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Abstract The effect of hot rolled plate air cooling (800 ~850 C to 750 C) + water cooling (750 °C 10 300 ~ 180
) two stage cooling mode and water cooling (782 °C t0 760 C) + air cooling (760 C to 713 C) + water cooling
(713 °C 10 414 C) three stage cooling mode on structure and mechanical properties of dual steel 0.08C, 1.02Mn,
0. 22Si, 0. 02Nb, 0. 01Ti has been studied. Results showed that 5. 5 yum ferrite + dispersed lath martensite structure could
be got by two stage cooling mode, and yield strength of steel was 345 ~ 365 MPa, tensile strength 565 ~575 MPa, yield
strength-tensile strength ratio 0. 60 ~0. 65 which were better than that by three stage cooling mode.
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Table1 Chemical composition of test steel /%

C Mn Si Nb Ti Al
0.08 1.02 0.22 0.02 0.01 0.034
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Table 2 Cooling process parameters and mechanical properties of Nb-Ti microalloy dual phase steel
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Al 800 - 750 750 300 365 565 20.01 0.65
Ad 850 - 750 750 180 345 575 24,72 0.60
Bl 782 760 713 713 414 435 500 29.24 0.87
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Fig. 1 Structure of Nb-Ti microalloy steel; cooling process Al (a), A4 (b), Bl (c)
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Fig.2 Morphology of martensite in Nb-Ti microalloy steel by
Al cooling process, TEM: (a) sawtooth martensite; (b) lath mar-
tensite
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Fig.3 Stress-strain curves of Nb-Ti microalloy dual phase steel
by different cooling process
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Fig.4 Nb-Ti carbo-nitride (a) and grain boundary carbide (b) in Nb-Ti microalloy dual phase steel by Bl cooling process; Morphol-
ogy of ferrite in Nb-Ti microalloy dual phase steel by A4 cooling process (c)
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