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Study on Control Cooling Technology for Improving Strength
of Q355B Hot Rolling H-Beam Steel

Xu Zhengbiao, Wang Yanping, Liu Ruigang,Zhang Yubing, Zhao Ren, Xu Jian and Qin Zhe
( Rizhao Steel Holding Group Co Ltd, Rizhao 276806)

Abstract Effect of rolling end-cooling temperature 880 ~ 320 “C of experiment of Q355B hot-rolled H-beam steel on
the strength, toughness and structure of the H-beam steel flange is studied. The results show that as the temperature after
controlled cooling is 570 °C , the yield strength of the steel increases by 73 MPa compared to that of the air cooling process,
and the elongation after fracture is 23. 5% ; as the temperature after controlled cooling is 320 °C , the yield strength of the
steel increases by 228 MPa compared to that of the air cooling process, and the elongation after fracture is 16. 0% , which
shows that the elongation rate is not qualified. The microstructure and ferrite grain size of Q355B hot rolled H beam steel
obtained by normalizing after rolling are F + P and 11. 0. When the temperature drop rate of controlled cooling process is
73.9 °C/s and the end-cooling temperature is 570 °C, B appears on the surface of the jet flange, the structure of the inner
and core of the flange is F + P, and the grain size is 12.0 ~12. 5; as the cooling temperature drop rate is 91. 4 C/s, and
the end-cooling temperature is 320 °C, M appears on the surface at the spraying side, and B appears at the core and inner
side, at this time, the strength of steel is too high and the plasticity is seriously insufficient.
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Table 1 Chemical composition of Q355B steel /%
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Fig.1 Experiment scheme of different cooling rate after rolling
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Table 2 Main control rolling process parameters of Q355B
steel
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Fig.2 Schematic diagram of sampling location of test steel

Fig.3 Microstructure of Q355B hot rolling H-beam steel 500 x : (a,) 1” inside, (a,) 1* center, (a,) 1" outside; (b,) 2* inside,
(b,) 2" center, (b,) 2" outside; (¢,) 3" inside, (¢,) 3" center, (¢;) 3" outside
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Table 3 Microstructure and grain size rating of Q355B Table 4 Mechanical property of Q355B hot rolling H-
steel hot-rolling H-beam /rating beam steel
s SMUEREER/ PR A LB EX JEIRGRHE/MPa BUFEREE/MPa /%
(C-s7")  mgl BRE 414 RRE A9 RRE 1 442 596 29.0
5.5 F+P 11.0 F+P 11.0 F+P 11.0 2 515 658 23.:5
2* 73.9 F+P 12.5 F+P 12.0 F+B = 3* 670 780 16.0
3* 91.4 F+P+B - F+B - F+M - GB/T1591-2018 =355 470 ~ 630 =22
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Fig.4 CCT curves of Q355B steel
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