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Research and Development of Q420gE Steel Plate with High
Toughness by 210 t BOF-LF-RH-300 mm Slab CC Flow Sheet
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(1 Manufacturing Management Department( Technical Center) ;
2 General Management Department, Chongging Iron and Steel Co Ltd, Chongging 401220)

Abstract In order to meet the tensile strength R =540 MPa and —-40 C V- type impact energy =120 J require-
ments on Q420qE steel plate for bridge structure, the design with 0. 05 ~0. 11C and Nb-Ti microalloying is adopted. The
deep desulfurization mode, LF + RH refining and electromagnetic stirring ete processes are used to ensure the good quality
of 300 mm x 2 010 mm cast slab by using TMCP ( thermomechanical control process) technology and rolled plate stacked
cooling, of developed Q420qE steel 18 ~26 mm plate, the yield strength is 446 ~ 580 MPa, the tensile strength is 577 ~
727 MPa, the elongation is 19. 0% ~28.5% , and the impact absorption work at —40 C is 129 ~287 ] to meet the re-

quirements of national standards.

Material Index Q420qE Steel Plate, High Toughness, Low Carbon Design, TMCP, Stacking Slow Cooling
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Table 1 Chemical composition design of Q420qE steel / %

c Si Mn P S Als

Ni

Cr Cu Mo Nb Ti

0.05~0.11 0.25~0.35 1.50~1.65 =<0.020 =<0.010 0.015~0.045 0.20~0.30 0.30~0.40 0.10~0.30 0.090~0.110 0.030 ~0.040 0.010 ~0.020
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Table 2 Smelting chemical composition of Q420gE steel /%

BiE C Si Mn P S Ni Cr Cu Mo Nb Ti
SCHIE 0.07 ~ 0.26 ~ 1.52~ 0.008~ 0.002~ 0.025~ 0.20~ 0.31 ~ 0.18~ 0.090~ 0.030~ 0.013~
* 0.09 0.33 1.60 0.018 0.008 0. 044 0.26 0.40 0.21 0.108 0.036 0.018

EHME 0.08

0.29 1.55 0.013 0. 005 0.032

0.23 0.34 0.20 0.097 0.034 0.016
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Table 3 Mechanical properties and technological properties of Q420gE steel ( measured value)

- WREE, BRRE HihiaE Wik JE R 180° ~40 C V &(4\m)

mm (R.)/MPa (R, )/MPa (4)/% Ry/R,, TR wizh /)

1% 18 446 ~ 575 577 ~691 20.5 ~28.0 0.70 ~0.85 Se4F 165 ~263

2* 22 446 ~553 604 ~ 687 19.5-~28.5 0.70 ~0.82 e 191 ~275

3# 26 452 ~580 591 ~727 19.0~25.5 0.68 ~0.85 ST 129 ~ 287

GB/T 7142015 18 ~26 =420 =540 =19 - D=3a =120

Bl 1 Q420qE 9 18 ~26 mm HREAH . HHZLUES
Metallographic microstructure of Q420qE steel 18 ~ 26
mm plate

Fig. 1
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