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High Strength Steel Sheets for Automobile Suspensions and Chassis Use
—Hot-Rolled High Strength Steel Sheets
Having Excellent Press Formability and Durability for Critical Safety Parts—
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Abstract:

JFE Steel succeeded in developing the following two types of new hot-rolled high strength steel sheet for automobile
suspension and chassis use: (1)“NANO-Hiten”, which is strengthened by precipitates refined to the size of several nanometers,
gives an excellent balance of elongation and hole-expansion ratio, and (2)“BHT steel (bake hardenable steel with tensile
strength increase)”, which uses strain aging, gives lower strength and high formability during forming and a large increase in

tensile strength after paint baking, resulting in higher fatigue limit and crashworthiness.
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Fig.2 Effects of size and amount of precipitates on the
increment of tensile strength
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Photo 1 Microstructure(a) and precipitates(b) of
NANOHITEN
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Fig.3 Comparison in thermal stability of strength between
NANOHITEN and conventional HSLA steel
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Fig.5 Comparison of fatigue strength between NANOHITEN
and conventional HSLA steel
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Table 1 Typical chemical composition of TS 440 MPa grade
BHT steel (mass%)

C Si Mn P S Al N
0.08 0.10 125 0.016 0.003 0.017 0.006 8

Table 2 Typical mechanical properties of TS 440 MPa grade
BHT steel (Thickness: 1.4 mm)

YS TS El BH* BHT**
(MPa) (MPa) (%) (MPa) (MPa)

Developed steel 370 478 34 95 57
Conventional steel | 347 480 34 14 9

* Increase in yield strength by aging at 170°C for 20 min after 2% prestrain
** Increase in tensile strength by aging at 170°C for 20 min after 10% prestrain
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Fig.6 Stress-strain curves for TS 440 MPa grade BHT steel
with different amount of prestrain after strain aging
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Fig.7 Effect of prestraining on BH and BHT values for BHT
steel after strain aging ( = 1.4 mm)
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Photo 2 TEM images showing dislocation networks induced
by tensile strain with or without baking treatment in
BHT steel (a) 10% prestrain — 170°C - 20 min baking
— 4.5% strain, (b) 14.5% strain
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Fig.8 Influence of strain age hardening on fatigue strength for
BHT steel
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Fig.9 Comparison in absorbed energy under high strain rate
tensile testing between BHT steel and conventional
steel
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