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# E 22 ~25 mm HRB400 (/% :0.20 ~ 0.25C,0.25 ~0.43Si,0.90 ~ 1. 15Mn) 4 &5 1 ®18 ~ 28 mm
HRBS00(/% :0. 20 ~0.25C,0. 50 ~0. 65Si,1. 38 ~ 1. 53Mn, 0. 05 ~0. 07V) B & B A= T L HE R 100 t TE
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An Analysis on Structure of High Strength Steel Reinforced Bar
and Strengthening Process Measures

Long Yu', Hu Youhong®, Xie Xiang’, Wang Linsong', Zheng Jialiang’ and Gao Changyi®
(1 Shuicheng Iron and Steel Group Corp, Liupanshui 553028 ; 2 Steelmaking Works,
3 Technology Center, Shuicheng Iron and Steel Group Corp, Liupanshui 553028)

Abstract The production process flowsheet of ®22 ~ 25 mm steel reinforced bar HRB400 (/% : 0.20 ~ 0.25C,
0.25 ~0.43Si, 0.90 ~ 1. 15Mn) and P18 ~28 mm high strength steel reinforced bar HRB500 (/% ; 0.20 ~ 0. 25C,
0.50 ~0. 65Si, 1.38 ~1.53Mn, 0.05 ~0.07V) is 100 t top and bottom combined blowing converter-deoxidizing and allo-
ying during tapping-ladle bottom argon blowing- 160 mm X 160 mm billet casting-continuous rolling. By observation on
structure of reinforced bar HRB400 and high strength reinforced bar HRB500 the precipitation behavior and the effect of V
and Nb carbide precipitation on properties of steel are analyzed, and the strengthening measures including to control the
self-tempering structure layer at surface of HRB40O steel reinforced bar less than 1 mm and using V-Nb composite micro-al-
loying for HRB500 steel reinforced bar are put forward. With controlling carbon content in steel 0. 18% ~0.23% , increas-
ing steel bar temperature after water cooling to 700 °C from original 650 °C, and using V + Nb =0.05% ~0.07% to com-
posite-sirengthen for HRB500 steel bar, the yield and tensile strength of @22 ~25 mm bar of HRB40O steel decreases re-
spectively from 460 ~ 510 MPa and 580 ~ 610 MPa to 440 ~ 490 MPa and 570 ~ 620 MPa, and the yield and tensile
strength of of ®18 ~28 mm bar of HRBS00 steel increases respectively from 560 ~ 610 MPa and 670 ~ 700 MPa to 570 ~
620 MPa and 680 ~710 MPa obviously to increase the comprehensive mechanical properties of steel.

Material Index HRB400, HRB500, High Sirength Reinforced Steel Bar, Structure, Mechanical Properties,
Strengthening Measures
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Fig. 2 Morphology of structure at cross section of steel bar HRB400 (a) (c) and
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Fig.3 Morphology of sub-grain (a) and ferrite- cementite lamella (b) in HRB40O steel bar,
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1 012 010 015 1.55 98.07
Ba 2 - 015 - 1.50 9835
3 0.7 009 - 134 9840
b) 1 0.51 0.09 0.13 1.43 97.83
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Fig.4 Precipitates in HRB500 steel bar and energy spectrum analysis, TEM
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Table 4 Process parameters, surface self-tempering layer thickness and mechanical properties of steel bar before and after

process improvement, 100 batches
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