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An Analysis on Strengthening Factors and Mechanical Properties of
Q345B Steel Strip Produced by CSP Process

Zhang Yunxiang' , Zhao Jiarong', Zhang Hai’ou’ and Wang Guilan®
(1 College of Materials Science and Metallurgy, Wuhan University of Science and Technology, Wuhan 430081 ;
2 School of Materials Science and Engineering, Huazhong University of Science and Technology, Wuhan 430074 )

Abstract The characteristics of structure and grain, yield strength - ultimate tensile strength ( YS-UTS) .ratio, and e-
longation of 2.0 ~12.7 mm steel Q345B strip produced by CSP process (71 mm cast slab) and conventional process (250
mm cast slab) have been analyzed by quantimet and statistic of product mechanical properties. The results indicated that
the grain size of strip produced by CSP process was 7.03 ~8, 78 jum, grain size rating 11. 5 ~12. 0, average YS-UTS ratio
0. 77 and elongation 27. 8% which were higher than that by conventional process ( respectively 8.79 ~8.95 um, 10.0 ~
10.5, 0.72 and 25.0% ). Calculated results show that the contributions of fine grain strengthening and precipitation

strengthening of low carbon steel strip produced by CSP process make up 59% of all strengthening factors, while that by

conventional process make up 55% “of all factors.
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Table 1 Chemical compositions of Q345B steel strip / %

CSP 71 -0.18 0.27 1.16 0.018 0.007 0.04 0.037
3 250 0.19 0.40 1.47 0.017 0,010 0.04 0.012
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Table 2 Main parameters of production for hot rolled Q345B steel strips

T G B/ B RE/ $LyER/ FELRE/ “EEE/ SRR/
mm X mm mm /4 T T T

CSP Hifs 71 x1 514 7.5 7 1120 870 660

HHERE 250 x 1 538 7.5 . 8CHEL) +T(IEH) 1200 870 640
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Table 3 Comparison of grain size, banded structure and mechanical properties of Q345B steel strips produced by CSP
process and conventional process

Ty mee Y gawe WEY  RE R

KREHER HRAG/ R Piaid ]

N BRAE/ haE/ Rk
o pm pn % Ha /% S L MPa MPa % BE
1* 5.6 8.78 31.29 11.5 49.31 3B - 440 570 28.5 0.77
CsP 2* 5.6 8.10 28.36 12.0 49.25 - 2.5B 425 560 27.5 0.76
3¢ 1.5 7.03 22.74 11.5 47.87 2.58B - 425 555 29.0 0.77
4! 7.5 1.7 28.98 11.5 51.42 - 2.5B 410 550 28.5 0.75
st 5.5 895  38.62  10.0  44.30 - 4B 408 580 %.0 . 0.70
Lk 6* 7.5 8.79 36.50 10.5 46. 49 L= 4B 415 580 25.0 0.72
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Table 4 Comparison of mechanical properties of Q345B %t T8 C-Mn 9] LA F B2 584K ( Pickering) 24
steel strip produced by CSP process and conventional KRB RERERENS I HS .
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CSP 2.0~10.0 1585  434.4 561.4  21.8 0.77 AP :00- NERRKEERL 0~ BB 0, PR
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Table 5 Calculation results of strengthening component for 7. 5 mm strips
T¥ BN ERZ WREHRALY xW o,/

pmo REREERE/MPa /% BEERIL/MPa HHV/% $IRBIL/MPa /% DLIEERIL/MPa /% MPa
7.03 104.11 24.5 60.5 14.2 208.384 49.1 51.05 12.2 425
CsP 1.7 104. 11 25.4 60.5 14.7 198. 64 48.5 46.75 11.4 410
8.10 104. 11 24.5 67.5 . 15.9 194, 56 45.8 58.83 13.8 425
8.78 104.11 23.7 67.5 15.3 186.87 42.5 81.52 18.5 440
B 8.79 104. 11 25.1 82.0 19.8 186.76 45.0 42.13 10.1 415
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