructure and mechanical properties according to the heat-treatment conditions.
Die-quenching from various temperatures was conducted for different elapsed heat-treatment times.
Laser-welded boron steel after quenching has a tensile strength of 1454 MPa and an elongation of 6 %. It
has 94 % of the tensile strength of the base metal (1522 MPa). These properties can provide practical
information for the use of boron steels for hot stamping.
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Table 1 Chemical compositions of boron steel

Sort C Si Mn P S
wt.% 0.21 0.26 1.27 0.017 0.003
Sort Cr Al Ti B Fe
wt.% 0.22 0 0 0.0028 Bal.
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Fig. 1 Diagram of heat treatment conditions
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Fig. 2 Shape and dimensions of the specimen (mm);
(a) Tensile test specimen, (b) Bending test
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Fig. 3 The section of laser welded specimens
according to welding speed; (a) 2.0 m/min,
(b) 3.0 m/min, (c¢) 4.0 m/min, (d) 5.0
m/min
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Fig. 4 Stress-strain curve of the same thickness
welding specimen according to the waiting
time for die quenching; (a) 1123 K, (b)

1173 K, (c) 1223 K
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Fig. 5 Comparison of tensile strength of same
thickness and different thickness welding
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Fig. 6 Load-extension curve of the same thickness
welding specimen according to the waiting
time for die quenching; (a) 1123 K, (b)
1173 K, (c) 1223 K
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