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ABSTRACT

Hot stamping processes are possible for tensile strength 1.4 GPa but the strength reduction is appeared from
the cooling performance unbalance. And the strength of roll forming process is below than that of hot stamping
process owing to using the steel which is lower strength of boron steel. In this study, We provide roll forming
process asssisted high-frequency induction heating to solve the problem of conventional one. The experiments
were carried out at under various sill side part conditions: high-frequency induction heating conditions of 15, 18,
21, 24, 27 and 30 kW. The high-frequency induction heating temperature was checked with Infrared camera and
the sill side parts of mechanical properties and microstructure were measured. The heating temperature of high
frequency induction was measured to max 850 C under the coil power of 30 kW. The tensile strength was 1.5
GPa and hardness was 490 Hv. The martensite structure was discovered under coil power of 30 kW. The weight
of steel material sill side having thickness 1.5 mm and the boron steel sill side having thickness 1.2 mm were
compared to weight effect. The boron steel sill side reduced 11.5% compared to steel. Consequently,
manufacturing process of 1.5 giga-grade’s sill side part was successfully realized by the roll forming assisted
high-frequency induction heating methods.

Key Words : Sill Side(2/AlO|=), High Frequency Induction Heating( 131} RE7+2), Roll Forming( EE
2l), Boron Steel( 2=2Z}), GIGA-Grade Steel(7|7t=2 ZAH)
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Fig. 2 Schematic of roll forming and hot stamping[wl
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Fig. 4 Shape and dimension of the sill side part

Table 1 Chemical composition of boron steel'”
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Experiment list Conditions v&/\
Coil power (kW) 0, 15, 18, 21, 24, 27, 30
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(a) Schematic diagram of specimen for tensile test
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(b) Schematic diagram of specimen for micro
vickers hardness

Fig. 6 Specimen configuration of tensile strength
test and micro vickers hardness
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Fig. 8 Measurement results of high
frequency induction heating power

T T T T T

‘Criterion of tensile stress : 1,500MPa ‘

1600

1400

1200

1000

Tensile stress (MPa)

®

o

S
L

@
o
S

T T T
300 450 600 750 900

Surface temperature (C)

0 150

Fig. 9 Measurement result of tensile stress
according to Max temperature

T T T T T T T T T
0 300 450 600 750 900

Surface temperature (C)

T
150

Fig. 10 Measurement result of vickers hardness
according to tensile stress

(a) steel of the sill side (thickness 1.5 mm)

(b) Boron steel of the sill side (thickness 1.2 mm)

Fig. 11 Comparisons of steel and boron steel according
to high frequency induction heating condition assisted
in roll forming process of a sill side part
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