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# ¥ HRB400 ZEBEHA (% .0.19 ~0.25C 0.40 ~0.60Si,1. 20 ~ 1. 50Mn, <0. 040P , <0. 040S) /iy 120 t
FeAr-B K E-120 mm x 120 mm EH T 2064 4424 HRBA00 @12 ~22 mm RELH R AT RIER & J12#1EBE 16
KR AT S ke/ty, MnSiN +0.4 ~0.9 kg/ty, FeV, 10 kg/ty MnSiN +0.25 ~0.40 kg/t,, FeNb #l2fi1 0.40 ~ 0. 75
ke/ty VN ZFA S TZEE . MEHHERL 150 ~1250 C &5 RE =950 C A FERETE=30%,
WAL BERIE TR =15% SLE KA. 5REY, Sl FeV Bl VN INA &R 0.5 kg/ty,, M) FeNb il A K
0.3 kg/ty 22 V U Nb & S 1LG . S GoRLH R4 1l & TMERER AR ERK -

X§@iA HRBA0O msBEMA V Nb &S FEHELE SoErRe

Research and Production of Hot-Rolled Microalloying HRB400
High Strength Reinforcing Steel

Tang Haiyan', Li Jingshe', Yang Minsheng’, Zhang Yabin® and Zheng Quanzhen’
(1 School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083 ;
2 Xinxing Ductile Iron Pipe Co Lid, Wu’ an 056300)

Abstract HRB400 high strength reinforcing steel ( % ; 0. 19 ~0. 25C, 0.40 ~0. 60Si, 1. 20 ~ 1. 50Mn, <0.040P,
<0.040S) is melted by 120 t BOF-ladle argon blowing-120 mm x 120 mm billet casting process. In order to improve the
comprehensive mechanical properties of ®12 ~22 mm ribbed bar of hot-rolled HRB40O steel the three kinds of microallo-
ving process tests i. e. adding 5 kg/t MnSiN +0.4 ~0.9 kg/t FeV, 10 kg/t MnSiN +0. 25 ~0.40 kg/t FeNb and only
adding 0. 40 ~0. 75 kg/t VN have bheen carried out during steelmaking. The pitting temperature of billet is 1 150 ~ 1 250
C , the finishing rolling temperature for reinforcing steel bar is =950 °C, reduction of each pass in rough rolling =30%
and reduction of each pass in finishing rolling 215% , fanning cooling after rolling. Results show that the available adding
amount of FeV or VN is 0. 5 kg/t and that of FeNb is 0. 3 kg/t; with microalloying by V or Nb, the grain in steel is finer

obviously and each property of reinforcing steel meets the requirement of standard.
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Table 1 Aim chemical composition of test reinforcing steel / %

C Si Mn P S
0.19~0.25 0.40~0.60 1.20~1.50 <0.040 <0.040
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Table 2 Scheme for microalloying smelting
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K
V% A MuSiN YN FeV FeNb
51 1,2 5 0.4
3.4 5 0.5
5.6 5 0.9
< 7.8 10 0.25
9.10 10 0.30
11,12 10 : 0.40
<3 13,14 0.4
15.16 0.5
17,18 0.75
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Table 3 Equilibrium solution Nb content in steel with dif-
ferent C, N content and temperature of liquid / %

Jag 0.2¢, 0.2¢, 0.2¢, o0.2C, o0.2¢, 0.2C,
WRIE/C 0.004N 0.008N 0.012N 0.016N 0.020N 0.024N
1300 0.1167 0.1148 0.1129 0.1111 0.1094 0.1077
1250 0.076 5 0.0752 0.0740 0.0728 0.0716 0.0705
1200 0.0487 0.0479 0.0471 0.0463 0.0456 0.0449
1150 0.0300 0.0295 0.0290 0.0286 0.0281 0.0277
1100 0.0179 0.0176 0.0173 0.0170 0.0167 0.0165

1050 0.0102 0.0101 0.0099 0.0097 0.0096 0.0094
1000 0.0056 0.0055 0.0054 0.0053 0.0053 0.0052
950 0.0029 0.0029 0.0028 0.0028 0.0027 0.0027
900 0.0014 0.0014 0.0014 0.0014 0.0014 0.0013
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Table 4 Defined schedule for rolling
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Fig. 1  Morphology of structure of HRB40O reinforcing steel . x500: (a) (b) (¢) V micro-
alloying, (d) (e) (£) Nb microalloying: (a) (d) distance from surface- lmm, (b) (e) distance
from surface- 2mm, (c¢) (f) center
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Fig. 2 Mechanical properties of each heat of microalloving
HRB400 reinforcing steel
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