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Development and Production of Low Carbon Bainitic Steel Q650

Rao Jing'? and Zhu Yuanzhi'~?
(1 Key Lab for Ferrous Metallurgy and Resources Utilization of Ministry of Education;
2 School of Materials and Metallurgy, Wuhan University of Science and Technology, Wuhan 430081 )

Abstract The production flow sheet for (6 ~40) mm x (1 600 x 3 200) mm plate of developed low carbon bainitic
steel Q650(% : 0.06 ~0.08C, 1.6 ~1. 8Mn, =<0.3Cr, <0.06Nb, =<0.02Ti, <0.15Mo, <0.05V, <0.002B) is hot
metal pretreatment - 120 t converter - LF refining - slab casting - control rolling and cooling process. With controlling single
pass deformation =15% in recrystallization zone and accumulated deformation =50% , and passes accumulated deforma-
tion 260% in un-recrystallization zone, controlling cooling speed 15 °C/s and end cooling temperature =500 °C , the steel
has diffevent typs of bainite transformation structure and excellent comprehensive properties.
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Table 1 Chemical composition of low carbon bainitic steel Q650 / %
C Si Mn P S Nb Ti Ni Cr Mo v B Al
0.06 ~0.08 =<0.30 1.6~1.8 =0.020 =0.010 <0.06 <0.02 <0.01 <0.3 <0. 15 =0.05 =0.002 =0.04
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Table 2 Schedule of rolling for 25 mm Q650 steel plate

K B/ ETR/ ETR ® A H¥5r B&
mm mm % VA kN mm
1 125.38 22.62 15.28 12.88 21 430 122.77
2 103.12 22.26 17.75 12.78 22 945 100. 32
3 84.23 18.89 18.32 11.77 24 588 81.23
4 65.85 18.38 21.82 11.61 27 980 62.44
5 54.15 11.70 17.77 9.25 34 700 49.92
6 45.43 8.72 16.10 7.99 36 055 41.03
7 38.31 7.12 15.67 7.22 39 956 33.44
8 31.84 6.47 16.89 6.88 42 365 26.67
9 28.58 3.26 10.24 4.88 34 687 24.35
10 26.34 2.24 7.84 4.05 27 800 22.95
11 25.00 1.34 5.09 3.13 18 779 22.71
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B1 Talkar= Q650 HFRAIALTES: (a) CBOER I K{A) + PF( B R IE) + MA(SKA/BKES); (b)) LB(ARKNKHE) +
GB +PF+M/A;(c)LB+GB;(d)GB;(e)LB

Fig. 1 Morphology of structure of commercial produced plate of steel Q650: (a) GB (granular bainite) + PF ( polygonal ferrite) + M/A
( martensite / austenite) ; (b) LB (lath bainite) + GB + PF + M/A; (c¢) LB +GB; (d) GB; (e) LB
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