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Development and Application Performance of 500 MPa Nb-Ti
Microalloying High Strength Steel S10CL for Auto Wheel

Xiao Yao
(Institute of Vanadium and Titanium Steel, Pangang Group Research Institute Co Ltd, Panzhihua 617000)

Abstract The 5.0 mm strip of developed tested steel 510CL (/% : 0.08C, 0.07Si, 1.25Mn, 0.008P, 0. 005S,
0. 023Nb, 0. 018Ti) is produced by semi-steel desulphurization- 200 t top and bottom combined blowing converter-LF-230
mm X 1650 mm slab casting-continuous rolling process. In order to ensure the better welding performance of wheel steel,
the 500 MPa high strength wheel steel is developed by low carbon Nb-Ti microalloying combined TMCP ( Thermo-Mechani-
cal Control Process) technology. The hole-expansion rate of tested steel is more than 100% , the welding performance is
better, the cold-forming performance and the fatigue life of steel all meet the user technical index, and after application the

test steel is up to design requirement.

Material Index 500 MPa Steel for Auto Wheel, Fatigue Life, Hole-Expansion Performance
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Table 1 Chemical composition of tested steel /%

C Si Mn P S Nb Ti
<0.10 <0.15 =<1.30 <0.020 <0.008 =0.015 0.015~0.025
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Table 2 Mechanical properties reguirement of high
strength wheel steel
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Fig.1 Morphology of inclusions in tested steel without calcium treatment (a) and with
calcium treatment (b)
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Fig.2 Tensile strength (a), yield strength (b) and elongation
(c) of tested 500 MPa wheel steel
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Fig.3 Morphology of structure of tested steel Smum hot-rolled plate

lpm
Lt Til% Nb/% BA/%
1 76.64 23.36 100.00
2 85.96 14.04 100.00
3 88.29 11.71 100.00
4 84.80 15.20 100.00
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Fig.4 Morphology of precipitates in tested steel, TEM, and
energy dispersive spectrum (EDS) analysis
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Fig.5 Longitudinal (a) and horizontal (b) impact energy of
tested steel hot-rolled plate
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Table 3 Hole-expansion rate of tested steel

H5 TAE/% FHT ARV
1 1125 100.2 100.2 111.0 106.0

2 19.0 125 123.5 118.5 118.4

3 130.6 128.3 1349 116.6 127.6

4 1289 127.8 133.5 142.1 133.0
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Fig.6 Welding joint flow line angle (a) , morphology of structure of base metal (b), heat affected zone (c) and weld (d) of hot-

rolled plate of tested steel
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Table4 Ambient tensile examination results of welded hot-
rolled strip of tested steel

®we R, /MPa A% Z/% B BERAr
1 560 24.0 63.0 BH
2 560 26.5 62.5 B
3 560 25.0 62.0 23]
240
230
220
&= 210
B
& 200
2
190
180
170
e e e e e
141312111098 76 543210123456 7 8 9101112131415
FE /R4 09 BE B /mm

7 REERLEENH
Fig.7 Distribution hardness of welded joint
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Table 5 Radial fatigue examination results of tested wheel
steel
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Table 6 Bending fatigue examination results of tested

wheel steel
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