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Abstract: The effects of controlled rolling and controlled cooling parameters on the microstructures
and mechanical properties of low carbon bainitic high strength steels produced by CSP(Compact Strip
Production) were investigated. Through comparing the influence of several hotrolling processes on
the microstructures and properties, the results indicated that with the decreasing of finish rolling and
coiling temperature especially coiling temperature, the volume fraction of bainite in bainite-ferrite ma
trix increased. Moreover, much more finer microstructure , M- A islands and smaller dispersion precip-
itates were obtained by reducing the finish rolling and coiling temperature. T herefore the yield
strength and toughness were improved.
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Table 1 Chemical composition of experimental steels( mass fraction/ % )
No C Si Mn Nb+ Ti Mo B
1 0. 04-0. 06 0.206-0.35 1.41.6 <0.1 < 0.25 M icrocontent
2 0. 04-0. 06 0.20-0. 35 1.41.6 <0.1 < 0.25 M icrocontent
3 0.04-0. 06 0.20-0. 35 1.41.6 <0.1 < 0.25 M icrocontent
4 0. 04-0. 06 0.206-0.35 1.41.6 < 0.1 < 0.25 0
5 0. 04-0. 06 0.20-0. 35 1.41.6 <0.1 < 0.25 0
6 0.04-0. 06 0.20-0. 35 1.41.6 <0.1 < 0.25 0
Note: Some other alloy elements were also added in test steels.
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Table 2 Mechanical properties and processing conditions of low-carbon
bainitic high strength steels produced by CSP
Neo W Finishing Coiling Ryo o/ MPa Ro/MPa % Cold bent
temperature/ C temperature/ C (180°C, d= 3a)
1 4.8 880 580 575 830 15.0 Excellent
2 4.8 845 575 615 865 14.5 Excellent
3 5.2 835 565 635 895 15.5 Excellent
4 7.6 840 596- 620 555 760 20.0 Excellent
5 7.6 845 576- 590 610 730 19.0 Excellent
6 6.7 840 546-570 660 730 18.5 Excellent
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Fig. 1 Optical microstructures of test steels with different finish rolling temperatures
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Fig. 2 SEM microstructures of experimental steels with different coiling temp eratures
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Fig.3 TEM microstructures of test steels with different coiling temperatures
(a)4" 5 (b)5" 5 (06"
, 3 4 6 (%)
Table 3 Mass fraction of precipitates with different
2
CSP diameters in steels of 4° and 6" (%)
Diameter/ nm
’ ’ No
(2] <5 510 1618 18-36 <18
’ 4 Ls 3.1 6.7 14.0 6.7
’ 6* 2.3 5.7 16.9 26.5 24.9
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