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Hot Rolled High Strength Steels for Suspension and Chassis Parts

“NANOHITEN,” “BHT® Steel”
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Abstract:

In the application of hot rolled steel sheets for automobile suspension and chassis parts, hole expansionability is

required in addition to the strength since burring is frequently used. “NANOHITEN” is a variety of precipitation

hardened steels with ferrite single phase matrices and ultra fine carbides of single nanometer size, which lead to

higher strength and excellent hole expansionability. “BHT® Steel” provides almost the same effect as higher

strength steel because of the large increase of tensile strength based on the strain aging effect of N.
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Fig.2 Effect of size and amount of precipitates on the
increment of tensile strength
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Fig.3 Comparison of the thermal stability of strength between
NANOHITEN and conventional HSLA steel
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Fig.4 Change in Ti/Mo atomic concentration ratio of
(Ti, Mo)C with coarsening
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Table 1 Typical chemical composition and mechanical
properties of NANOHITEN and conventional high
barring steel in TS 780 MPa grade

Chemical composition . .
P Mechanical properties

(mass%)
. YS TS El A
C Si | Mn | Others (MPa) | (MPa) | (%) | (%)

NANO- .
HITEN 0.04| Tr. | 1.4 |Ti,Mo| 745 805 20 | 100
Conven-
tional 16571 009| 1.54| Ti | 696 | 810 | 18 | 79
high bar-
ring steel

YS: Yield strength, TS: Tensile strength, El: Elongation,
A: Hole expansion ratio
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Fig.5 Comparison of the fatigue limit between NANOHITEN
and conventional high strength low alloy (HSLA) steel
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Fig.6 Stress-strain curves of TS 440 MPa grade BHT steel
with different amount of prestrain after strain aging
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Fig.7 Effect of prestrain on BH and BHT value for BHT steel
after strain aging (f = 1.4 mm)
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(a) 10% prestrain — 170°C-20 min baking
— 4.5% strain
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(b) 14.5% strain
Photo 2 TEM images showing dislocation networks induced

by tensile strain with or without baking treatment in
BHT steel
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Table 2 Typical chemical composition of TS 440 MPa grade

BHT steel
(mass%)
C Si Mn P S Al N
0.08 0.10 1.25 0.016 | 0.003 | 0.017 | 0.006 8

Table 3 Typical mechanical properties of TS 440 MPa grade

BHT steel
(t = 1.4 mm)
YS TS El BH* | BHT**
(MPa) | (MPa) (%) (MPa) | (MPa)
BHT steel 370 478 34 95 57
Conventional steel | 347 480 34 14 9
62
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B
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&
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Fig.8 Shape fix-ability of BHT steel compared with
conventional steel

400

| ®H BHT steel
| OO Conventional steel.

W

=

S
T

After strain
aging

[\

(=

(=]
T

Fatigue limit (MPa)

Original

10 -lllllIlllllllllllllllllll

300 400 500 600 700
Tensile strength (MPa)

Fig.9 Fatigue Limit of BHT steel compared with conventional
steel
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Fig.10 Absorbed energy at high strain rate tensile testing of
BHT steel compared with conventional steel
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