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Abstract

For the purpose of improving crashworthiness qualities and maximizing weight saving efficiency, TWB’s(tailor welded
blanks) of quench-hardenable boron steel sheet formed by hot stamping processes has been used for automotive BIW
(body in white) applications. In this work, the flow behaviors of TWB of quench-hardenable boron steel sheet were
investigated in uniaxial tension tests at elevated temperature. TWB’s having a uniform thickness of 1.4mm were fabricated
by laser welding. Specimens with two weld line directions were used to test the mechanical property and reliability of the
weld zone. After heating at 950°C for 5min, the specimens were subjected to tension test at 650, 700 and 800C with a
strain rate of 0.01 /s and at 700°C with strain rates of 0.01, 0.1 and 1/s. The ultimate strength of the weld zones was higher
than that of the base materials at 650 and 700 C, but was similar to the base metal at 800 ‘C. Fracture occurred at the base

material at 650 and 700 C, but at the weld zone at 800 C.
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Table 1 Chemical composition of 22MnB?5 steel sheet (wt %)

C Si Mn P S Cr B Fe
0.18 0.21 1.27 0.017 0.002 0.22 0.0028 Bal.
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Fig. 1 Applications of BIW parts having tailored
properties with hot stamping process in
summary of EuroCarbody conference
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Fig. 2 Laser welding machine with (a) laser oscillator,
(b) 6 axial robot system and (c) nozzle for
shielding gas.
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Table 2 Tested welding conditions

Laser source Butt surface Shielding gas
Angle (°) Speed (m/min) Gap (mm) Milling Materials Flow rate (I/min)
0.0,5.0,10.0 2.0,4.0 0.0,0.1,0.2 Yes, No Ar, He 10.0, 20.0, 30.0
| 52.60 |
| R 6.00 |_
8
© 6.00

0.00.20.40.6 0.8

"5 00 05

Fig. 3 Measured laser beam profile

Fig. 4 Optical photographs of welding cross-section

Fig. 5 (a) Universal tensile test machine at high
temperature  equipped  with  external
extensometer and furnace, (b) test grip with a
specimen
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Fig. 6 Dimension of the specimen (unit: mm)
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Fig. 7 Schematic view of two types of specimens
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950°C (5 min)

Fig. 8 Thermal histories of tensile test
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Fig. 9 Stress-strain curves of TWB boron steel sheets
for type 1 specimen with different (a)
temperatures and (b) strain rates
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Fig.12 Stress-strain curves of TWB boron steel sheets
for type Il specimen with different (a)
temperatures and (b) strain rates
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