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In order to save weight on automotive chassis,
two types of high-strength 780 MPa-grade hot
rolled steel sheets have been developed for the steel
wheel.

One, which is used as the material for the disc,
has a chemical composition of 0.08%C-1.5%Si-
1.75%Mn-0.1%Ti, based on the dual-phase
structure with the ferrite phase precipitation-
hardened with TiC.

The other, which is used as the material
for the rim, has a chemical composition of
0.09%C-1.7%Mn-0.05%Nb-0.15%Ti, based on the
ferrite-bainite structure precipitation-hardened with
NbC and TiC.

These, as compared with the conventional
material, 590MPa-grade hot rolled steel sheets,
offer a 30% higher strength while retaining
formability, thus making it possible to reduce the
thickness of the disc and the rim to achieve a 10%
weight saving on the steel wheel.
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Table 1 Chemical Composition of Disc Materials

(wt%)

c Si Mn P S Cr Ti

Dual-Phase 590MPa| 0.06 | 0.96 | 136 | 0.010 | 0.0020 | 0.99

Dual-Phase T80MPa| 0.11 | 1,48 | 149 | 0.013 | 0.0010 | 0.98

Developed 780MPa | 0.08 | 1.49 | 175 |0.014 | 0.0006 | - | 0.097

Table 2 Mechanical Properties of Disc Materials

snféﬁ?m ;:e":'glfh E";:';‘(’q;i;’“ YSITS
YS(MPa) | TS (MPa)
Dual-Phase 590MPa 370 10 32 0.61
Dual-Phase 780MPa a3 808 2 0.59
Developed 780MPa 630 833 2 0.76

Fig. 11  TiC Precipitation in Ferrite Phase
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Table 3 Chemical Composition of Rim Materials

(witfo)

C Si Mn P S Nb Ti

Conventional 590MPa| 0,08 | 0.10 | 1.45 | 0.015 | 0,003 | 0.045

Developed 780MPa 0.09 | 006 | 1.72 | 0.008 [ 0.001 | 0.050 | 0.15

Table 4 Mechanical Properties of Rim Materials

Yield Tensile
Strength Strength | Flongation | yomg
YS(MPa) | TS(MPa) | (%)
Conventional 590MPa 530 o085 26 0.87
Developed T8OMPa 755 785 22 0.96
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Fig. 12 Hole Expanding Ratio of Disc Materials
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Fig. 13 Fatigue Strength of Disc Materials
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Fig. 14  Micro-Structure of Rim Materials
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Fig. 20 Result of Radial Load Endurance Test
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