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Abstract: The effect of chemical compositions and cooling processes on microstructure and mechanical
properties of low carbon and manganese containing niobium and titanium micro-alloyed advanced high strength low
alloy steels for automobile were studied in laboratory. The microstructure changed from ferrite plus pearlite to
bainite and martensite, and the strength increased when the elongation decreased with the decreasing of coiling
temperature, The strength increment of the sheet coiled at high temperature is much higher than that coiled at lower
temperature due to the contribution of Nb and V, while the function of carbon went to the opposite. The two
different strength class steels S550MC and S700MC can be manufactured by different cooling processes with steel of

the same chemical composition about 0. 06% —0. 11% carbon, and also manganese, niobium and titanium added.
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Tab.1 Chemical compositions of steels (mass/% )

e C Si Mn Ti Nb \% Cq Pem
Ql 0.070 0.260 1.676 0.018 0. 350 0.163
Q2 0.070 0.259 1.670 0.019 0.045 0. 348 0.162

Q3 0.069 0.262 1.654 0.018 0.047 0.043 0.353 0.164
Q4 0.073 0.258 1.910 0.018 0.047 0.044 0.400 0.181
Q5 0.090 0.269 1.938 0.018 0.050 0.045 0.422 0.200
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Fig. 1 Effect of micro alloying elements on mechanical properties
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Fig. 2 Effect of carbon and manganese content on

mechanical properties
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Fig. 3 Optical micrographs at different coiling temperatures of steel Q2
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Tab,2 Microstructure and mechanical properties of steel

Q2 for different cooling processes
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