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Local Softening of Hot-stamped Parts using a Laser Heat Treatment
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Abstract

AHSS (Advanced High Strength Steels) has been increasingly employed by global automotive OEMs in order to satisfy
strengthened regulations and reduce weight for fuel efficiency. Hot stamping using boron steels in AHSS increases not only
formability but also strength. The typical hot-stamped automotive part is the center pillar that is critical for vehicle side
impact. However, the hot-stamped part can be risky for the passenger safety caused by brittle fracture under a vehicle
collision. The high power diode laser is suitable for the heat treatment giving AHSS increased elongation that prevents
brittle fracture in car crash. Therefore, local softening by laser heat treatment for energy absorption area on the hot-stamped

part improves crash-worthiness.
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Fig. 1 Target tensile strength in center pillar and die
setup for local softening hot stamping process
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(8) Nd:YAG laser (b) Diode laser
(Gaussian type) (Top hat type)
Fig. 2 Characteristics of laser beam distribution for
Nd:YAG and diode laser systems
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Fig. 3 Diagrams of diode laser systems
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Fig. 4 Tensile test specimens from the heated zone
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Fig. 5 Tensile strength for various heat treatment

conditions
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Fig. 9 Models of Finite Element Analysis for side impact

test in B pillar
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Table 1 Test results of different softening zones

S,Z();in (|tr11)g Defo(rmmrz';lon Crack
200mm 291 Yes
250mm 268 Yes
300mm 214 No
350mm 289 Yes

Table 2 Results of side impact test for B pillar

Height Classification Deformation Crack
(mm) (mm)
a Hot stamping 186 Yes
—— 400 L
b aser 220.8 No
softening
c Hot stamping 209.3 Yes
— 500 C
d aser 233.8 No
softening
e Hot stamping 240.8 Yes
— 600 C
f aser 284.6 Yes
softening
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