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Research and Production on Medium and Heavy Plate of HQS90DB
Ultra-Low Carbon Bainitic Steel

Zhao Zhiping and Kang Yonglin
(University of Science and Technology, Beijing 100083)
Cong Jingong and Zhang Xiaogang
( Anshan New Rolling Steel Co Ltd, Anshan 114021)

Abstract The 30 ~ 40 mm medium plate of HQS90DB ultra-low carbon bainitic steel — 0.05C-1.5Mn-0.04Nb-
0.02Ti- < 0.000 2B has been pilot-produced by 180 t converter - RH - LF(Ca treated) - concasting slab: 230(300) mm x
1 650 mm x 6 000 mm- 4300 mill controlled rolling and cooling process. [H] in concasting slab was 1.7x 107¢, [0] 21
x 107 and [N] 29 x 10~° . With controlled finishing rolling temperature between 800 and 850 °C and cooling temperature
betwwen 590 and 630 °C, the structure of ferrite + lath bainite was obtained, the tensile strength g, of plate was 650 ~ 690
MPa, yield strength g, 490 ~ 590 MPa, elongation 85 20% , and the plate has excellent formability.

Material Index Ultra-Low Carbon, Bainitic Steel, Medium and Heavy Plate, Controlled Rolling and Cooling
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Table 1 Chemical composition of HQS90DB ultra-low carbon bainitic steel /%
iz C Si Mn P S Nb N Ti Al B
2D7447 0.05 0.25 1.5 0.01 0.003 0.04 0.0029 0.02 0.03 <0.000 2

%2 HQ5%DB H{EBR KAREHEEERF S RERISUhSRSTERN0°
Table 2 Analysis results of electrolytic non-metallic inclusion and gas content in concasting slab of HQ590DB ultra-low carbon

bainitic steel /10~
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Table 3 Actual rolling schedule of 4300 mm heavy plate mill for 40 mm HQS90DB steel plate

EX  B#om  F¥/om KE/om ET&mm EFR%  BAM() HMAE/Nmm  HLEEE/ s
1 267 1819.25 3930 31 10.4 14.17 4329.6 1.9
2 252 1927.54 3930 15 5.6 9.84 2979.8 -1.4
3 237 2.049.54 3930 15 6.0 9.84 2665.1 2.0
4 22 2188.02 3930 15 6.3 9.84 2963.3 -1.6
5 214 2269.81 3930 8 3.6 7.18 1678.1 2.1
6 206 2357.9 3930 8 3.7 7.18 1563.2 -1.9
7 185 2357.9% 4376 21 10.2 11.65 2623.9 2.1
8 160 2357.9% 5 060 25 13.5 12,72 2788.6 -1.7
9 135 2357.9 5997 25 15.6 12.72 3066.1 1.7
10 114 2357.96 7102 21 15.6 11.65 2494.9 -1.9
11 100 2357.96 8 0% 14 12.3 9.51 1892.0 2.1
12 68 2357.9 11 906 32 2.0 14.40 5040.3 -1.4
13 57 2357.96 14 203 11 16.2 8.43 2971.9 1.7
14 50 2357.9 16 192 7 12.3 6.72 2051.0 -1.7
15 43 2357.96 18 827 7 14.0 6.72 1869.8 2.1
16 40 2357.96 20 240 3 7.0 4.40 946.2 -2.1
17 3 2 357.96 21 305 2 5.0 3.59 643.8 2.1

AR (mm) 1298 x 1 630 x 3 930
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Table 4 Actual measured cooling temperature and observed
structure of HQS%0DB steel plate
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Fig.1  Structure of hot rolled HQS90DB steel plate; (a)

finished rolling at 810 °C, finished cooling at 621 C; (b)

finished rolling at 817 “C, finished cooling at 634 <C
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Table 5 Mechanical properties of 3 ~ 40 mm HQ5%0DB
steel plate products
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